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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 Hojstrupgârd in Helsing0r, Denmark while the other was held at the ICES Headquarters, Palægade 
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
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1 ICES ADVICE

1.1 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 environment 
and human values” (FAO 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 implementing a precautionary 
approach. They should be regarded as signposts giving 
information of the status of the stock in relation to 
predefined limits that should be avoided to ensure that 
stocks and their exploitation remain within safe 
biological limits.

The concept of safe biological limits 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 limits 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 limits" 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 impaired, and 2) the 
fishing mortality is below that which will drive the 
spawning stock to the biomass threshold, which must be 
avoided. The biomass threshold is defined as Blim (iim 
stands for limit) and the fishing mortality threshold as 
Fiim. 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 Bpa (pa stands for precautionary 
approach) as the biomass below which action should be 
taken and Fpa as the fishing mortality above which

management action should be taken. The distance 
between the limit 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:

Flim is the limit 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 K,:;n is accurately 
known. Some stocks in the ICES area have collapsed in 
the past when fishing mortality exceeded Flim, but 
generally speaking, the fishing mortality rate at which 
the probability of stock collapse becomes unacceptably 
high remains unknown. In order to have a high 
probability that fishing mortality will be below F!im, a 
precautionary reference point, Fpa lower than Flim, is 
defined. Used as a constraint on fishing, Fp, is designed 
to ensure that there is a high probability that Flim 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. Fpa, given uncertainties, must have a high 
probability of being below FlilB, 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 Fpa will 
be regarded as “overfishing”.

Bita is the limit 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 Fpa. Furthermore, efforts to 
restrain fishing below Fpa 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 Fpa 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, Bpa, needs to be set to ensure a high probability 
of avoiding reducing the stock to a point, Blim, below 
which recruitment is impaired or the dynamics of the 
stock are unknown. Blim is in general equal to previously 
defined MBAL values for those stocks where MBAL
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has been based on considerations of stock-recruitment 
relationships. Bpa 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 Fpa and Bpa, If 
fishery management decisions lead to Fr* 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 Fpa would be advised. If no such plan were 
developed, ICES would generally advise that 
management was not consistent with a precautionary 
approach. Because Fpa would be set such that Bpa were 
unlikely to be reached, and because Bpa is chosen to 
provide a high probability of avoiding recruitment 
failure, if SSB were to fall below Bpa, advice to reduce 
fishing mortality would be likely. This would depend, 
however, on whether or not Fpa were also being 
exceeded and on the prognosis for SSB trends and the 
probability of recovering to above Bpa in the short term. 
If SSB were predicted to remain below Bpa in the short 
to medium term, the development of a recovery plan 
would be advised. But in general, Bpa is the biomass 
threshold triggering advice for a reduction in F to a 
value below Fpa.

Fpa and Bpa 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.

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 
rebuilding plan which is regarded as sufficient to reduce 
fishing mortality to no higher than Fpa and to rebuild 
SSB to above Bpa, 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 I I 11' 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. Report o f  the Precautionary Approach to 
Fisheries Management. Copenhagen, 5-11 February
1997. ICES CM 1997/Assess:7.

ICES 1998. Report o f the Precautionary Approach to 
Fisheries Management. Copenhagen, 3-6 February
1998. ICES CM 1998/ACFM:10.

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

Report o f the 11th Dialogue Meeting Nantes January
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Report o f the Follow-up meeting o f the I l 'h Dialogue 
Meeting, February 2000.
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2 INTRODUCTORY ITEMS

2.1 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, including 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, 
unreparted 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 included 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, in most cases, that part of the by-catch 
which is used for reduction purposes.

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 nets 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 unable 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.

2.3 Catch projections for the current 
and following year

The Catch Option table is a basis part of the ICES 
advice and these catch options are based 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: 1 ), to assume that the catch will be equal to 
the TAC (a TÂC constraint) or 2) to assume that the 
fishing mortality, F, will continue equal to that of 
previous year (a FJ(aWT qw, constraint). In some cases the

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 pattem. 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.

Structure of the Report

Information and advice are provided on an area basis. 
Thus, all stocks belonging to a given area are placed in a 
separate secdon, 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.
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3 Review of the Stocks

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

3.1.1 Overview

Major Stocks and Landings

The total landings of fish and invertebrates 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 found also at 
the slope and in 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 0001 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 1.21 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 0 00 1 mackerel 
(including Division Vb) and 276 000 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:

1. 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 Ila 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.

Management Measures

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,
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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 summarised 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.

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 abundance, 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 abundant 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 
Fpa, even above F ^ , and is not sustainable. SSB has 
been below Bpa 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 Fpa (=0.42) 
and to keep the spawning stock above 500 0001, 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 435 000 t (including 40 000 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 serious 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 current 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.

Precautionary Approach reference points (established in 1998):
ICES considers that: ICES proposes that:

Bum is 112 0 001, the SSB below which no above-average 
year classes have been observed

Bpa is set at 500 0 0 0 1, the value below which the 
probability of below-average year classes increases

Fjim is 0.70 Fpa be set at 0.42. This value is considered to have a 
95% probability of avoiding the Fi¡m

Technical Basis:

Blim — B loss Bpa = examination of stock-recruit plot

Film = Median value of Fioss Fpa= 5“1 percentile of Floss = F)im x 0.6

Advice on management: ICES recommends a 
considerable reduction in fishing mortality to well 
below Fpa (0.42). A rebuilding plan for this stock is 
required. Rebuilding the spawning stock to above 
the Bpa (500 0001) by 2003 requires a F in 2002 of 
less than 0.25. This corresponds to catches in 2002 of 
less than 181 0 001. 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

(435 000 t, including 40 000 t of Norwegian coastal 
cod) is expected to be taken with a fishing mortality 
well above Fpa. As a result of this, SSB is expected to 
remain below Bpa 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 ensure 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(5-10) 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 
reason sí

•  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 ík? 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; Landings (2001) = 530; SSB(2002) ~ 212,

F(2002) Basis Landings
(2002)

SSB (2003) Comment

0 0 611
0.09 0.10 * Fsq 71 567
0.12 0.13 * Fsq 92 553 Fo.i
0.18 0.20 * Fsq 138 526
0.22 0.24 * Fsq 164 510 Fma*
0.25 0.27*Fsq 182 500 SSB2003~Bpa

'0,36 ■ Ö.4Ö-* K* 259 453
0,42 . ■ 0,46 ■*F,q . . .292 434 ■ 3^.
0,54 : 0.60 * 1 ^ ■ -366 39Í
0.60 ‘ 0 -66*1^ 395 ■ . 374 Agreed TAC 2»«2-*

- . 0 . 7 0 * ^ - -  ■ 4Í5. . 363 . Agreed T A C ; » * *
■ 0  ,68 ; 0 ,7 5 * ^  ; 435 ■ 353 ■: Agreed TAC 

2002**'*
i m 0<SO*Fi5. ; ■ 460 33K :
t m • :• ..0 .90 :*1^  :: ■504 . ■ 315 ■

- ■ ■ 544 ■ ■ 3 3  -. Eaiö»
*assuming 40 0001 of the total quota taken as Norwegian Coastal cod. 
**assuming 20 00 0 1 of the total quota taken as Norwegian Coastal cod. 
***assuming 0 t of the total quota taken as Norwegian Coastal cod. 
Weights in ‘0001.
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

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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The fishery for North-East Arctic cod is conducted both 
by an international trawler fleet operating in offshore 
waters, and by vessels using gillnets, 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 juveniles, 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 
inspections of the trawler fleet at sea, by a requirement 
of reporting to catch control points when entering and 
leaving the EEZs, and by inspections for all fishing 
vessels when 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 control and reporting systems are not 
sufficient to prevent under-reporting of catches.

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.

While the area coverage of the surveys was incomplete 
in 1997, 1998, and the summer of 2000, the coverage 
was normal in 1999 and during the winter surveys in 
2000 and 2001.

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

Yield and spawning biomass per Recruit 
F-reference points____________________

Fish Mort 
Ages 5-10

Yield/R SSB/R

Average Current 0.907 1.016 0.541
Fmax 0.210 1.288 4.357
Foa 0.113 1.191 7.275
Fmed 0.840 1.032 0.621

Catch data (Tables 3.1.2.a.l-3):
Yeaf ICES . ■ Fredicted

catch 
cuttesp. to 

advice

Agreed
TAC1

;■ Gffidid 
landings

ACFM _
landings1

- Hhrépönèd : 
' landings

1987 Gradual reduction in F 595 560 552 523
1988 F = 0.51; TAC (Advice November 87) 530 590 459 435

(Revised advice May 88) (320-360) 451
1989 Large reduction in F 335 300 348 332
1990 F at F low; TAC 172 160 210 212 25
1991 F at F ln,„; TAC 215 215 294 319 50
1992 Within safe biological limits 2502 356 421 513 130
1993 Healthy stock 2562 500 575 582 50
1994 No long-term gains in increased F 6492 700 795 771 25
1995 No long-term gains in increased F 6812 700 763 740
1996 No long-term gains in increased F 7462 700 759 732
1997 Well below Fmed <993 850 7753 762
1998 F less than Fmed 514 654 5974 593
1999 Reduce F to below Fpa 360 480 485
2000 Increase B above Bpa in 2001 110 390 414
2001 High prob, of SSB>Bpa in 2003 <263 395
2002 F well below 0.25 < 181 395
‘Norwegian coastal cod not included. 2Catch at status quo F. 3Spain data not included, 4Gcrmany, Ireland, Spain not 
included. Weights in ’0001.
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North-East Arctic cod (Sub-areas I and II)

Landings

1200  -

•Ü 800

Fishing Mortality

1 .2  T-

o

0.6  -

Fpa0.4 -
0.2  -

0.0
1956 1966 1976 1986 19961946

Recruitment (age 3)

2

.5

1

0.5

f l n n n no
1986 19961946 1956 1966 1976

Spawning Stock Biomass

1400 T
1200  ■

-  1000  ■ O
© 800 •

SSB
Blim

S 600 ■ 
I  400- 

200  •

Epa

19961956 1976 19861946 1966

ICES Cooperative Research Report No. 246



Stock - Recruitment

0.8 -  

0.6 -  

0.4- 
0.2 -

0 200 400 800 1000 1400600 1200

SSB in 10001

♦  SSB-Rec.
-----------Blim

............... Bpa

Yield and Spawning Stock Biomass per Recruit

1.2 -

0.2 -

0
0.2 0.4 0.80 0.6 1 1.2 1.4 1.6 1.8 2

Fishing Mortality (ages 5-10)

Precautionary Approach Plot
Period 1946-2001

1400

1200 -

^  1000 -

®Oo 800 -

«  600 -03w
w 400-

200 -

0.0 0.2 0.4 0.6 0.8 1.0 1.2
Fishing Mortality (ages 5-10)

----------- F-SSB

♦  2001

 Flim
Fpa

 —-------Blim
 -........... Bpa

ICES Cooperative Research Report No. 246



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 Ila Division lib Unreported
catches

Total catch

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
2000' 136,470 204,364 73,310 414,144

'Provisional figures.

8 ICES Cooperative Research Report No. 246



Table 3.1.2.a.2 North-East Arctic COD. Nominal catch (t) by countries (Sub-area I and Divisions Ila and lib
combined). (Data provided by Working Group members.)

Year Faroe
Islands

France German
Dem.Rep.

Fed.Rep.
Germany

Norway Poland United
Kingdom

Russia2 Others Total all 
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

Spain
10,366 115,194 8,789 380,434

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

Greenland
2,613 126,226 3,677 3,981 119,4273 3,278 269,158

1992 11,663 2 3,337 3,911 168,460 6,217 6,120 182,315
Iceland

1,209 383,234

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

2000’ 13,350 2,621 5,787 3,136 192,717 8,694 9,085 166,202 7,437 5,115 414,144
‘Provisional figures. 
2USSR prior to 1991. 
includes Baltic countries.
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Table 3.2.1 .a.3 North-East Arctic cod in Sub-areas I and II.

Year Recruitment 
Age 3 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 5-10

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 (F4.7) for 
1997—1999 are higher and the stock biomasses and the 
spawning stock biomasses are lower compared with last 
year’s assessment.

Catch forecast for 2002:
Basis: TAC; F(2001) = 0.96 : F(2000) = 0.48; Landings (2001) = 34; SSB(2002) = 49.

F(2002
onwards)

Basis Catch
(2002)

Landings
(2002)

SSB
(2003)

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

Weights in ‘000 t.

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.
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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 
200l/ACFM:19).

Yield and spawning biomass per Recruit 
F-reference points:______________________________

Fish Mort Yield/R SSB/R
_________________ Ages 4-7______________________
Average Current 0.504 1180.676 1819.694
Fm„  0.268 1230.929 3583.028
Fo.i 0.117 1106.197 7452.758
Fmen_______________ N/A_______ _____________

Catch data (Tables 3.1.2.b.l-2):
Year ICES Predicted catch Agreed OiSdal

Advice eorresp, to advtee TAC' landings iaodiags1
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 II 25
1992 Shot forecast included in TAC for I and II 42
1993 Shot forecast included in TAC for I and II 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
^0,000 tons has been added annually to the agreed TAC of North-East Arctic cod. Estimated according to otolith 
type. Weights in ’000 1.
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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 Landings in ’000 t.
By otolith type By area and 

time of capture
1960 - 43
1961 - 32
1962 - 30
1963 - 40
1964 - 46
1965 - 24
1966 - 29
1967 - 33
1968 - 47
1969 - 52
1970 - 49
1971 - *)
1972 - *)
1973 - *)
1974 - *)
1975 - *)
1976 - *)
1977 - *)
1978 - *)
1979 - *)
1980 - 40
1981 - 49
1982 - 42
1983 - 38
1984 74 33
1985 75 28
1986 69 26
1987 61 31
1988 59 22
1989 40 17
1990 28 24
1991 25 25
1992 42 35
1993 53 44
1994 55 48
1995 57 39
1996 62 32
1997 63 36
1998 52 29
1999 41 23
2000 37 29**)

Average 1984-2000 53 30
*) No data.

**) Provisional data.
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Table 3.1.2.b.2 Norwegian Coastal cod.

Year Recruitment 
Age 2 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 4-7

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 Fpa and has 
been close to, or above FJim since 1997. The SSB in 
2001 (79 000 t) is estimated at Bpa (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 Fpa and to 
increase or maintain spawning stock biomass above 
Bpa.

Precautionary Approach reference points (unchanged since 2QO0):

ICES considers that: ICES proposes that:

Bum is 50 0 001, the SSB below which only poor year 
classes have been observed.

Bpa be set at 80 000 t, which is considered to be the 
minimum SSB required to provide a 95% probability of 
maintaining SSB above Bum, taking into account the 
uncertainty in the assessments and stock dynamics.

Fita is 0.49, the fishing mortality associated with 
potential stock collapse.

Fpa is set at 0.35. This value is considered to have a high 
probability of keeping F below Fiim.

Technical Basis:
B!im: only poor recruitment has been observed from 4 
years of SSB < 50 00 0 1, and all moderate or large year 
classes have been produced at higher SSB.

Bpa = B¡ira * 1,67.

Flim = 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 
year 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 0001 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 Flin 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)=Fsn = F(97-99 scaled to 00) -  0.46; Landings (2001) ~ 61; SSB(2002) = 76.

F (2002) Basis Catch (2002) Landings (2002) SSB (2003)
0 0.00 * F m 0 156
0.09 0.20 * Fsa 19 146
0.18 0.40 * Fso 37 136
0.26 0.56* Fsa (Fai) 51 129
0.28 0.60 * Fsa 54 127
0.35 0.76 * Fsa (FDa) 67 120
0.37 70 119
U M 85 U l
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 mortality. This year it 
has presented a status quo forecast for the following 
reasons:

• For NEA cod, a TAC constraint requires a 
reduction in fishing mortality compared to status 
quo, whilst for NEA haddock, a species caught 
mostly 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 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 mortality 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.

The results of the forecast are also sensitive to the 
estimates of variable maturity and natural mortality 
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 
2001/ACFM:19).

Yield and spawning biomass per Recruit 
F-reference points:___________________

Fish Mort 
Ages 4-7

Yield/R SSB/R

Average Current 0.459 0.698 0.857
Fniax 1.204 0.738 0.239
Fo.l 0.257 0.620 1.702
Fmed 0.346 0.666 1.215
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Catch data (Tables 3.1.3.1-3):
Y-eat ICES

Advice
Predicted catch 

corresp, to advice
Agreed
TAC1

11 
If ACFM

landings1
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 352 63 58 54
1993 No long-term gains in increasing F 562 72 83 78
1994 No long-term gains in F>P’med 973 120 125 121
1995 No long-term gains in E>Fmed 1223 130 139 138
1996 No long-term gains in F>Fmed 1693 170 177 173
1997 Well below Fmed <242 210 152 149
1998 Below Fmed 120 130 100 94
1999 Reduce F below Fpa 74 78 82 82
2000 Reduce F below Fpa 37 62 68 68
2001 Reduce F below Fpa <66 85
2002 Reduce F below Fpa <67

'Haddock in Norwegian coastal areas south of 67°N not included. 2Predicted catch at status quo F, 3Predicted landings
at Fmed. Weights in ’0 001.
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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 Division Ila Division lib Total
1960 125 026 27 781 1 844 154 651
1961 165 156 25 641 2427 193 224
1962 160 561 25 125 1723 187 408
1963 124 332 20 956 936 146224
1964 79 262 18 784 1 112 99 158
1965 98 921 18 719 943 118 578
1966 125 009 35 143 1626 161 778
1967 107 996 27 962 440 136 397
1968 140 970 40 031 725 181 726
1969 89 948 40 306 566 130 820
1970 60 631 27 120 507 88 257
1971 56 989 21453 463 78 905
1972 221 880 42 111 2162 266 153
1973 285 644 23 506 13 077 322 226
1974 159 051 47 037 15 069 221 157
1975 121 692 44 337 9 729 175 758
1976 94054 37 562 5 648 137 264
1977 72 159 28 452 9 547 110 158
1978 63 965 30 478 979 95 422
1979 63 841 39 167 615 103 623
1980 54 205 33 616 68 87 889
1981 36 834 39 864 455 77 153
1982 17 948 29 005 2 46 955
1983 7 550 13 872 185 21 607
1984 4 000 13 247 71 17 318
1985 30 385 10 774 111 41 270
1986 69 865 26 006 714 96 585
1987 109 425 38181 3 048 150 654
1988 43 990 47 087 668 91745
1989 31 116 23 390 353 54 859
1990 15 093 10 344 303 25 741
1991 18 772 14417 416 33 605
1992 30 746 22177 964 53 887
1993 47 574 27 010 3 037 77 621
1994 75 059 46 329 7 315 128 703
1995 69 064 53 149 13 852 136 064
1996 110 495 56 030 3 227 169 752
1997 77 495 67188 2477 147 160
1998 46 440 48 793 716 95 949
1999 36 096 42 036 4 214 82 346
20001 25 626 39 101 3 226 67 953
'Provisional 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 Ila and
lib combined.

Year Faroe
Islands

France German
Dem.Re.

Fed. Re. 
Germ.

Norway Poland United
Kingdom

Russia2 Others Total

1960 172 - - 5 597 46 263 - 45 469 57 025 125 154 651
1961 285 220 - 6 304 60 862 - 39 650 85 345 558 193 224
1962 83 409 - 2 895 54 567 - 37 486 91 910 58 187 408
1963 17 363 - 2 554 59 955 - 19 809 63 526 - 146 224
1964 - 208 - 1 482 38 695 - 14 653 43 870 250 99 158
1965 - 226 - 1 568 60447 - 14 345 41 750 242 118 578
1966 - 1072 11 2 098 82 090 - 27 723 48 710 74 161 778
1967 - 1208 3 1 705 51954 - 24158 57 346 23 136 397
1968 - - - 1 867 64 076 - 40 129 75 654 - 181 726
1969 2 - 309 1490 67 549 - 37 234 24 211 25 130 820
1970 541 - 656 2119 37 716 - 20 423 26 802 - 88 257
1971 81 - 16 896 45 715 43 16 373 15 778 3 78 905
1972 137 - 829 1433 46 700 1433 17 166 196 224 2 231 266 153
1973 1 212 3 214 22 9 534 86 767 34 32 408 186 534 2 501 322 226
1974 925 3 601 454 23 409 66 164 3 045 37 663 78 548 7 348 221 157
1975 299 5 191 437 15 930 55 966 1080 28 677 65 015 3 163 175 758
1976 536 4459 348 16 660 49 492 986 16 940 42 485 5 358 137 264
1977 213 1 510 144 4 798 40 118 - 10 878 52 210 287 110 158
1978 466 1411 369 1 521 39 955 1 5 766 45 895 38 95 422
1979 343 1 198 10 1 948 66 849 2 6454 26 365 454 103 623
1980 497 226 15 1 365 61 886 - 2 948 20 706 246 87 889
1981 381 414 22 2 398 58 856 Spain 1 682 13 400 - 77 153
1982 496 53 - 1 258 41421 - 827 2 900 - 46 955
1983 428 - 1 729 19 371 139 259 680 - 21 607
1984 297 15 4 400 15 186 37 276 1 103 - 17 318
1985 424 21 20 395 17 490 77 153 22 690 - 41 270
1986 893 33 75 1079 48 314 22 431 45 738 - 96 585
1987 464 26 83 3 106 69 333 99 563 76 980 - 150 654
1988 1 113 116 78 1 324 57 273 72 435 31293 41 91 745
1989 1 218 125 26 171 31 825 1 590 20 903 - 54 859
1990 875 - 5 128 17 634 - 494 6 605 - 25 741
1991 1 117 60 Greenld 219 19 285 - 514 12 388 22 33 605
1992 1093 151 1719 387 30 203 38 596 19 699 1 53 887
1993 546 1 215 880 1 165 36 590 76 1 802 34 700 646 77 620
1994 2 761 678 770 2412 64 688 22 4 673 51 822 877 128 703
1995 2 833 598 1 351 2 675 72 864 14 3 108 54 516 718 138 677
1996 3 743 537 1524 942 89 500 669 2 275 73 857 217 173 264
1997 3 327 495 1 877 972 97 789 424 2 340 41 228 304 148 756
1998 1 566 241 854 385 68 747 257 1241 20 559 96 93 946
1999 1 003 64 252 437 48 632 652 694 30 520 92 82 346
2000’ 527 119 432 592 41 978 76 733 22 738 758 67 953

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

Year Recruitment 
Age 3 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 4-7

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 Fpa and 
SSB in 2001 is well above Bpa. After a long period of 
low stock size, the stock recovered during the 1990s 
with the recruitment 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 
Fpa and to increase or maintain spawning stock biomass 
above Bpa.

Precautionary Approach reference points (established in 1998):
ICES considers that: ICES proposes that:

Bum is 89 0 001, the lowest observed SSB in the 35-year 
time series

Bpa is set at 150 000 t, the SSB below which the 
probability of poor year classes increases

Flim is 0.45, the fishing mortality associated with 
potential stock collapse

Fpa be set at 0.26. This value is considered to have a 
95% probability of avoiding the Flim

Technical Basis:

Bija, — B ioss Bpa = examination of stock-recruit plot

Flim = Median value of Floss Fpa=F1¡m *0.6

Advice on management: ICES advises that fishing 
mortality should be below Fpa, 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 Bpa. 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)=Fsa = F(98-00 scaled) = 0.26; Landings (2001) = 135; SSB(2002) = 304.

F(2002 onwards) Basis Catch
(2002)

Landings
(2002)

SSB (2003)

0.05 0.20 * Fso 34 472
0.10 0.40 * Fso 67 441
0.11 0.42 * Fsq 

(Fo.i)
0.16 0.60 * Fsa 97 413
0.21 0.80 * F„ 125 386
0.23 0.89 * F„ (Fma,)
0.26 Fsq (Fra) 152 360

Weights in ‘00 0 1.
Shaded scenarios considered inconsistent with the precautionary approach. 
Medium-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 gili 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 cm, 
except for 40-42 cm for different areas for purse seine.

Yield and spawning biomass per Recruit 
F-reference points:___________________

Fish Mort Yield/R SSB/R
The analytical assessment is based on catch-at-age data, _________________ Ages 3-6
an acoustic survey data, and revised CPUE data from Average Current 0.259 0.747 1.723
two commercial fleets. Fmai 0.230 0.748 1.980

Fo.i 0.109 0.683 4.051
Source of information: Report of the Arctic Fisheries Fmed 0.345 0.735 1.198
Working Group, May 2001 (ICES CM 
2001/ACFM: 19).

Catch data (Tables 3.1.4.1-2):
■ Year

>&x£x*>>i'»

ICES Predicted 
catch 

cortesp, 
to advice

Agreed
TAC*

Official
landings

ACFM
landings

1987 No increase in F; TAC; protect juveniles 90 - 92 92
1988 No increase in F <83 - 114 114

1989 Status quo F; TAC 120 120 122 122
1990 F < Fmed; TAC 93 103 96 96
1991 F at Flow; TAC 90 100 107 107
1992 Within safe biological limits 115 115 128 128
1993 Within safe biological limits 1321 132 154 154
1994 No increase in F 1581 145 147 147
1995 No increase in F 2211 165 168 168
1996 No increase in F 1581 163 171 171
1997 Reduction of F to Fmed or below 107 125 144 144
1998 Reduction of F to Fme(j or below 117 1453 154 154
1999 Reduce F below Fpa 87 1444 150 150
2000 Reduce F below Fpa 89 1255 135 135
2001 Reduce F below Fpa <115 135
2002 Maintain F below Fpa <152
1 Predicted catch at status quo F. 2Set by Norwegian authorities.3 TAC first set at 125 0001, increased in May 1998 
after an inter-sessional assessment. 4 TAC set after an inter-sessional assessment in December 1998. 5 TAC set after 
an inter-sessional assessment in December 1999. Weights in ‘0001.
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North-East Arctic saithe (Sub-areas I and II)

Landings

300

250 -

200  -

150 ■

¡g 100-

50 -

1960 1965 1970 1975 1980 1985 19951990 2000

Fishing Mortality

— .

m
Bim
Fpa

0.2
0.1

0.0

Recruitment (age 2)

600

g 500 -
p
I  400 -

■S 300

!
i
D

200

100 -

1960 1965 1970 1975 1980 1985 1990 1995 2000

Spawning Stock Biomass

700 t

600 -

500 -
§  400 -
tH
S  300 ■ 
«

200  - 

100 -

1960 1965 1970 1975 1980 1985 1990 1995 2000

ICES Cooperative Research Report No. 246



Stock - Recruitment

g 600
oM«

500 -s
a

400-

0 100 500 600 700200 300 400

♦  SSB-Rec.

---------- Blim
—  - » Bpa

SSB in 10001

Yield and Spawning Stock Biomass per Recruit

0.8 t

0.7 - -- 10

-- 6

2  0.3- -- 4
¡w 0 .2 -

-- 2

0.60 0.1 0.2 0.3 0.4 0.5

Fishing Mortality (ages 3-6)

c

nt»en

Precautionary Approach Plot
Period 1960-2001

700

600 -

500 -
o
o  400 - 
£

1 0 0 -

0.6 0.80.0 0.1 0.2 0.3 0.4 0.5 0.7

F-SSB

Fishing Mortality (ages 3-6)

ICES Cooperative Research Report No. 246



Table 3.1.4.1 North-East Arctic saithe. Nominal catch (t) by countries, Sub-area I and Divisions Ila and lib
combined, as officially reported to ICES.

Year Faroe France 
Islands

German Fed.Rep. 
Dem.Rep. Germany

Norway Poland Portugal Russia3 Spain UK UK Others5 
(Eng. & (Scotland)
Wales)

Total all 
countries

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 1 783 989 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 1 - 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 1 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

Greenland
2,003 103,283 - 5044 - 449 42 5 107,326

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 

20001
1812
2242

6382
2372

6552
6512

2,473 
2,SIO6

141,828
125,880

- 182
46

3,929
4,452

352
1672

339
453

17862
432

150,272
134,723

lProvisional figures.
2As reported to Norwegian authorities.
3USSR prior to 1991.
includes Estonia.
includes Denmark, Netherlands, Iceland, Ireland and Sweden.
6As 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 Recruitment 
Age 2 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 3-6

I960 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 Redfish in Sub-areas 1 and n

Table 3.15.1 REDFISH in Sub-areas I and II. Nominal catch (t) by countries in Sub-area I, Divisions Ila and
lib combined as officially reported to ICES.

Year Can Den Faroe France Ger Green lee Ire Nether Nor Po Port Russia3 Spain UK UK Total
ada mark Islands many4 land land land lands way land ugal (E&W) (Scot.)

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 - + 4503 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 52 271 1 46,688
1990 - 373 386 1,821’ 6,741 - - - - 34,090 - 830 18,918 - 333 - 63,156
1991 - 23 639 791’ 981 - - - - 49,463 - 166 15,354 1 336 13 67,754
1992 - 9 58 1,301 530 614 - - - 23,451 - 977 4,335 16 479 3 31,773
1993 83 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 1 5 1 16,162 - 936 6,985 67 252 13 25,899
1996 - - 423 746 618 37 - 2 - 21,675 - 523 1,641 408 305 121 26,118
1997 - 283 1,011 538 392 - 11 - 18,8082 1 535 4,556 308 235 29 26,099
1998 - - 98 567 231 473 - 28 - 26,2492 13 131 5,278 228 211 94 33,175
1999 - - 108 613 430 97 14 10 - 24,6242 6 68 4,422 36 247 62 30,185
20001 - - 673 253 205 513 62 I 3 - 18,8972 2 131 4,631 1082 204s 24,384

‘Provisional figures, 
f o rk in g  Group figure,
3As reported to Norwegian authorities. 
‘Includes former GDR prior to 1991. 
sUSSR prior to 1991. 
TJK(E&W)+UK(Scot.)

3.1.5.a Sebastes mentella in Sub-areas I and n

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 num ber of juveniles. In addition, the by-catch of 
redfish in other fisheries should be reduced to the 
lowest possible level.

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 juvenile 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 much as possible 
to the stock rebuilding.

The 1987-1990 year classes (approx. 27-34 cm) are 
currently about 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 much 
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 cm 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

(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 
for several years before they contribute to the fisheries 
or the spawning population.

Source of information: Report of the Arctic Fisheries 
Working Group, May 2001 (ICES CM 
2001/ACFM:19).
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Catch data (Tables 3.1.5.a.l-4):
Year ICES Predicted

catch
corresp to 

advice

^gteed
TAC

Official
landings1

ACFM 
landings of ■ 

■ S. mentella

1987 Precautionary TAC 701 85 35 11
1988 F  < Fai; TAC 11 - 41 16
1989 Status quo F; TAC 12 - 47 23
1990 Status quo F; TAC 18 - 63 35
1991 F a t F ^ ;  TAC 12 - 68 49
1992 If required, precautionary TAC 22 - 32 16
1993 If required, precautionary TAC 18 18 30 13
1994 If required, precautionary TAC - - 31 13
1995 Lowest possible F - - 26 10
1996 Catch at lowest possible level - - 26 8
1997 Catch at lowest possible level - - 26 9
1998 No directed fishery, reduce by-catch - - 33 14
1999 No directed fishery, reduce by-catch - - 30 11
2000 No directed fishery, by-catch at lowest 

possible level
2001 No directed fishery, by-catch at lowest 

possible level
2002 No directed fishery, by-catch at lowest 

possible level

- -

24 8

1 Includes both S. mentella and S. marinus. Weights in ‘0001.

Sebastes mentella in Sub-areas I & II

Landings

g  200 -

-D.n.n.[lf0 FI n n n n n n n n .
1980 1985 1990 1995 2000
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Table 3.1.5.a.l Sebastes mentella. Nominal catch (t) by countries in Sub-area I, Divisions Ila and lib combined.

Year Canada Denmark Faroe
Islands

France Germany3 Greenland Ireland

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
m i - - 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. 
& Wales)

UK
(Scotland)

Total

1986 1,274 - 1,273 17,815 - 84 - 23,1122
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 1 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 1305 8,228

1 Provisional figures.
2 Including 1,414 tonnes in Division lib not split on countries.
3 Includes former GDR prior to 1991.
4 USSR prior to 1991.
sUK(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
Islands

Germany4 Greenland Norway Russia5 UK(Eng.
&Wales)

Iceland Total

19863 - - 1,274 911 - - 2,185
19873 - 2 1,166 234 3 - 1,405
1988
1989 13

No species specific data presently available 
60 484 92 566

1990 2 - - 100 - - 102
1991 - - 8 420 - - 428
1992 - - 561 408 - - 969
1993 22 - 16 588 - - 606
1994 22 2 36 308 - - 348
1995 22 20 203 - - 225
1996 - - 5 101 - - 106
1997 - 32 13 174 I 2 - 191
1998 - - 26 378 - - 404
1999 692 - 64 489 - - 622

20001 - - 54 406 - 46 506
1 Provisional figures.
2 Split on species according to reports to Norwegian authorities.
3 Based on preliminary estimates of species breakdown by area.
4 Includes former GDR prior to 1991.
5 USSR prior to 1991.
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Table 3.1.5.a.3 Sebastes mentella. Nominal catch (t) by countries in Division Ila.

Year Faroe
Islands

France Germany4 Greenland Ireland Norway

19863 - - 1,252 - - -

1987s 200 63 970 - - 149
1988 No species specific data presently available
1989 3122 1,065 3,200 - - 4,573
1990 982 1372 1,673 - - 8,842
1991 4872 722 - - - 32,810
1992 232 72 - - - 9,816
1993 I I 2 152 35 i 2 - 5,029
1994 22 332 162 i2 22 6,119
1995 I2 162 1762 22 22 2,251
1996 - 752 1192 32 - 5,895
1997 132 372 77 122 22 4,366
1998 202 732 582 142 62 9,363
1999 - 162 1602 501 32 7,487

2000’ 502 I I 2 342 292 - 4,028

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

Total

1986s 1,273 16,904 - 84 - 19,513
1987s 1,156 4,469 - 34 1 7,042
1988 No species specific data presently available
1989 251 9,749 - 158 I2 19,309
1990 824 6,492 - 9 - 18,075
1991 1592 7,596 - 232 - 41,147
1992 8242 1,096 - 272 - 11,793
1993 6482 5,328 - 22 - 11,069
1994 6872 4,692 82 42 - 11,564
1995 7152 5,916 652 412 22 9,187
1996 4292 677 52 422 192 7,264
1997 4102 2,341 92 482 72 7,322
1998 1182 2,626 552 652 412 12,439
1999 562 1,340 142 942 262 9,246

20001 981 2,167 I I 2 1036 6,531
1 Provisional figures.
2 Split on species according to reports to Norwegian authorities.
3 Based on preliminary estimates of species breakdown by area.
4Includes former GDRprior to 1991.
5 USSR prior to 1991.
sUK(E&W)+UK(Scot.)
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Table 3.1.5.a.4 Sebastes mentella. Nominal catch (t) by countries in Division Hb.

Year Canada Denmark Faroe
Islands

France Germany5 Greenland Ireland

19864 Data not available on countries
19874 - - - - 349 - -

1988 No species specific data presently available
1989 - - 10 28 633 - -

1990 - - 82 52 4,681 362 -

1991 - - - 132 - 23 -

1992 - - - 52 - - -

1993 82 42 - 352 - - -

1994 - 282 - 412 - - I2
1995 - - - - - - 22
1996 - - 42 - - - 22
1997 - - 42 - 3 I2 42
1998 - - - - 422 - 32
1999 - - 42 IO2 422 - -

20001 - - - I2 143 - I2

Year Norway Poland Portugal Russia6 Spain UK(Eng, 
& Wales)

UK
(Scotland)

Total

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 - 632 - 16,893
1991 774 - 7 6,286 1 452 32 7,152
1992 374 - 1482 2,073 14 2112 32 2,826
1993 137 - 3152 344 573 2912 - 1,191
1994 356 - 2082 21 223 1202 122 809
1995 375 - 2122 227 23 522 22 872
1996 153 - 382 147 3232 342 42 705
1997 191 I2 642 457 2632 222 - 1,010
1998 143 132 72 642 1222 282 I2 1,001
1999 226 62 92 902 152 182 22 1,234

20001 95 22 172 946 882 277 1,191
1 Provisional figures.
2 Split on species according to reports to Norwegian authorities.
3 Split on species according to the 1992 catches.
4 Based on preliminary estimates of species breakdown by area.
5 Includes former GDR prior to 1991.
6 USSR prior to 1991.
7UK(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 status 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 adult 
stock, but the data are too noisy to detect moderate 
changes. However, results from the coastal and fjord 
survey series indicate a decrease also for larga- 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

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 gillnet, 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 sai the and cod. 
Important fishing grounds are the M0re area (Svinpy), 
Halten Bank, outside Lofoten and Vesterâlen, and at 
Sleppen outside Finnmark.

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

catch 
Corresp to

TAC landings’ landings o f 
& m im u s

advice
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 If required, precautionary TAC - - 26 18
1997 If required, precautionary TAC - - 26 18
1998 Management plan required as pre-requisite to 

continued fishing
- - 33 19

1999 Management plan required as pre-requisite to 
continued fishine

- - 30 19

2000 Management plan required as pre-requisite to 
continued fishing

“ - 24 16

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 ‘0 001.

Sebastes marinus in Sub-areas I & II

Landings

60 

-  50
0
1  40 H

.3 30 -
ae
1  20

2 IO

0 ■onaqnoaOnltflMl DllBaj
1908 1918 1928 1938 1948 1958 1968 1978 1988 1998
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Table 3.1.5.b.l Sebastes marinus. Nominal catch (t) by countries in Sub-area I and Divisions Ila and lib
combined.

Year Faroe
Islands

France Germany2 Greenland Iceland Ireland Netherlands

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 152 706' 981 - - - -
1992 35 1,289* 530 623 - - -
1993 139 8711 650 14 - - -
1994 22 6971 1,008 5 4 - -
1995 27 7321 517 5 1 1 1
1996 38 6711 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 Russia3 Spain UK (Eng. &UK (Scotland) 
Wales)

Total

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 1 16,651
1994 14,955 90 1,199 4 135 1 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 19,083OO

14,270 16 1,112 9 744 16,154
1 Provisional figures.
1 Includes former GDR prior to 1991.
3 USSR prior to 1991.
VKiE&WHUKCScot.)
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Table 3.1.5.b.2 Sebastes marinus. Nominal catch (t) by countries in Sub-area I.

Year Faroe
Islands

Germany4 Greenland Iceland Norway Russia5 UK(Eng
&Wales)

UK
(Scotland)

Total

19863 - 50 - - 2,972 155 32 3 3,212
19873 - 8 - 2,013 50 11 - 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 242 - - - 1,178 330 - - 1,532
1994 122 72 - 4 1,607 109 - 1,804
1995 192 I 2 - I2 1,947 201 I 2 - 2,170
1996 T - - - 2,245 131 32 - 2,386
1997 3 - 52 - 2,643 160 2 2 - 2,813
1998 - 52 - - 2,085 308 302 - 2,428
1999 352 182 91 142 1,973 360 I I 2 - 2,420

2 0 0 0 1 - I 2 - 162 2,068 146 13s 2243
1 Provisional figures.
2 Split on species according to reports to Norwegian authorities.
3 Based on preliminary estimates of species breakdown by area.
4 Includes former GDR prior to 1991.
5 USSR prior to 1991. 
sUK(E&W)+UK(Scot.)

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

Year Faroe France Ger­ Green­ Ire- Nether- Norway Port­ Russia5 Spain UK (Eng. UK Total
Islands many4 land land lands ugal & Wales) (Scotland)

19863 29 2,719 3,319 - - - 18,708 - 2,195 - 10 11 26,991
19873 250 1,553 2,967 - - - 14,715 - 800 - 170 7 20,462
1988 No species specific data presently available
1989 32 7842 412 - - - 18,833 - 912 - 932 - 21,037
1990 273 1,684 387 - - - 22,444 - 392 - 261 - 25,441
1991 Ï522 7062 678 - - - 13,835 - 534 - 2682 IO2 16,183
1992 352 1,2942 211 614 - - 10,536 - 404 - 2062 22 13,302
1993 1152 8712 473 142 - - 11,959 772 940 - 4312 I2 14,881
1994 IO2 6972 6542 52 - - 13,330 902 1,030 - 1292 - 15,945
1995 82 7322 3282 52 i 2 1 11,466 2 2 405 - 1582 92 13,115
1996 272 6712 4482 342 - - 13,329 512 449 52 2232 982 15,335
1997 82 9742 438 182 52 - 11,558 612 1,199 362 1622 222 14,481
1998 782 4942 1162 332 192 - 14,603 6 2 1,078 512 852 522 16,615
1999 - 352 2 102 382 72 - 14,855 32 976 72 1222 342 16,287

2 0 0 0 1 1?2 132 1562 2 2 2 - - 12,632 162 658 92 61s 13,583
1 Provisional figures.
2 Split on species according to reports to Norwegian authorities.
3 Based on preliminary estimates of species breakdown by area.
4 Includes former GDR prior to 1991.
5 USSR prior to 1991. 
sUK(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 Germany5 Greenland Norway Portugal Russia6 Spain UK(Eng. & UK Total
Islands Wales) (Scotland)

1986 - +
19874 - 1533 - - - - - - 1533
1988 No species specific data presently available
1989 - - - 66 - 242 - - 308
1990 - - I 2 2 1 0 - 1157 - - 1368
1991 - 303 - 44 - 426 - - 773
1992 - 319 92 2 52 180 2 352 - 552
1993 - 177 - - - 43 83 IO2 - 238
1994 - 282 - 18 - 60 43 62 I2 371
1995 - 187 - 103 7 33 - - 330
1996 4 512 - 27 5 136 762 32 - 302
1997 - 20 - 37 - 225 - - 282
1998 - IO2 - 29 - 246 32 288
1999 - - - 19 - 355 2 2 376

2 0 0 0 1 - - - 20 - 308 . 328
1 Provisional figures.
2 Split on species according to reports to Norwegian authorities.
3 Split on species according to the 1992 catches.
4 Based on preliminary estimates of species breakdown by area.
5 Includes former GDR prior to 1991.
6 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 Landings Year Landings
‘0 0 0 1 ‘0 0 0 1

1908 0.65 1957 51.61
1909 1.00 1958 33,12
1910 1.03 1959 28.07
1911 1.01 1960 31.77
1912 1.01 1961 26.73
1913 0.81 1962 22.82
1914 1.14 1963 28.10
1915 1.31 1964 26.55
1916 1.46 1965 24.31
1917 1.16 1966 25.63
1918 1.11 1967 17.73
1919 1.51 1968 13.35
1920 1.17 1969 24.07
1921 1.83 1970 12.82
1922 1.47 1971 13.82
1923 1.94 1972 17.73
1924 2.21 1973 21.44
1925 2.72 1974 27.27
1926 3.19 1975 39.13
1927 4.47 1976 48.58
1928 1.95 1977 39.51
1929 5.28 1978 31.74
1930 5.29 1979 26.48
1931 5.88 1980 23.41
1932 6.10 1981 20.83
1933 9.59 1982 16.37
1934 15.86 1983 19.26
1935 17.69 1984 28.38
1936 21.03 1985 29.48
1937 34.59 1986 30.20
1938 39.17 1987 24.08
1939 21.87 1988 25.91
1940 2.29 1989 23.22
1941 1.68 1990 28.08
1942 1.43 1991 19.04
1943 1.02 1992 16.19
1944 0.92 1993 16.65
1945 0.56 1994 18.12
1946 3.57 1995 15.62
1947 14.88 1996 18.04
1948 20 .00 1997 17.58
1949 22.36 1998 19.32
1950 25.56 1999 19.09
1951 45.30 2000 16.15
1952 56.17 Average 17.62
1953 34.83
1954 35.78
1955 35.47
1956 43.38
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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.

Advice on management: ICES recommends to 
reduce catches to below 11 000  t  for 2 0 0 2  in order to 
rebuild the stock. Furthermore, additional measures 
to control catch should be implemented.

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

Comparison with previous assessment and advice: In
this year’s assessment the fishing mortalities (Fs.] o) 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.

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.

Based on the results of the Russian survey and
experimental fishery for Greenland halibut Russian

scientists consider that this stock has 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  0 0 0  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.

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 
gili 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 
2001/ACFM:19).

Yield and spawning biomass per Recruit 
F-reference points:___________________

Fish Mort 
Ages 6-10

Yield/R SSB/R

Average Current 0.344 1.006 2.237
0.182 1.055 4.008

Fo.i 0.089 0.963 7.093
Fjned 0.162 1.053 4.437
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Catch data (Tables 3.1.6.1-5):
Yoni ICES Predicted catch Agi tied Uffidal ACFAI

Ailvitc __________com'sp, to ad1, Ke TAC__________landings______ landings

1987 Precautionary TAC - - 19 19

1988 No decrease in SSB 19 - 20 20

1989 F = F(87); TAC 21 - 2 0 20

1990 F = F (89); TAC 15 - 23 23

1991 F at Fmed; TAC; improved expl. pattern 9 - 33 33

1992 Rebuild SSB(1991) 6 71 9 9

1993 TAC 7 71 12 12

1994 F <0.1 < 1 2 I I 1 9 9

1995 No fishing 0 2.52 11 11

1996 No fishing 0 2.52 14 14

1997 No fishing 0 2,52 10 10

1998 No fishing 0 2.52 13 13

1999 No fishing 0 2.52 19 19

2000 No fishing 0 2.52 14 14

2001 Reduce catch to rebuild stock < 1 1 2.52

2002 Reduce F substantially < 11
1Set by Norwegian authorities. 2Set by Norwegian authorities for the non-trawl fishery; allowable by-catch in the trawl 
fishery is additional to this. Weights in ’000 1.

ICES Cooperative Research Report No. 246 45



Greenland halibut in Sub-areas I & II
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Table 3.1.6.1 GREENLAND HALIBUT. Nominal catch (t) by countries (Sub-area I, Divisions Ila and lib
combined) as officially reported to ICES.

Year Denmark Estonia Faroe Isl. 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 2 2 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
2 0 0 0 1 0 0 0 0 15 0 42 0 0

Year Norway Poland Portugal Russia3 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 2,4902 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 1572 67 25 9,628
1998 9,2362 31 99 2,659 722 182 45 12,507
1999 15,0332 8 49 3,823 1232 94 45 19,350
2 0 0 0 1 9,0062 3 19 4,568 3752 111 0 14,139
1 Provisional figures.
2 Working Group figures.
3 USSR prior to 1991.
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Table 3.1.6.2 GREENLAND HALIBUT. Nominal catch (t) by countries in Sub-area I as officially reported to
ICES.

Year Estonia Faroe
Islands

Fed. Rep, 
Germany

Greenland Iceland Norway Russia3 Spain UK 
(E & W)

UK
(Sco.)

Total

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 3212 - - - 1,632
1991 164 - - - - 2,029 5222 - - - 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 6062 170 - + - 853
1998 - 47 + - 23 8 IO2 491 - 2 - 1,373
1999 - 91 - 13 7 1,0942 1,203 - + - 2,408
2 0 0 0 ' - - + - 42 9332 1,169 - 1 - 2,145
'Provisional figures.
2 Working Group figures.
3 USSR prior to 1991.

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

Year Estonia Faroe France 
Islands

Fed.
Rep.

Germ.

Green Ireland Norway 
land

Port Russia5 
ugal

Spain UK
(E& W )

UK
(Sco.)

Total

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 - 1,2462 ■ 1 - 9,674
1991 1,400 314 119 21 - - 11,189 - 3052 * + 1 13,349
1992 - 16 108 1 134 - 3,586 153 58 - 1 - 3,798
1993 - 29 78 14 84 - 7,977 17 210 - 2 - 8,335
1994 - - 47 33 34 4 6,382 26 67 + 14 - 6,576
1995 - - 174 30 124 2 6,354 60 227 - 83 2 6,944
1996 - - 219 34 1234 - 9,508 55 466 4 278 57 10,744
1997 - - 253 23 4 - 6,0572 41 334 1 21 25 6,755
1998 - - 67 16 4 1 7,4952 80 530 5 74 41 8,309
1999 - - - 20 254 2  13,1272 33 734 1 63 45 14,050
2 0 0 0 ' - - - 10 4

- 7.6132 - 690 1 64 - 8,378
'Provisional figures.
2Working Group figure.
3As reported to Norwegian authorities. 
4Includes Division lib.
5 USSR prior to 1991.
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Table 3.1.6.4 GREENLAND HALIBUT. Nominal catch (t) by countries in Division lib as officially reported to
ICES.

Year Den Estonia Faroe 
mark Isl.

Fra
nee

Fed. Ire Lith 
Rep. landUania 

Germ.

Norway Po 
land

Port Russia4 Spain 
ugal

UK
(E&W)

UK
(Sco.)

Total

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 11 1,000 - - 80 - - 14,369 - - 1,6632 132 + 1 17,256
1992 - - - 32 12 - - 1,732 - 16 193 23 9 - 1,988
1993 23 - - 2 3 8 - 303 649 - 26 158 - 14 - 889
1994 4 - I 3 8 3 46 1 43 881 - 10 41 1 62 2 1,061
1995 - - - - 5 - - 1,662 - 24 297 1,022 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
2 0 0 0 1 - - - - 5 - - 4602 3 19 2709 3742 46 - 3,616
Provisional figures.
2Working Group figure.
3As reported to Norwegian authorities. 
4 USSR prior to 1991.
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Table 3.1.6.5 Greenland halibut in Sub-areas I and II.

Year Recruitment 
Age 5 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 6-10

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
20 0 0 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 Fpa = 0.15. The stock biomass is within 
safe biological limits. The recruitment 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 3
management agreement, and given the recruitment 
prospects, gives a low probability of the spawning stock 
falling below Bpa (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: 4

1. Every effort shall be made to maintain a level of 
Spawning Stock Biomass (SSB) greater than the 
critical level (Blim) of 2 500 0001.

IC
2. For the year 2001 and subsequent years, the co

Parties agreed to restrict their fishing on the basis
of a TAC consistent with a fishing

Precautionary Approach reference points (establised in 1998):
ICES considers that: ICES proposes that:

Blim is 2.5 million t Bpa be set at 5.0 million t.

F lim not considered relevant for this stock Fpa be set at F = 0.15

Technical basis:
Biiin: MBAL Bp,: Bpa=Blim * exp(0.4*1.645) (ICES Study Group 1998)

Fiim: Fpa: ICES Study Group 1998

Advice on management: ICES advises that this Comparison with previous assessment and advice:
fishery should be managed according to the agreed The present assessment is in accordance with the stock
management plan corresponding to a catch of size that was estimated in 2000. The catch forecasted for
853 000t i n 2002. 2002 is higher than was forecasted in 2000 for 2001.

This is due to higher estimates of recruitment than was 
used earlier.

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 
5 000 000 t (Bpa), 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 0001.

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

considers that the objectives of this agreement are
itent with the precautionary approach.
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Catch forecast for 2002:
Basis: F(2001)= 0.135; Landings (2001) = TAC = 850 0001; SSB (2002) = 5.7 million t.

F ( 2 0 0 2  

onwards)
Basis Catch

( 2 0 0 2 )

Landings
( 2 0 0 2 )

SSB
( 2 0 0 3 )

Medium term effect of fishing at given level

0 0 0 0 7 ,8 1 4 Increasing spawning stock
0 .0 5 0 . 2 8 * F w 2ooo 3 5 1 3 5 1 7 ,4 9 1 Increasing spawning stock
0 .0 8 0 . 4 5 * F W2ooo 5 4 8 5 4 8 7 ,3 1 2 Increasing spawning stock
0 .1 0 . 5 6 * F w2ooo 6 8 9 6 8 9 7 ,1 8 4 Increasing spawning stock
0 .1 2 5 0 . 7 0 * F w2«x> 8 5 3 8 5 3 7 ,0 3 5 Increasing spawning stock
0 .1 5 0 . 8 4 * F w2ooo 1 ,0 0 2 1 ,0 0 2 6 ,9 0 1 Increasing spawning stock
0 .2 1 ,1 7 * F W2ooo 1 ,3 1 5 1 ,3 1 5 6 ,6 2 1 Increasing spawning stock

Stable catch of 
8 5 0  0 0 0 1

8 5 0 8 5 0 7 ,0 3 8 Increasing spawning stock

Weights in X)001.
For 2001 landings of 850 0001 were assumed to correspond to the agreed TAC. In recent years the actual catch was close 
to the TAC.

Medium- and long-term projections: The medium term 
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 0 -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 young 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 term 
simulations has been adjusted accordingly, resulting in a 
more optimistic medium term view.

Elaboration and special comment: The main catches 
from the fishery in 2000 were taken by Norway 
(714 000 t), Iceland (186 0001), Russia (163 000 t) and 
Faeroe Islands (69 0001). 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 Faroes c 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 foiled when the SSB was 
reduced below 2.5 million t. In the years following the 
collapse the aim was to rebuild 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 900 0001. 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=0.125 from 2002.

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

Multispedes dimension: Juveniles and adults of this stock 
form an important part of the ecosystem in the Barents 
Sea and the Norwegian Sea. The herring has an important 
role as transformer of the plankton production to higher 
trophic levels (cod, seabirds and marine mammals). It is 
therefore important to facilitate a high production of the 
herring stock by allowing the stock to be kept above Blim. 
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 Source of information: Report of the Northern Pelagic
catch and survey data (acoustic estimates of adults and and Blue Whiting Fisheries Working Group, April 2001
recruits, tagging estimates, larval index), (ICES CM 2001/ACFM: 17).

Catch data (Tables 3.1.7.a.1-3).
Year ICES Predicted catch 

u m 'sp  lo advice
Agreed

TAC
: ÂÇr n - '  

Catch

1987 TAC 150 115 127
1988 TAC 120-150 120 135
1989 TAC 100 100 104
1990 TAC 80 80 86

1991 No fishing from a biological point of view 0 76 85
1992 No fishing from a biological point of view 0 98 104
1993 No increase in F 119 200 232
1994 Gradual increase in F towards F0.i; TAC suggested 334 450 479
1995 No increase in F 513 None1 906
1996 Keep SSB above 2.5 million t - None2 1217
1997 Keep SSB above 2.5 million t - 1500 1420
1998 Do not exceed the harvest control rule - 1300 1223
1999 Do not exceed the harvest control rule 1263 1300 1235
2000 Do not exceed the harvest control rule max 1500 1250 1207
2001 Do not exceed the harvest control rule 753 850
2002 

i * ___
Do not exceed the harvest control rule

. ^  _! . . . ____________ ___
853

'Autonomous TACs totaling 900 0001; 2Autonomous TACs totaling 1425 0001 were set by April 1996. Weights in ‘000 L
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Norwegian spring-spawning herring
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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 3,2662 - 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 71,122s 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
19975 0 - 1,426,507 1,426,507
19986 0 - 1,223,131 1,223,131
19996 0 - 1,235,433 1,235,433
20007 0 - 1,207,201 1,207,201

A = catches of adult herring in winter.
B = mixed herring fishery in remaining part of the year.
C = by-catches of 0 -and 1-group herring 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 0-group fishery.
3 Includes 26,0001 of immature herring (1983 year class) fished by USSR in the Barents Sea.
4 Preliminary, 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
AgeO

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 5-14

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 ÍCES to:

1 . provide catch options for 2001 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 Bpa of 5,000,000 t and Blim of 2,500,000 
tonnes in a 5 and 10-year period at various levels 
of constant Fishing mortalities while the SSB is 
above Bpa, including values in the range of F=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 Bpa of 5 000 000 tonnes.

3. Evaluation of adaptive recovering strategies in the 
event SSB falls below Bpa.

Item 3) in the agreement on the long-term management 
of Norwegian spring-spawning herring considers 
management action in case the SSB falls below the 
agreed Bpa of 5 000 000 t. It is stated that if the SSB 
falls below a reference point of 5 000 000 t (Bpa), 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 Bpa. Two types of adaptive recovery strategies 
have been investigated:

a) Restoring SSB to above Bpa within a time constraint

A harvest control rule aiming at restoring SSB to above 
Bpa within a time constraint (strategies that would 
ensure a probability of 50 to 80% of restoring the SSB

The strategies should aim at preventing the SSB 
falls below Bpa of 5 000 000 t. The strategies 
should aim at preventing the SSB from falling 
below Blim with a high probability and ensure the 
safe recovery of the stock to above Bpa 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 Bpa/BliM and average annual 
percentage change in catch for Norwegian spring 
spawning herring, 5 and 10 year periods.

to above Bpa 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 medium term to levels below Bpa 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 Bpa 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 Blim is almost 
halved when a reduction in F at SSB levels below Bpa =

5 year 10 year
Fishing
Mortality

Catch limit Yield Risk of 
SSB below 

Blim

Risk of 
SSB below

Bp,

Stability 
(average 
annual 

percentage 
change in 

catch)

Yield Risk of 
SSB below

Him

Risk of 
SSB below

Bpa

Stability 
(average 
annual 

percentage 
change in 

catch)
Milli Milli Milli

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 o.oo 0.02 19 1.34 0.00 0.13 8
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5.0 million t is applied. An example of such a reduction 
would be to reduce F linearly to 0.05 as the SSB falls 
from 5.0 million t to 2.5 million t.” (ICES 1999)

There are other advantages in applying a linear 
reduction in F in a harvest control rule in case SSB falls 
below Bpa: “The fishery continues 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 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

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

probabilities are affected by both SSB and 
environmental conditions. The consequences of actions 
taken if SSB approaches Bpa 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 Blim. 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 Bpa

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

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

Parameter Request from coastal states Technical performance values
Fishing mortality for 
SSB above Bpa

0.05, 0.08,0.10, 0.125, 0.15, 0.2 As requested; in addition a 
projection with no fishing (F=0) 
was run for illustrative purposes

Catch ceiling None 1,5 million t. One run with catch 
ceiling of 850 0001, the level of the 
TAC for 2001.

Value of Bpa 5.0 million t As requested
Value of B!tal 2.5 million t As requested
Time range 5 and 10 years As requested
Fishing mortality for F 
below Bpa

Evaluate adaptive recovery strategies, including 
an option with linear reduction in F, in the event 
SSB falls below Bpa. The strategies should aim at 
preventing the SSB from falling below BliM] with a 
high probability and ensure recovery to above Bpa 
at various time horizons.

Linear decrease in F from 0.125 at 
Bpa to 0.05 at B|jm (Section 3.9) 
(similar decreases were also made 
with other requested F’s (0.05, 
0.08,0.10,0.15,0.2)).

Measure of stability of 
catches

Average percentage change in catches from year 
to year

As requested

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 Bpa and Blim 
in a 5 and 10 year period

As requested, risk to fall below Bpa 
and Biim 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 0 -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-Holt function fitted on these 
points with the largest year classes excluded. 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 (million tonnes -  billion) for Norwegian spring spawning 
herring based on Run 1 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 1 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 obtained 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 Bpa and Bum for the 5-year period 2001-2005 and 
10-year period 2002-2011 are given in Table 3.7.1.b.l 
(see above). The average percentage change in annual 
catch over the 10-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 uncertainty 
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:

1. Continued fishing at F=0.125 (international agreed 
maximum fishing mortality) and a reduction in F 
when SSB is below Bpa and a catch ceiling of 1.5 
million t, gives a low probability (7%) of the stock 
falling below Bpa in the medium-term (10 years). 
This harvesting strategy results in a 9% average 
annual change in the TAC.

2. The medium 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 3.7.1.b.2 and 3.7.1.b.3 show the development of 
SSB and yield for F=0.125 above Bpa =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. 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.2 10-year stochastic projections of spawning stock biomass (million tonnes) of Norwegian spring 
spawning herring for F = 0.125 above Bpa = 5.0 million t with a linear reduction to F=0.05 at B]im=
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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Figure.3.1.7.b.3 10-year stochastic projections of catch (million tonnes) of Norwegian spring spawning herring for 
F = 0.125 above Bpa = 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.

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 (Bpa =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 Bpa 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 environmental 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 t, 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 t, 2 strong, 3 medium and only 2 low 
abundance year classes of herring at age 3 appeared.

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 2001  of approximately 6  million t, 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 Ila west of 5°W)

State of stock/exploitation: The stock is within safe 
biological limits. The maturing component in autumn 
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 Bliin with a very high 
probability.

Advice on management: In order for the SSB to stay 
above Blim 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.

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 recruitment. 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 2 0 0 2 .

For this stock, a Bmn 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 Blim. In recent years ICES has used a Bum of 
200  00 0  t.

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

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 Lt;ilII, taking account of predation by 
cod.

recruitment should be included in the Blim-based rule if 
such a relationship can be described quantitatively. 
Adjustments 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.

Catch forecast for 2002: The spawning stock in 2002 
is predicted from the acoustic survey in September 
2 0 0 1 , 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 0 0 0 1, the probability of having an SSB 
below 200 0 0 0 1 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 20 0 0  year class is the lowest 
since the 1996 year class, and is below the long-term 
average. Observations during the international 0-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.

Precautionary Approach reference points (established in 1998):
ICES considers that: ICES proposes that:

Bum is set equal to 200 0001, which is above the SSB1989, 
the lowest SSB that has produced a good year class.

Bpa not defined (not relevant).

Fiim not defined (not relevant). Fpa not defined (not relevant).
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Source of information: Report from the 2001 joint Report of the Northern Pelagic and Blue Whiting
Russian-Norwegian meeting to assess the Barents Sea Fisheries Working Group, April 2001 (ICES CM
capelin stock, Vadsp, October 5-7, 2001. 2001/ACFM:17).

Catch data (Tables 3.1.8.1—3):
Year ICBS ftccantnended

i i i i i i l l i i l S l l l i i
Agreed A c m

catch

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 10001 900 933
1992 SSB > 4-500,0001 834 1100 1123
1993 A cautious approach, SSB > 600 630 586

4-500,000 t

1994 No fishing 0 0 0

1995 No fishing 0 0 0

1996 No fishing 0 0 0

1997 No fishing 0 0 1

1998 No fishing 0 0 1

1999 SSB> 500,000 t 791 80 106
2000 5% probability of SSB< 200,0001 4351 435 406
2001 5% probability of SSB< 200,0001 6301 630 559
2002 5% probability of SSB< 200,0001 6501
Sinter-spring fishery. 
Weights in ‘0 00 1.

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

Landings

3500
-  3000 ■
I 2500- 
£  2000  • 

u> 1500 ■
I  1000 ■
"  500 -
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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 l i l i 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
2 0 0 1 * 367 192 0 559
* Preliminary values.
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Table 3.1.8.2 Barents Sea CAPELIN. Stock summary. Recruitment 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 cm). SSB is the median value of the modeled 
stochastic spawning stock biomass (after the winter/spring fishery). Biomass are in ’000 t.

Year

Stock 
biomass 
August 1

Maturing 
biomass 
survey 
Oct. 1

Recruit-ment 
Age 1, 

August 1

Spawning
stock

biomass,
assessment

model Landings

Herring 
biomass age 

1
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 6101 406 2974
2001 3480 2019 128 3832 559 1723
Average 3796 1372 364 909 908
I;'Vanishing spawning stocks. 
2) Provisional calculations.
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Table 3.1.8.3 Barents Sea CAPELIN. Larval abundance estimate ( 1012> in June, and O-group index in August.

Year
Larval

abundance
0 -group

index
1981 9.7 570
1982 9.9 393
1983 9.9 589
1984 8.2 320
1985 8.6 110
1986 - 125
1987 0.3 55
1988 0.3 187
1989 7.3 1300
1990 13.0 324
1991 3.0 241
1992 7.3 26
1993 3.3 43
1994 0.1 58
1995 0.0 43
1996 2.4 291
1997 6.91 522
1998 14.11 428
1999 36.51 722
2000 19.11 303
2001 10.7' 221

'ís  probably an underestimate, since the vessel was not allowed to work in Russian EEZ.
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3.1.9 Shrimp (.Pandalus borealis)

State of stock/exploitation: This steck 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 available. 
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 no explicit 
management 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 (33 000 t) and 2000 (79 000 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, Norwegian rules 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 established each year by 
Russian 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 CM 2001/ACFM:19).
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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 9,6152 73,577
2000 54,574 19,462 5,0033 79,039

1 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.WaI.NI).
3 catches reported by Estonia, Lithuania, Portugal, Spain and UK.
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Figure 3.1.9.3
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3.2 Stocks in North-Western Areas (Division Va and Sub-areas XII and XIV)

3.2.1 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 redfish 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 stem trawlers 
but considerable fisheries for cod are also carried out by 
gili 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 capelin, 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

cycle. Greenland halibut and deep-sea Sebastes mentella 
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 
Sebastes mentella) 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. 
mentella 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 generally 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 halibut, pelagic redfish stocks in the Irminger 
Sea (Sub-areas XII and XIV) and deep-sea S. mentella 
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 0 -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 
0-group in 1997-1999 only appeared as moderate at age

1 in bottom trawl surveys in Greenland waters. A rise in 
water temperatures at East- and West Greenland may 
provide the basis for a higher recruitment to the West 
Greenland area.

The inshore stock component has historically been 
small and available information indicates that 
recruitment 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 
recruitment 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 fishing 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 
XIV is conducted by various nations but is still 
dominated by Icelandic trawlers in Division Va. The 
fishery in Divisions XlVb and Vb constitutes now about 
a third of the total fishery for Greenland halibut within 
Sub-areas V and XIV. 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 Cod

3.2.2.a 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 until a substantial 
increase in biomass and recruitment is evident.

Advice on management: ICES recommends 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,

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 of EEZs 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 
Irminger 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 
2001/ACFM:20).
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Catch dato (Tables 3.2.2.a.l-2):
Year ICES ad\n.e for Pred uttch Agreed TAC AC’FM ACFM total catch

Sub-atea XIV1 m (rresp ludióte inshore+ offshore
htadvke last West Total Catch East Wt st Total

1987 TAC 5 11.5 12.5 8 7 12 19
1988 No increase in F IO2 11.5 53 23 9 63 72
1989 TAC 5 15 90 39 15 112 126
1990 No specific

recommendation - 15 110 125 30 34 98 132
1991 No advice - 25 90 115 19 22 20 42
1992 No advice - 17.25 66 99.25 6 11 6 17
1993 No fishing 0 17.25 66 83.25 2 1 2 3
1994 No fishing on offshore

stock complex 0 17.25 66 83.25 2 < 1 2 3
1995 No Fishing on offshore

stock complex 0 17.25 66 83.25 2 < 1 2 2
1996 No fishing on offshore

stock complex 0 17.25 66 83.25 1 < 1 1 1
1997 No fishing on offshore

stock complex 0 17.25 66 83.25 1 < 1 1 1
1998 No fishing on offshore

stock complex 0 17.25 66 83.25 < 1 < 1 < 1 < 1
1999 No fishing on offshore

stock complex 0 17.25 66 83.25 < 1 < 1 < 1 < 1
2000 No commercial fishing 0 17.25 66 83.25

< 1 < 1 < 1 < 1
2001 No commercial fishing 0 17.25 66 83.253
2002 No commercial fishing 0 17.25 66 83.253

1 Advice for NAFO Sub-area 1 provided by NAFO Scientific Council.
2 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 EU quota for 2001 amounts to 2000 t.
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Table 3.2.2.a.l Nominal catch (tonnes) of Cod in NAFO Sub-area 1, 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
WG estimate - - - 62.653 2 111.567 3 98.4744 -

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
WG estimate - - - - - - -

Country 1999
ooo

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 Sub-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
Iceland - - 1 9 - - -

Norway - - - - - 17 828
Russia - - -

UK (Engl.& 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
Iceland 22 - - 1 - -

Norway 1.032 122 14 + I 6 15 6 1

Portugal - - - - - - 31
Russia 126 - - - - -

UK (Engl. & Wales) 2.532 163 - - - -

UK (Scotland) 463 46 - - - -

United Kingdom - - 296 232 181 284 149
Total 11.351 736 408 284 192 370 346
WG estimate - - - - - - -

Country 1999 2 0 0 0 6

Faroe Islands 6
Germany 13 3
Greenland +
Iceland - -

Norway 2 4
Russia - -

UK (Engl. & Wales) 
UK (Scotland) 
United Kingdom 95 149
Total 116 156
WG estimate - -
!) Includes estimates of discards and catches reported in Sub-area XE.
2) Excluding 3,000 t assumed to be from NAFO Division IF and including 42 t taken by Japan.
3) Excluding 2,741 t assumed to be from NAFO 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 Greenland (Horsted, 1994).
4) Includes 129 t by Japan and 48 t additional catches by Greenland (Horsted, 1994).
5) Includes 18 t by Japan.
6) Provisional data.
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Figure 3.2.2.a. 1
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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 Fmed. 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, but 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.

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 2 0 0 2 , 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: Landings (2001) = 205; B(4+,2001) = 623; SSB(2001) = 245; B(4+,2002) = 689.__________________________

F(2002
onwards)

Basis Catch
(2 0 0 2 )

SSB(2002) B (4+) 
(2003)

SSB
(2003)

Medium-term effect of fishing at given level

0.30 0.4F(00) 104 307 907 429
0.44 0.6F(00) 148 295 853 390
0.50 25%rulel 164 291 833 368
0.59 o  m m y m m 805 .340
0.60 25%tu)c2 190 . 284- . 802. . 348 '

■ 0.-74 - L0F(0f3) 225 274 761 ■ 304- --
0 .K» I 214001 257- ' 265 .721 275

Weights in ’00 0 1.
Shaded scenarios considered inconsistent with the precautionary approach. 
Rulel: Original catch rule applied for advisory years 1996-2000.
Rule2: Amended catch rule applied for 2001.

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%.

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 1 September through to 31 
August in the following year. Catches have exceeded 
national advice and national TACs considerably for the 
past decade. ICES

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

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 Fmed = 0.52, while F=0.4 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 1999/2000 2000/2001
27% 27% 30% 35% 39% 37%

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 < 0.40.

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.

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.

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

programme. 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 
2001/ACFM:20).

Yield and spawning biomass per Recruit 
F-reference points:___________________

Fish Mort 
Ages 5-10

Yield/R SSB/R

Average Current 0.771 1.659 1.476
F™ 0.321 1.779 4.235
F„.i 0.154 1.625 8.710
F ^ 0.525 1.732 2.371
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Catch data (Tables 3.2.2.b.l-2):
Year ICES

Advice
Predicted catei* 

eorresp. to advjce
Agtecd
TAC

ACTM
Caleb

19881 National advice 3001 350' 378’
19891 National advice 300’ 3251 3561
19901 National advice 250* 3001 3351

19911 National advice 2401 2451 3091
19922 National advice 2502 2652 2742
19932 TAC 1902 2052 2412
19942 TAC 1502 1652 1972
19952 TAC 130a 155a 1692
19962 Apply catch rule 1622 155a 1702
19972 Apply catch rule 186a 186a 2022

19982 Apply catch rule 218a 2182 2272
19992 Apply catch rule 2502 2502 2542
20002 Apply catch rule 2472 2502 2362
20012 Apply catch rule 2032 2202

20022 Apply catch rule 164
‘Calendar year. 2National fishing year ending 31 August; (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 countries, 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
WG estimate - - - - - -

Country 1994 1995 1996 1997 1998 1999

ooo(N

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
D Provisional.
2) Additional landings by Iceland of 16021, and Faroes of 33 t are included.
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Table 3.2.2.b.2 Icelandic cod (Division Va).

Year Recruitment
Age 3 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 5-10

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 values for Fpa. 
Recruitment and spawning stock fluctuate 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,. Fpa (= 0.47) 
equal to Fmed has been provisionally proposed in 2000.

Advice on management: ICES advises that Ashing 
mortality in 2002 should be reduced to below Fpa = 
0.47, which corresponds to a catch of less than 
30 0 001.

Catch forecast for 2002*.

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.

Basis: TAC/National estimates, Landings (2001) = 42, F(2001) = 0.86, SSB(2002) -  64.
F(2002) Basis Landings (2002) SSB (2003)

0.31 Fai 21 92
0.47 FM (= 0.55*F(2000)) 30 85
0 -6  i 0J5FÍ2000) ■ 37 80
0,82 FC2Ö0Ö) ;.  4 7 - 73

,1.02 ■ 1.25IT20ÔÔ) ■ -56 67-.
Weights in ‘0001.
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 (1 September to 31 August),

The Icelandic haddock stock is subject to substantial 
fluctuations 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

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 
2001/ACFM:20).

Yield and spawning biomass per Recruit
F-reference points_______________________________

Fish Mort Yield/R SSB/R 
_________________ Ages 4-7______________________
Average Current 0.811 0.851 0.922
Fmax 0.443 0.877 1.537
Fo.l 0.175 0.779 3.057
Fmed 0.441 0.877 1.543
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Catch data (Tables 3.2.3.1—2):
\  car ICES 

Advice
Athue* Aniu'd

TAC
Official

Landings
ACFM
catch

19871 50 60 41 41
19881 60 65 54 54
19891 60 65 63 63
19901 60 65 67 67
19912 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 Fmeii 35 35 42 42
20013 F reduced below provisional Fpa 31 30
20023 F reduced below provisional Fpa 30

1 Calendar year. 2 January/August. 3 National TAC for year ending 31 August. 4 National advice before 2000. Weights 
in '0 0 0 1.
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Icelandic haddock (Division Va)
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Table 3.2.3.1 Haddock in Division Va. Landings by nation.

Table 3.2.3.2

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
UK

13 11 23 15 28 3 3 +

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

Icelandic haddock (Division Va).

Year Recruitment 
Age 2 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 4-7

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 pa and close to B]im. Fishing mortality has been 
substantially above Fpa (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. 
Recruitment 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 Fpa and spawning stock 
biomass should be greater than the proposed Bpi.

Precautionary Approach reference points (unchanged since 1999):
ICES considers that: ICES proposed in 1998 that:

Bita is set tentatively at 90 0001 Bpa be set at 150 0001

Flim is as yet undefined Fpa be set at 0.3

Technical basis:
Bum : Bloss estimate in 1998 Bpai observed low SSB values in 1978-1993

Flim : Fpa fishing mortality sustained for 3 decades

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:
Recruitment 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

situation with reduced productivity. Preliminary 
simulations indicate that a fishing mortality of 0.18 is 
necessary to reach the present Bps 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) = 8 8 . No discards 
assumed.

F(2002 onwards) Basis Landings (2002) SSB (2003)
0.00 0 117
0.07 0.2 F(2000) 7 110
0.14 0.4 F(2000) 14 104
0.21 0.6 F(2000) 20 99
0.27 0.75 F(2000) 25 95
0.35 m m ) 31 89
0.42 i,2F<2000) . ■ ■ 37 ■ $4

Weights in ‘0001. 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. Recruitment values were drawn from two 
periods, from 1980-1998, and from the recent period of 
lower than long-term average recruitment in 1990- 
1998. Yield and SSB under constant fishing mortalities 
of a number of multipliers of status quo F (Fsq = 0.35), 
were brought forward in simulations for 20  years.

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

Assuming the recent lower recruitments (1989-1998), a 
fishing mortality at 0.5 Fsq (=0.18) gives an 80% 
probability that B>Bpa at 2010. In order to allow SSB to 
recover to Bpa already by 2005-2006 with 80%
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probability, a  fishing mortality of 0 .1 2  is required with 
the lower recruitment level.

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 series 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):
Year ÏCBS Pro ticto! catch 

corresp to advice
Agreed
TAC

ACFM
CaldC

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 751 952 72
1994 No measurable gains from increase in F 84' 852 64
1995 No measurable gains from increase in F 72’ 752 49
1996 No measurable gains from increase in F 65' 702 41
1997 No measurable gains from increase in F 52’ 502 37
1998 F below Fmed = 0.23 303 302 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) 25 302
2002 
. i

No directed fishing
. . . .  T- I t- ____________» __________________.

-
'Catch at status quo F. ‘For year ending 31 August. Weights in ’0001.

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, April/May 2001 (ICES CM 
2001/ACFM:20).

Yield and spawning biomass per Recruit 
F-reference points:___________________

Fish Mort 
Ages 4-9

Yield/R SSB/R

Average Current 0.342 1749.955 4529.013
Fjnai 0.409 1754.813 3908.899
Fo.l 0.145 1549.049 8563.871
fmed N/A
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Icelandic saithe (Division Va)

Landings

160 -i

Fishing Mortality

0.6

® 0.4 -

g 0.3- 
o> rt n
uT

0.0
1962 1967 1972 1977 1982 1987 1992 1997

•F
■ Fpa

Recruitment (age 3)

E
c
c0)
E*•<
soacu

100 y 

80 - 

60 - 

40 

20 

0 II
1962 1967 1972 1977 1982 1987 1992 1997

Spawning Stock Biomass

500 -,

400 -

o  300 -

m 2 0 0 -

100 -

1962 1972 1 977 1 982 1992 1997

—  ------   Biim

96 ICES Cooperative Research Report No. 246
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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 (Engl, and Wales) - - - 29 - - - -
Total 70,913 60,249 64,703 59,086 66,854 82,518 79,235 82,425
WG estimate - - - - 66,376"' - -

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 (Engl, 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 I 99 9 0 2 0 0 0 1'
Belgium -

Faroe Islands 706 228
France -

Germany 2

Iceland 30560 32898
Norway 6
UK (Engl, 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 Recruitment 
Age 3 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 4-9

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 Fpa 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 F/FMsy 
equal to 0.67 is used in the advice as an upper boundary 
forF.

Advice on management: ICES recommends that the 
ratio F/Fmsy in 2 0 0 2  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 XÏVb 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.

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 Fpa 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 30 000 t. Fishing at Fpa ( 2 / 3 F Ms y )> it is 
expected that the biomass will increase and have a 50% 
probability of reaching B Ms y  by 2004. Fishing at FS1¡ 
( ~ F m s y ) ,  biomass will increase more slowly, and it is 
expected to have at least a 50% probability of reaching 
B m s y  by 20 1 0 , although the confidence interval is wide. 
Fishing at 30 kt annually is expected have a high 
probability of B > B Ms y  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 
2001/ACFM:20).
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Catch data (Tables 3.2.5.1-6):
Year ICES

Advice
Predicted catch 

Corrcsp, To advice
Agreed 
TAC Va

Catch 
m Va

AÇFM 
catch V,XIV

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 28l 302 34 41
1994 No increase in effort 341 302 29 37
1995 TAC 32 302 27 36
1996 TAC 21 202 22 36
1997 60% reduction in F from 1995 13 152 18 30
1998 70% reduction in F from 1996 11 IO3 11 20
1999 65% reduction in F from 1997 11 IO2 11 20
2000 60% reduction in F from 1998 11 IO2 15 26
2001 catch less than 98-99 catch 20 20
2002 F reduced below 0 .6 7 * F m s y 21

'Catch at status quo F .2Year ending 31 August. Weights in ‘000 t.

Greenland halibut in Sub-areas V and XIV

Landings
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Table 3.2.5.I 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 1 532 1 146 2 502 i 052 853 1 096 1 378 2 319
France 8 27 236 489 845 52 19 25 -

Germany 3 007 2 581 1 142 936 863 858 565 637 493
Greeniand + 1 5 15 81 177 154 37 11
Iceland 15 457 28 300 28 360 30 080 29 231 31 044 44 780 49 040 58 330
Norway - - 2 2 3 + 2 1 3
Russia - - - - - - - - -

UK (Engl, and Wales) - - - - - - - - -

UK (Scotland) - - - - - - - - -

United Kingdom - - - - - - - - -

Total 19 239 32 441 30 891 34 024 32 075 32 984 46 622 51 118 61 156
Working Group estimate - - - - - - - - 61 396

Country 1990 1991 1992 1993 1994 1995 1996 1 1997 1 1998 1
Denmark - - - - - - 1 -

Faroe Islands 1 803 1 566 2 128 4 405 6 241 3 763 6 148 4 971 3 817
France - - 3 2 - - 29 11 8
Germany 336 303 382 415 648 811 3 368 3 342 3 056
Greenland 40 66 437 288 867 533 1 162 1 129 747
Iceland 36 557 34 883 31 955 33 987 27 778 27 383 22 055 18 569 10 728
Norway 50 34 221 846 1 173 1 1 810 2 164 1 939 1 367
Russia - - 5 - - 10 424 37 52
UK (Engl, and Wales) 27 38 109 811 513 1436 386 218 190
UK (Scotland) 
United Kingdom

- - 19 26 84 232 25 26 43

Total 38 813 36 890 35 259 40 780 37 305 36 006 35 762 30 242 20 360
Working Group estimate 39 326 37 950 35 423 40 817 36 958 36 300 35 825 30 267 -

Country 1999 1 2000 1
Denmark -

Faroe Islands 3 884 4 856
France - 13
Germany 3 082 3 271
Greenland 200 -

Iceland 11 180 14 369
Norway 1 633 1 514
Russia 138 183
UK (Engl, and Wales) 261 -

UK (Scotland) 69 -
United Kingdom - 413
Total 20 447 24 619
Working Group estimate 20 784 21 477

1 Provisional data.
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Table 32.5.2  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
Germany
Greenland

325 669 33 46 15 379 719

Iceland
Norway

15 455 28 300 28 359 
+

30 078 
+

29 195
2

31 027 44 644 49 000 58 330

Total 15 780 28 969 28 392 30 124 29 197 31 027 44 659 49 379 59 049
Working Group estimate 59 272 2

Country 1990 1991 1992 1993 1994 19 95 1996 1997 1998
Faroe Islands 739 273 23 166 910 13 14 26 6
Germany 1 2 4 9
Greenland 1 i

Iceland 36 557 34 883 31 955 33 968 27 696 27 376 22 055 16 766 10580
Norway i i

Total 37 296 35 156 31 978 34 134 28 608 27 391 22 073 16 792 10 595
Working Group estimate 37 308 3 35413 4

Country 1999 2000 1
Faroe Islands 9 5
Germany 13 22
Greenland i

Iceland 11 087 14 369
Norway 5 1
UK (E/W/I) 26
UK ScoUland 3
UK
Total 11 143 14 396
Working Group estimate 14 519 5

1 Provisional data.
2 Includes 223 t catch by Norway.
3 Includes 121 catch by Norway.
4 Includes additional catch of 2571 by Iceland,
5 Includes additional 125 t by Iceland.
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Table 3.2.S.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 2 456 1 052 775 907 901 1 513
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 1 3
UK (Engl, and Wales) - - - - - - - - -

UK (Scotland) - - - - - - - - -

United Kingdom - _ - - - - - -

Total 566 1 032 1436 3 065 2126 940 1 043 969 1589
Working Group estimate _ . _ . . _ - . 1 606 2

Country 1990 1991 1992 1993 1994 1995 1996 1997 1998
Denmark - - - - - - - -
Faroe Islands 1 064 1 293 2 105 4 058 5 163 3 603 6 004 4750 3660
Fiance t 3 1 2 1 28 29 11 8 1
Germany 43 24 71 24 8 1 21 41
Greenland - - - - - - - -
Norway 42 16 25 335 53 142 281 42 1 114 1
UK (Engl, and Wales) - - I 15 - 31 122
UK (Scotland) - - 1 - - 27 12 26 43
United Kingdom - - - - -
Total 1 149 1 333 2 206 4 434 5 225 3 832 6 469 4 870 3825
Working Group estimate 1 2823 1 662 4 2 269 5 - - - - 3826 7

Country 1999 2000 1
Denmark
Faroe Islands 3873 4812
France 13 9
Germany 22 6
Greenland
Norway 87 1 110
UK (Engl, and Wales) 9
UK (Scotland) 66
United Kingdom 151
Total 4057 5092
Working Group estimate 4265 s

1 Provisional data.
2 Includes 17 t taken by France.
3 Includes 133 t taken in Division Ila.
4 Includes 317 t taken in Division Ila (Faroese waters) + France 12 t.
5 Includes 63 t taken in Division Ila (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.S.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 2 893 2 439 1 054 818 636 745 456 595 420
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 2 893 2 440 1 060 835 753 1 017 820 770 518
Working 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 3 343 3 301 3 399
Greenland 40 66 437 288 866 533 1 162 1 129 747 uo
Iceland - - - 19 82 7 - 1 803 148
Norway 8 18 196 511 1 120 1 668 1881 1 897 1 1 253
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 1 075 2212 3 472 4 783 7 218 8 533 5940
Working Group estimate 736 2 875 3 1 176 4 2 249 3 3 125 ° 5 077 ' 7 283 “ 8 558 ^

Country 1999 2000 1
Denmark
Faroe Islands 2 39
Germany 3047 3243
Greenland 200 1,12
Iceland 93
Norway 1541 1404
Russia 138 1 183
UK (Engl, and Wales) 226
UK (Scotland)
United Kingdom 262
Total 5247 5131
Working Group estimate 5376 u 6958 13

1 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 (9 6 1) and UK (17 t) as reported to Greenland.
5 Indicates additional catches taken by Germany (37 t), Norway (238 t) UK (1821) 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 7 2 1 by Germany.
9 Includes additional catch of 25t as reported by Norwegian authorities (1858 t inside 200 EEZ, 6 4 1 outside EEZ).
10 Includes 138 t reported as area unknown.
11 Includes 125 t by Faroe Islands, 2061 by Greenland.
12 Excluding 47321 reported as area unknown.
13 Includes: 1523 t by Norway 1021 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.S Greenland halibut. Nominal catches (tonnes) in Sub-area XII, as officially reported to ICES.

Country 1996 1997 1998 1999 2000
Faroe Islands - 47 - - -

Norway 2 - - - -

Total 2 47 - - -

Table 3.2.S.6 Greenland halibut in Sub-areas V and XIV

Year Landings

tonnes
1968 21872
1969 24237
1970 33823
1971 28973
1972 26473
1973 20463
1974 36280
1975 23494
1976 6045
1977 16578
1978 14349
1979 23616
1980 31252
1981 19239
1982 32441
1983 30891
1984 34024
1985 32075
1986 32984
1987 46622
1988 51118
1989 61396
1990 39326
1991 37950
1992 35423
1993 40817
1994 36958
1995 36300
1996 35825
1997 30267
1998 20360
1999 20784
2000 21477

Average 30416
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Figure 3.2.5.1

2000t

Ic e la n d ic  traw l GLIM in d ex  
Ice la n d ic  sh rim p traw l C PU E  : 
Ic e la n d ic  Fall su rv e y  
E a s t  G re e n la n d  traw l GLIM i 
F a ro e  I s la n d  traw l GLIM Inc

7 3  7 4  7 5  7 6  7 7 7 8  7 9  8 0 8 1  8 2  8 3 8 4  8 5 8 6 8 7 8 8 8 9 9 0 9 1  9 2  9 3 9 4  9 5  9 6 9 7 9 8 9 9 0 0

Various commercial and survey indices of Greenland halibut.
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Figure 3.2.5.2
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Bias-Corrected Time Plot of B-Ratio {#) with Approximate 80% Confidence Interval. 2001 catch 
=30kt and F(2002-2010)=Fpa(=2/3FMSY) Dashed reference line is 1.0.
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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 Sub-Areas V, XII, and XIV, Sebastes marinus 
and S. mentella. 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. 
marinus. The stock structure of S. mentella 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 Irminger 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. mentella are 
complex, and not clearly differentiated. “Oceanic” and 
“pelagic deep-sea” forms of S. mentella 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. marinus. 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. 
mentella 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” forms 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 Sebastes 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.

Pelagic components Shelf components gl
Oceanic 

S. mentella marinus

Deep sea 
S.mentella

Pelagic
Deep-sea
S.mentella

1000
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Historic development of the fishery: Redfish in 
Division Va are mainly caught by trawlers using 
demersal and pelagic trawl. S. marinus is the predominant 
species down to depths of about 500 m, whereas deep-sea 
5. mentella contributes mostly to the catches at greater 
depths. The Icelandic fleet takes the major part of the 
catches, but vessels from Germany and Faroe Islands 
also fish in Division Va. In recent years the Icelandic 
fleet has also caught pelagic S. mentella in the deeper 
parts of Division Va using pelagic trawl.

In Division Vb, redfish are mainly caught by trawlers 
using demersal trawls. Down to about 500 m, S. marinus 
is the most important redfish species, and pair-trawlers 
are the most important fleet. Deeper than about 500 m, 
redfish catches consist almost exclusively of deep-sea S. 
mentella taken mostly by otter-board trawlers larger than 
1 000 HP. The Faroese catches constitute more than 90% 
of the redfish catches in this division. Otter-board 
trawlers from Germany and France occasionally target 
these stocks. The remainder of the total catches is mainly 
by-catch in other 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 with 
redfish catches in Sub-areas V, XII and XIV.

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

In Sub-area XIV both S. marinus and all S. mentella 
stocks are exploited. On the Greenland shelf and slopes, 
S. marinus dominates the trawl catches above 500 m, 
whereas deep-sea S. mentella dominates below 500 m. 
Most of the catches are taken by German freezer trawlers. 
In 1982 a pelagic trawl fishery started exploiting the 
oceanic 5. mentella in the deeper parts of Sub-area XIV. 
Since 1990 the main fleets are from Russia, Norway, 
Iceland and Germany. In recent years, vessels from 
several other countries have joined this fishery, mainly 
outside the EEZs of Iceland and Greenland.

In Sub-areas Va, XH and XIV, a pelagic fishery has 
developed at depths greater than 500 m to target S. 
mentella. In 2000 a substantial proportion of the pelagic 
S. mentella catch was taken below 500 m depth. For the 
first time, there was significant fishing effort extended 
from ICES Division XII into NAFO Sub-area IF in the 
autumn of 2000.

Landings: The total landings from the redfish stock 
complex (i.e. redfish in all sub-areas) are given in Tables 
3.2.6.a.l-5.
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Fahle 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
Germany - - - - - - -
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 19 96 1997 1998 19991 20001
Belgium 96 50 - - - - -
Faroe islands 438 202 521 309 242 280 210
Germany - 46 229 233 - 284 428 513
Iceland2 96,577 95,091 89,474 67,757 73,976 108,830 67,132 84,870
Norway - - - 134 - - 18 50
Total 97,111 95,389 90,224 68,433 74,218 108,994 67,578
WG estimate 99,714 110,861 91,767 72,909 89,519 110,498 1[04,938 88,837
') Provisional.
2) 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 752 819 582 996 909 473 114
Germany2 5,142 3,060 1,595 1,191 441 447 450
Iceland - - 21
Norway 2 5 5 - 21 20 34
Russia 15
UK (E/W/NI) - - - + 3 21
UK (Scotland) 8
United Kingdom
Total 21,156 17,537 15,156 14,844 11,388 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

ooo<N

Denmark - - - - -
Faroe Islands 9,687 8,872 7,978 7,286 7,199 6,484 6191 5,748
France 1 32 90 111 62 98 110 282
Germany2 239 155 91 189 36 - 207 79
Norway 16 34 36 33 1 25 1 391 40 43
Russia 44 3 - - - - -
UK (E/W/NI) 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

K T-, • •__,
10,422 9,173 8,251 7,655 7,397 6,654 6,730 8,899

2) Former 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 - - 1 61 - 22 6
France 480 1,032 1,024 726 684 483 127
Germany 24 - 16 1 6 8 -
Ireland - - - - - - 1
Norway 14 2 1 2 5 + 4
UK (Engl, and Wales) 2 3 75 1 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
France1 268 555 529 489 395 297
Germany 77 87 5 9 1 1
Ireland 1 - 4 10 34
Norway 3 2 1 61 51 31 8 11
Portugal 1
Russia 243 461
UK (E/W/NI) 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
*) Provisional.
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Table 3.2.6.a.4 REDFISH. Nominal catches (tonnes) by countries, 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(E/WNI)
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(E/WNI) 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

*) Provisional.
2) Former USSR until 1991,
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Table 3.2.6.a.5 REDFISH. Nominal catches (tonnes) by countries, in Sub-area XIV 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 - -
Russia2 60,863 68,521 55,254 7,177 3,040 2,665 1,844
UK (Engl, 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
Iceland3 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 1 864 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
k ™ ,

57,269 59,776 43,141 134,594 88,070 55,395 49,407 42,295

2) Former USSR until 1991.
3) Officially reported catches includes Oceanic redfish caught in Sub-division Va.
4) Reported as V/XII/XIV.

114 ICES Cooperative Research Report No. 246



Figure 3.2.6.a.l
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Figure 3.2.6a.2
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Figure 3.2.6.a.3
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Figure 3.2.6.a.4

58

C a tc h -115801. Nat= ALL
. JanTApril gODO .

40“ 32“ 24"

62

60

58'

56
C atch -240101. Nat= ALL

May 200Ó
40" 32" 24“

6262

6060

58‘

C a tc h -13250 t Nat-ALL

June 2000
Catch- 3 5 4 0 1. N at- ALL

July 200Ó 
40"40" 32"32"

64

62

60' 60

58

5656'
: ||g  C atch- 2  5 901 N at- ALL

August 2QÓ0 
40" 24"

62

60

5 . 0 - 1 0

56
C a tc h -4 9 0 1. Nat-ALL

October 2CÛD0
40" 32"

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.

118 ICES Cooperative Research Report No. 246



64

58

56

Ffep, catch 678001. Nation -  D1996
40“ 24“

60

58'

56'

pfep. catch 4 8 3 0 0 1. Nation -  01995
24“32“

64°

62

58

Ffep. catch 568001. Nation -  01 9 9 8
40“ 24“32“

62' m

60'

56

jfep. catch 53200 t. Nation -  01997
40“ 32°

1 9 9 9  ^P- catc0 600001- dation = 0 2000

< 0.2 n
0 . 2 -  2 m
2 . D -  5

5  D -  10

1 0 . 0 - 1 5

15 0 - 2 0

> 2 0
M M »

J m .

40“ 32° 24“

Rep. catch 58800 t. Nation ■ 

24“

Figure 3.2.6.a.5 Fishing areas of the pelagic redfish by year from 1995-2000. Data from Germany (1995-2000), 
Norway (1995-1999) Greenland (1999-2000) and Iceland (1995-2000). The scale given on the 
pictures indicates the catches in tonnes per square nautical mile.

ICES Cooperative Research Report No. 246 119



2 nd Quarter 2000 

H a u l »

xn/b

3rd Quarter2000 

# , Hauls •:

4 rd Quarter 2000

Hauls
XJVb

xn

Figure 3.2.6.a.6 Fishing effort distribution by quarter in the Spanish oceanic redfish fishery in 2000.

120 ICES Cooperative Research Report No. 246



EEZ
xrvb

EEZ

April
lEEZ

EEZ
XlVbGreenland

EEZ

May
le e z

EEZ
XlVb

EEZ

xn
June

.EEZ

EEZ
XlVbGreenland

EEZ

xn
August

.EEZ

EEZ
XlVbGreenland

EEZ

XD
September

EEZ

EEZ
XlVbGreenland

EEZ

XII

July

■EEZ

EEZ

XII

October
iEEZ

EEZ
Greenland

EEZ

xn
November

.EEZ

Figure 3.2.6.a.7 Russian fleet monthly position in the Irminger Sea in 2000.

ICES Cooperative Research Report No. 246 121



 XII, prop males = 61% N= 4945

XlVb, prop males = 46% N= 19241 

- . . .  NAFO 1F NAFO 1F, prop males = 64% N= 401

25.00

20.00

15,00

10.00

5.00

o.oo -I— «̂=1
25 504530 35 40

Length in cm

Figure 3.2.6.a.8 Length distribution of the Spanish oceanic redfish fishery in ICES Div. XII, XIV+Va and in 
NAFO Div, IF  in 2000. The proportion of males is also given.
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o
1985-2000 Survey Catches of S. mentella >= 17cm (numbers/aSh)

Figure 3.2.6.a.9 Distribution of 1985-2000 survey catches of S. marinus >17cm, S. mentella >17cm and 
unspecified juveniles redfish in numbers/0.5h around Greenland ánd 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 
outside safe biological limits. According to survey 
information, the stock in Division Va has fluctuated 
between Upa and Ulim since 1990 (Figure 3.2.6.b.l). In 
Sub-area XIV 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.b.4). Research surveys indicate 
that the 1990/91 year class is the only year class likely 
to recruit as average or strong in the near future, but its 
size is uncertain.

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

Precautionary Approach reference points (unchanged since 1999):

ICES considers that: ICES proposes that:

Uiim = 20% of highest observed survey index. Upa be set at 60% of highest observed survey index.

Technical basis:
The basis for the calculation of the Upa is a survey index series starting in 1985 (Figure 3.2.6.b.l). Since 1990 the 
average U has been around half of U,IKi,. This has not resulted in any strong year classes compared to higher U’s. A 
precautionary Upa is therefore proposed at Umax*0.6, corresponding to the U’s associated with the most recent strong 
year 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 flshable stock of S. marinus in 
Sub-area XIV is depleted, ICES advises that there 
be no direct fishery for S. m arinus 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 1990/1991 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 flshable stock of 5. marinus is depleted.

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

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 XIV, and from the Faroes 
groundfish survey in Division Vb are used as indicators 
of the stock size in the respective areas.

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):
Year. ICES

Advke
Predicted catch S. marinus 

Convsp lo advice A<’FM catch
Combined

1987 No increase in F 83 77 115
1988 No increase in F 84 90 121
1989 TAC1 1171 57 111
1990 TAC1 1161 67 111
1991 Precautionary TAC 77(1171) 56 124
1992 Precautionary TAC 76(1161) 56 119
1993 Precautionary TAC1 1201 50 124
1994 Precautionary TAC, if required 1001 43 127
1995 TAC 901 45 101
1996 TAC for Va (28); precautionary TAC for Vb and XIV 322 37 79
1997 Effort 75% of 1995 value 322 40 83
1998 Effort reduced in steps of 25% from the 1995 level 37.22 39 77
1999 Effort not increased compared to 1997 352 42 77
2000 Catch not increased compared to 1998 352 44 80
2001 Effort not increased compared to 1999 332,3
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 XIV.

Sebastes marinus in Sub-areas V, VI, XII and XIV

Landings
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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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Figure 3.2.6.b.l.

Figure 3.2.6.b.2

350

300

250

200
X
o  150 c

1 0 0

Upa

UÎÏÏTT

LO
00
05

Ncoo>
N-
05
05

05
05
05

O)
00

00
05
05

LO
0505

i—
Oo05

05
CM

Year

Index on flshable stock of S. marinus from Icelandic groundfish survey and 95% confidence 
intervals. The index is based on all strata at depths from 0-400 m.

S. marinus in Vb 
CPUE from pairirawiers > 1000 HP

100

80 -

I  60 *

-C
g  4 0  -

20  -

1 9 8 0 1 9 8 5 1 9 9 0 1995 2000 2 0 0 5

S. marinus. Faroese CPUE.

ICES Cooperative Research Report No. 246 127



Figure 3.2.6.b.3
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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 lJpa.

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 restrictions 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 Upa.

Precautionary Approach reference points:
ICES considers that: ICES proposes that:

The maximum index in the CPUE series from the 
Icelandic commercial bottom trawl fishery set as Umai.

Upa=Umax/2. 
Uiim=UmaI/ 5 .

Technical basis:
The basis for the calculation of the Upa is a CPUE data series from the commercial fishery in Division Va starting in 
1 9 8 5  (Figure 3 .2 .6 .C .1 ) ._______________________________________________________________________________________________________________________________________

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 fishabie stock of S. m entella  
in Sub-area XIV is depleted ICES advises that there 
should be no direct fishery for S. m entella  in that 
Sub-area.

Relevant factors to be considered in management:
The German surveys in East Greenland cover nursery 
grounds for 5. 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 
Irminger Sea and the shelf stock in Divisions Va and 
Vb. The possible strong cohorts observed in the survey 
could enter the fishabie 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 Upa to 
being slightly above Upa. The advice given for 2001 
(22 000 t) was for Division Va, but the advice for 2002 
(36 0 0 0 1) is for the entire stock.

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 German groundfish survey in Sub-area XIV (1982— 
2000).

Source of information: Report of the North-Western 
Working Group, April/May 2001 (ICES CM 
2001/ACFM:20).
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Catch data (Table 3.2.6.C.1):
'(ear ICES Predh. led catch 

coi respi mthtig 
lotiiiMte

Deep-sea 
St mentella 

ACFM catch

Combined
ACFM
catch1

1987 Precautionary TAC 41-58 38 115
1988 Precautionary TAC 41-58 31 121
1989 TAC1 1171 54 111
1990 TAC1 1161 44 111
1991 Precautionary TAC (40) 1171 68 124
1992 Precautionary TAC (40) 1161 63 119
1993 Precautionary TAC1 1201 74 124
1994 Precautionary TAC, if required lOO1 84 127
1995 TAC 901 56 101
1996 Precautionary TAC (45 in Va; 23 in VI and XIV) 682 42 79
1997 Effort 75% of 95-value 392 43 83
1998 Fishing mortality be further reduced towards the 86- 

90 levels
38 77

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

35 77

2000
2001
2002

Fishing effort be further reduced by 25%
Fishing effort be reduced by 25% from 1998 level 
Status quo fishing effort

223
364

37 80

Weights in '000 t. 1 Deep-sea S. mentella and S. marinus combined. 2Deep-sea S. mentella only. 3In Va only.4 For 
entire Sub-area V.

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

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

Year V a V b V I X II X IV Total
1978 3 ,9 0 2 7 ,7 6 7 18 0 5 ,403 17 ,090
1979 7 ,6 9 4 7 ,869 819 0 5,131 2 1 ,5 1 3
1980 10 ,197 5 ,119 1,109 0 10 ,406 26,831
1981 19 ,689 4 ,6 0 7 1,008 0 19,391 4 4 ,6 9 5
1982 18 ,492 7 ,631 6 2 6 0 12 ,140 3 8 ,8 8 9
1983 37 ,1 1 5 5 ,9 9 0 396 0 15,207 5 8 ,7 0 8
1984 24 ,4 9 3 7 ,7 0 4 609 0 9 ,1 2 6 4 1 ,9 3 2
1985 2 4 ,7 6 8 10 ,560 247 0 9 ,3 7 6 44 ,951
1986 18 ,898 15,176 2 4 2 0 12 ,138 4 6 ,4 5 4
1987 19,293 11,395 4 7 8 0 6 ,407 37 ,5 7 3
1988 14 ,2 9 0 10,488 5 9 0 0 6,065 31 ,433
1989 4 0 ,2 6 9 10,928 4 2 4 0 2 ,2 8 4 53 ,9 0 5
1990 28 ,4 2 9 9 ,3 3 0 348 0 6 ,0 9 7 4 4 ,2 0 4
1991 47 ,6 5 1 12,897 273 0 7 ,057 6 7 ,8 7 9
1992 4 3 ,4 1 4 12,533 134 0 7 ,0 2 2 63 ,1 0 3
1993 51 ,221 7,801 346 0 14,828 7 4 ,1 9 6
1994 5 6 ,7 2 0 6 ,899 6 4 2 0 19,305 8 3 ,5 6 6
1995 4 8 ,7 0 8 5 ,6 7 0 540 0 819 5 5 ,7 3 7
1996 34,741 5 ,3 3 7 1,048 0 7 3 0 4 1 ,8 5 6
1997 3 7 ,8 7 6 4 ,5 5 8 4 1 8 0 199 4 3 ,0 5 0
1998 33 ,1 2 5 4 ,0 8 9 2 98 3 1,376 3 8 ,8 9 0
1999 2 8 ,5 9 0 5 ,2 9 4 2 43 0 865 3 4 ,9 9 2
2 0 0 0 3 0 ,6 9 6 4,893 885 0 9 9 4 3 7 ,4 6 8
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3.2.6.d Pelagic fishery for Sebastes mentella in the Irminger Sea

T h e stock structure o f  d eep -sea  redfish  S. mentella in 
Sub-area X II, D iv ision  V a  an d  Sub-area X IV  and  
N A F O  D iv. IF  rem ains gen era lly  uncertain. There is  a 
difference in the depth distribution o f  the tw o p elag ic  
redfish  types, n am ely  the ‘ocean ic  S. m entella \  m a in ly  
ab ove 5 0 0  m eters, and the ‘p e la g ic  deep -sea  S. 
m entella1, m ain ly  below .

State of stock/exploitation: T h e stock  appears to  be at 
or b elow  50%  o f  the b iom ass in  th e early th e 1980s, 
w h ich  w as estim ated to be around 3 m illion  tons, 
although  stock indicators are uncertain. T h e 1999  
survey indicated  a con tin ued  reduction in the stock  
abundance and b iom ass above 5 0 0  m , w ith a major 
portion  o f  the stock found  in  the N A F O  D iv . IF  for the 
first tim e. T he survey estim ated  an additional biom ass 
in d ex  o f  around 5 0 0  0 0 0  t b elow  5 0 0  m .

A  n egative  trend is seen in  th e C PU E  shallow er than 
5 0 0  m . A  recruitm ent p u lse  to th e fish able stock was 
observed in 1999, both b elow  and above 5 0 0  m . T he  
recen t catches m igh t be above the 5 % exp loitation  rate 
con sidered  sustainable.

Management objectives: T here is n o  exp lic it
m an agem en t objective for this stock. H ow ever, for any  
m an agem en t objective to  m eet precautionary criteria, U  
(in d ex  for traw l-acoustic surveys) should  be greater 
than the proposed  Upa.

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 
that 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 biomasses 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:
T h e  m ost recent survey inform ation  is  derived  from
1999 . T h e n ex t international hydroacoustic survey is 
p lan n ed  for June/July 2001 .

Special requests:

N E A F C  has requested ICES as follow s:

* T here are uncertainties about the stock  structure 
o f  p e la g ic  redfish in the Irm inger Sea. G en etic  
studies su ggest that Sebastes mentella in this area, 
lik e  m any other sp ecies o f  Sebastes, has a 
com p lex  stock structure. H ow ever, th e num ber o f  
separable units, an d  the d egree o f  exch an ge

am on g them , both gen etica lly  and in term s o f  
their population  dynam ics, is largely  unknow n. 
M oreover, their relative productivities are a lso  
unknow n, but m ay not b e  equal. In ligh t o f  these  
sou rces o f  uncertainty and the risk  o f  loca l 
d ep letion s o f  populations, w hich  w ould  recover  
very slow ly , i f  at all, m an agem en t should  
em p h asize distributing effort w idely , and  
m on itorin g  loca l units for ev id en ce o f  depletion. 
A ssocia ted  risks in  overexploitation  o f  the  
different stock com ponents m anaged  under a  
com m on T A C  cannot be quantified.

•  S in ce  1998 a) the fisheries in th e northeastern  
area in  the first h a lf  o f  the year occurred a t depths 
greater than 5 0 0  m  and catching larger fish , and  
b) th e fish eries in th e southw estern area in th e  
second  h a lf  o f  the year occurred m ain ly  at depths  
sh allow er than 5 0 0  m  catch ing sm aller fish .

Relevant factors to be considered In management:
T h e ad vised  catch o f  85  0 0 0  t is  75%  o f  the 1 9 9 7 -9 9  
average, a period  w hen catches w ere unsustainable.

T h e estim ated  b iom ass in  the 1999 acou stic survey w as  
b etw een 10  an d  20%  o f  that estim ated  in the early  
1990s. H ow ever, the 1999 acoustic survey estim ate is  
con sidered  an underestim ate due to s ign ifican t ch an ges  
in horizonta l and vertical stock distribution patterns.

C han ges in  fishery patterns in recent years form ing 2  
alm ost d istin ct fish in g  grounds in term s o f  geograph ic  
distribution and traw ling depth, and unknow n stock  
structure p rovide further cau se for concern. In 2 0 0 0 ,  
substantial catches w ere taken for the first tim e from  
the p e la g ic  S. mentella aggregations d iscovered  
recently  in N A F O  D iv . IF . There are, as o f  yet, n o  
ind ication s that the p e la g ic  S. mentella in N A F O  D iv. 
IF  are d istin ct from the stock(s) or com ponents in  the  
adjacent Irm inger Sea, so  these catches m ay represent 
an in crease in exp loitation  o f  the stock that has  
supported the fishery in the Irm inger Sea.

T here m ay  be a relationsh ip  betw een the dem ersal 
d eep -sea  S. mentella on the continental sh elves o f  the  
Faroe Islands, Iceland, G reenland and the p e la g ic  S. 
mentella com ponents in th e Irm inger Sea and this 
sh ou ld  be kept in m in d  in  the m an agem en t o f  these  
com ponents.

M an agem en t action  sh ould  be taken to prevent a  
disproportional h igh  exp loitation  rate o f  any on e  
com ponent.

S in ce  th is is  a relatively  n ew  fishery on a  lon g-lived , 
slow -grow in g  species, ICES notes that m onitoring o f  
the stock is  essentia l in order to keep  track o f  b iom ass
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ch anges as they occur. S im ilarly, it is  im portant to 
gather the inform ation need ed  to evaluate the  
productivity o f  the stock. T his inc lud es inform ation on  
recruitm ent, nursery areas, stock  identification  and  
biom ass estim ation.

N ursery areas for both o f  the p e la g ic  stock  com ponents  
are lik e ly  to be found at the continental s lop e  o ff  E ast  
G reenland. T h e  ju ven ile  redfish in  these areas should, 
therefore, be protected and  appropriate m easures to  
reduce the by-catches in the shrim p fish ery  need  to  be  
taken.

E la b o r a tio n  an d  sp ec ia l com m en t: T h e  p elag ic  
fish ery  in  th e Irm inger Sea is conducted  o n ly  on the  
m ature part (approxim ately 95%  m ature) o f  th e stock. 
T he fish ery  started in  1982. A fter d ecreasing from  
1 9 8 8 -1 9 9 1 , land in gs increased. T h e  d ecrease was 
m ostly  d ue to a  reduction in  R ussian  effort. T he  
in crease in th e catches from  1 9 9 1 -1 9 9 6  is a  direct 
con seq u en ce o f  increased  fish in g  effort d ue to n ew  
flee ts  entering th e fishery. H owever, the catches have

been sign ifican tly  low er during the la st 4  years; at the 
sam e tim e the fish ery  h as expanded  into deeper water 
and the season h as expanded  from  M arch to Decem ber.

N ew  survey inform ation  w ill b e  availab le after the  
June/July 2001  survey h as been carried out.

G iven the tech nical, seasonal, geographical and depth  
ch an ges o f  th e fish in g  activ ities, the relevan ce o f  the  
estim ated  reduction in  C PU E  as indicator o f  stock  
abundance rem ain s d ifficu lt to assess both above and  
b elow  5 0 0  m .

D ata on m aturity at len gth , and at w eigh t and som e  
age-reading exp erim en ts w ere available from  both the 
survey and from  th e fishery. C PU E  series are available  
for som e fleets (F igures 3 .2 ,6 .d . l - 2 ) ,

S ou rce  o f  in fo rm a tio n : Report o f  the N orth-W estern  
W orking G roup, A p ril/M ay 2001 (ICES CM  
2 001 /A C F M :20).
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Catch data for oceanic and pelagic deep-sea S. mentella combined (Tables 3.2.6.d.l-2):
V eal ICES Pn-dictod catch A greed Á C B 4

A dvice tiirresp . to a d v ice IA C C atch
1987 N o  assessm ent - 91
1988 N o  assessm ent - 91
1989 TA C 9 0 -1 0 0 39
1990 TA C 9 0 -1 0 0 32
1991 TA C 66 2 7
1992 Preference for n o  m ajor expansion  o f  th e fish ery - 6 6
1993 TA C 50 116
1994 TA C 100 149
1995 TA C 100 176
1996 N o  sp ecific  advice - 1 5 3 1 180
1997 N o  sp ecific  advice - 1 5 3 -1 5 8 1 1232
1998 T A C  not over recent (1 9 9 3 -1 9 9 6 ) lev e ls  o f  

150 0 0 0  t
1 5 3 1 1172

1999 T A C  to be reduced from  recent (1 9 9 3 -1 9 9 6 )
lev els  o f  150 0 0 0  t 1 5 3 ’ n o 2

2 0 0 0 T A C  set low er than recent (1 9 9 7 -1 9 9 8 ) catches  
o f  120  0 0 0  t

85 120 127

2001 T A C  less  than 75%  o f  catch 1 9 9 7-1999 85 95
2 0 0 2 T A C  less  than 75%  o f  catch 1 9 9 7-1999 85

'Set by N E A F C . P re lim in a ry . (W eigh ts in '000 t).

P elag ic  fishery for Sebastes m en tella  in the Irm inger S ea

L andings
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T a b le  3 .2 .6 .d .1 R esu lts o f  d iv id in g  the Icelandic p ela g ic  redfish  catch accord ing to th e Ice land ic sam p les from
the fishery.

Year Total catch Catch ocean ic Catch deep -sea N ot classified % ocean ic
1995 34631 2 4 9 7 6 9521 134 12%
1996 62 9 0 3 28361 32737 1805 46%
1997 4 1 2 7 2 15001 26271 0 36%
1998 5 2 2 8 4 5505 4 6 7 8 0 4 4 6 10%
1999 4 3 9 2 4 6765 37159 0 15%
2000 4 5 2 3 2 2 2 6 2 4 2 9 7 0 0 5%

T a b le  3 .2 .6 .d .2 P elag ic  S. mentella. L andings (in  tonnes) by area as used by th e W orking Group. D u e to the lack  
o f  area reportings for som e countries, th e exact share in D iv isio n s X II and X IV  is  approxim ate in 
latest years. T h e T able inc lud es catches in N A F O  D iv. IF .

Year V a V b VI X II X IV N A F O  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 ,7 8 3 20 ,7 9 8 60,581
1983 0 0 0 6 0 ,0 7 9 155 60 ,2 3 4
1984 0 0 0 60 ,6 4 3 4 ,1 8 9 64 ,8 3 2
1985 0 0 0 17 ,300 54,371 71,671
1986 0 0 0 24 ,131 80 ,9 7 6 105,107
1987 0 0 0 2 ,9 4 8 88,221 91 ,1 6 9
1988 0 0 0 9 ,7 7 2 81 ,6 4 7 91 ,4 1 9
1989 0 0 0 17,233 21,551 3 8 ,7 8 4
1990 0 0 0 7 ,0 3 9 2 4 ,4 7 7 385 31,901
1991 0 0 0 10,061 17,089 4 5 8 27 ,608
1992 1,968 0 0 2 3 ,2 4 9 4 0 ,7 4 5 6 5 ,9 6 2
1993 2 ,603 0 0 7 2 ,5 2 9 4 0 ,7 0 3 115,835
1994 15,472 0 0 9 4 ,1 8 9 39 ,028 148,689
1995 1,543 0 0 132 ,0 3 9 4 2 ,2 6 0 175 ,842
1996 4 ,7 4 4 0 0 4 2 ,6 0 3 132,975 180 ,322
1997 15,301 0 0 19 ,822 8 7 ,8 1 2 122,935
1998 4 0 ,6 1 2 0 0 2 2 ,4 4 6 5 3 ,9 1 0 116 ,968
1999 36 ,5 2 4 0 0 24 ,0 8 5 48 ,521 5 3 4 109,665

2 0 0 0 1 4 4 ,6 7 7 0 0 2 0 ,1 7 2 51,451 10 ,944 127 ,244
') Provisional data
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Figure 3.2.6.d.l

Figure 3.2.6.d.2
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3.2.7 Icelandic summer-spawning herring (Division Va)

State of stock/exploitation: T he Stock is con sidered  to 
be in sid e  safe b io logica l lim its. T he spaw ning stock  
b iom ass (S S B ) in  2 0 0 0  is  estim ated  at its  observed  
m a x im um (6 2 7  0 0 0 1). T he current fish in g  m orta lity  o f
0 .1 8  is w ell b elow  the F„a,

Management objectives: T h e practice h as been to 
m an age th is stock at F=F0.i for m ore than 2 0  years. 
T his fish in g  m ortality  is  equal to Fpa. However, no  
form al m anagem en t strategy h as been adopted.

Precautionary Approach reference points (proposed by ICES in 1999):
ICES considers that: ICES proposed in 1998 that:

Blim is  200 000 t Bpa be set at 300 000 t

Fun, n ot defined Fpa b e set at 0.22

Technical basis:
Biim: SSB  w ith a h igh  probability o f  im paired  
recruitm ent

B pa: B pa =  Bum e LS4S 0 a  =  0 .25

Fitoi: ■ F pa: Fpa =  F 0.i= 0 .2 2  (based on a  w eigh ted  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.

Relevant factors to be considered in management:
Iceland ic T A C s apply to 1 Septem ber to 31 A ugust. 
T h e T A C  for th e quota year 2 0 0 1 /2 0 0 2  corresponding  
to th e recom m endation  is 125 0 0 0  t. T he 1992, 1993  
and  1995 year classes are estim ated  to b e b elow

average, but the 1 9 9 4  and  1996  -  1999  year c lasses are 
all estim ated to  be above average. In 2 0 0 1 /2 0 0 2  it  is  
expected  that the 1996  year c la ss  w ill h ave the largest 
contribution to the catch in num bers.

Comparison with previous assessment and advice: 
T here has been a  general trend to  overestim ate SSB  and  
underestim ate F.

Catch forecast for 2002:
B asis: F (2 0 0 1 ) =  F0.¡ =  0 .22; L andings (20 0 1 ) =  125; S S B (2 0 0 2 ) =  725 .

F (2 0 0 2 ) Basis Catch
(2002)

L and ings
(20 0 2 )

SSB  (2003) M edium  term effect o f  fish in g  at g iven  level 
(calculated  in 1995)

0 .18 F 2000 113 113 8 20 S ustainable fishery
0 .2 2 Fo.l=Fpa 139 139 795
0 .2 5 1 4*Fi, , ■1 153 ■: 7 8 0  ;

W eigh ts in  '000  t.
Shaded  scenarios considered inconsistent w ith  the precautionary approach. For 2001  the fish in g  m ortality F0.i =  0 .2 2  
is  assum ed.

Medium- and long-term projections: M edium -term  
forecasts in 1995 show ed  that there w as a low  
probability that the current harvest strategy w ill reduce  
th e  stock  to  b elow  Bpa,

Elaboration and special comment: T h e catches o f  
Ice lan d ic  sum m er-spaw ning herring increased  rapidly  
in  th e  early  1 9 60s due to the d evelopm ent o f  th e purse  
se in e  fish ery  o ff  the south coast o f  Iceland. T his  
resu lted  in a  rapidly increasing exp lo itation  rate until 
th e  stock co llap sed  in the late 1960s. A  fish in g  ban was 
enforced  during 1 9 7 2 -1 9 7 5 . Thereafter th e  catches  
h a v e  increased  gradually  to over 100  0 0 0  t. P reviously

the fleet con sisted  o f  m u lti-purpose vesse ls , m ostly  
b elow  300  GRT, operating purse se in es and drift nets. 
In recent years, larger v esse ls  (up to 1500  G R T ) have  
entered the fishery. T h e se  are com bination  purse 
seiners and p e la g ic  traw lers operating in both the 
herring and capelin  fish eries. In th e past four seasons a 
considerable proportion o f  the catch has been taken  
w ith p elag ic  trawls.

Source of information: Report o f  the Northern P elagic  
and B lu e  W h itin g  F ish eries W orking Group, A pril 
2001  (IC E S C M  2000 /A C F M : 17).
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Catch data (Tables 3.2.7.1-2):
Yea) IC E S TYtdn. ted catch A greed A Ç FM

corresp . to a d u c e TAC . catch  .
1984 50 - 50.3
1985 50 - 49.4
1986 65 - 65.5
1987 Fo., 70 72.9 75.4
1988 Fo., -100 90 92.8
1989 Fo., 95 90 97.3

1990/19912 Status quo F 90 100 101.6
1991/19922 Fo.i 79 110 98.5
1992/19932 Fo., 86 110 106.7
1993/19942 N o  gain in  y ield  by Fishing h igh er  than F0.i 1101 110 101.5
1 9 9 4 /1 9 9 5 2 N o  gain  in yield  by fish in g  h igh er than F0.i 831 130 132
1 9 9 5 /1 9 9 6 2 N o  gain in y ield  by fish in g  h igh er than F 0.i 1201 110 125
1 9 9 6 /1 9 9 7 2 N o  gain in  y ield  by fish in g  h igh er than F0.i 971 110 95.9
1997 /1 9 9 8  N o  gain in y ield  by fish in g  h igh er than F 0.i 90! 100 64.7
1998/1999 N o  gain  in y ield  by fish ing  h igh er  than Fo,, 901 90 87.0
1 9 9 9 /2 0 0 0  Current F  is sustainable 1001 100 92.9
2 0 0 0 /2 0 0 1  Current F  is sustainable n o 1 110 100.3
2 0 0 1 /2 0 0 2  Current F  is sustainable 125'

1 Catch át Fo i.
2 Season  starting in  October o f  first year. 
W eigh ts in  ‘0 0 0  t.
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Icelandic summer-spawning herring (Division Va)
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Table 3.2.7.1 Icelandic summer spawners. Landings, catches and recommended TACs in thousand tonnes.

Year L andings C atches R ecom m ended  T A C s
1984 50.3 50.3 5 0 .0
1985 49.1 49 .1 5 0 .0
1986 65 .5 65.5 6 5 .0
1987 7 3 .0 7 3 .0 7 0 .0
1988 9 2 .8 92 .8 100 .0
1989 97.3 101 .0 9 0 .0
1990/1991 101 .6 105.1 9 0 .0
1 9 9 1 /1 9 9 2 98 .5 109.5 7 9 ,0
1992 /1993 106.7 108.5 8 6 .0
1993 /1994 101.5 102.7 9 0 .0
1994 /1995 132.0 134.0 120.0
1995 /1 9 9 6 125 .0 125.9 110.0
1996 /1997 95.9 9 5 .9 100.0
1997 /1998 64.7 6 4 .7 100.0
1998 /1999 8 7 .0 8 7 .0 9 0 .0
1 9 9 9 /2000 92 .9 92 .9 100 .0
2000 /2001 100.3 100.3 110.0

♦Prelim inary
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Table 3.2.7.2 Icelandic summer-spawning herring (Division Va).

Y ear R ecruitm ent 
A g e  1 

thousands

SSB

tonnes

L and ings

tonnes

M ean F  
A ges 4 -1 4

1981 88 0 3 0 7 186451 3 9 5 4 4 0.25
1982 2 3 7 9 6 2 193274 5 6 5 2 8 0.37
1983 21 9 2 7 3 2 1 9 9 8 3 5 8 8 6 7 0 .2 2
1984 4 8 8 8 8 4 233061 5 0 3 0 4 0 .2 6
1985 1 2 2 1 0 3 0 2 5 0 4 8 3 4 9 3 6 8 0.23
1986 6 2 7 1 1 7 262045 6 5 5 0 0 0 .3 6
1987 33 3 0 6 7 3 6 6 5 9 7 7 5 4 3 9 0 .38
1988 4 8 1 6 8 9 4 2 3 8 6 8 9 2 8 2 8 0 .30
1989 4 3 2 4 2 3 3 89088 101000 0 .3 2
1990 883851 3 46831 105097 0 .3 7
1991 115 1 2 9 7 2 9 9 6 3 2 109489 0.41
1992 6 9 6 5 8 3 3 45083 108504 0.35
1993 85 2 6 5 2 4 5 0 5 9 2 102741 0 .25
1994 3 1 1 5 0 7 4 5 3 2 6 7 134003 0 .33
1995 2 8 0 1 7 9 4 3 2 1 3 9 125851 0 .34
1996 141 0 8 0 2 338555 9 5 8 8 2 0 .34
1997 5 1 9 2 3 6 324143 64395 0 .23
1998 1590601 42 9 1 6 3 8 6 9 9 9 0 .27
1999 8 6 1 7 7 7 4 4 7 9 8 0 9 2 8 9 6 0 .2 2
2 0 0 0 7 6 4 3 4 9 62 7 1 6 7 100332 0 .1 8
2001 1508 0 0 0 69 6 8 3 8 0 .2 2

A verage 7 5 0 1 2 3 36 7 4 4 0 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 Ila west of 5°W)

State of stock/exploitation: T he stock is  considered  to 
b e in sid e  safe b io log ica l lim its. SSB is  h ig h ly  variable  
due to  d ependency on o n ly  2  a g e  groups.

Management objectives: T he fish ery  is  m anaged  
according to a  tw o-part harvest control ru le w hich  
a llow s for a  m in im um  spaw ning stock b iom ass o f  
4 0 0  0 0 0 1 by th e  end  o f  the fish in g  season. ICES  
considers that the two-part harvest control ru le is in 
accordance w ith  the precautionary approach.

Advice on management: In order to ensure a 
spawning stock biomass of 400 0001 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 700 000 t. 
This is two thirds of the total catch of 1 050 0 001 
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 summer/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
recen t years, large capelin  h ave dom inated  th e catches  
in  July and  th e first h a lf o f  A ugust. From th e second  
h a lf  o f  A ugust, th e average w eigh t in the catches has 
d eclined  drastically  due to th e presence o f  ju ven ile  fish  
and not increased  again  u ntil la te autum n.

T he spaw nin g stock  fe ll b elow  the m in im um  safe leve l 
o f  4 0 0  0 0 0  t in th e 1 9 8 9 /9 0  and 1990/91  seasons. T he  
stock recovered qu ick ly  due to good  recruitm ent and  
appears to b e  fa irly  strong at present.

Catch forecast: T he basis for the forecast is acoustic  
surveys and a  regression-based  prediction m odel. T he  
m od el g iv es a  pred ictive figu re for the m aturing 2 -  
group capelin  o f  78 .1  b illion . For the m aturing 3 year 
o ld s the pred ictive va lu e is  16.9  b illion  individuals. 
From  th ese predictions a  catch o f  1 0 5 0  0 0 0 1 for the  
2 0 0 1 /2 0 0 2  season is  expected  to lea v e  4 0 0  0 0 0 1 for 
spaw ning.

Elaboration and special comment: T h e  fishery is  
m ain ly  an industrial fish ery  based  on m aturing capelin ,
i.e ., the 2 - and 3-group in th e autum n, w h ich  spawn at 
ages 3 and 4  in M arch o f  th e fo llo w in g  year. A fter  
being lo w  in the 1989 /9 0  and 1990/91  seasons, catches 
h ave increased  and  h ave in  recen t years been m ore than 
1 m illion  t. A  record catch o f  1 571 0 0 0  t w as taken  
during th e 199 6 /9 7  fish in g  season.

Prelim inary T A C  com putations are based  on a m ethod  
w hich  in vo lves the use o f  1-group (N¿) in d ices from  the 
O ctober-N ovem ber survey for pred icting  the m ature 2- 
group (N2 mai) in the fo llow in g  year. T h e total 2-group  
(N2!oi) abundance from  the sa m e survey and the  
relationsh ip  betw een m aturation ratios and  year class  
abundance are used for predicting num bers o f  capelin  
in  the 3-group (A , mal).

S in ce  1989, the w eigh t a t a g e  sh ow s a sign ificant  
n egative correlation with th e adult stock  in num ber. A  
regression-based  p red ictive m od el using data from  the  
period 1 9 8 9 -1 9 9 7  results in  pred icted  m ean w eigh ts o f
16.1 and 2 2 .4  g for a g e  groups 2  and 3 respectively.

T he stock size  is  a ssessed  using acou stic  survey data.

Source of information: Report o f  th e Northern P elagic  
and B lue W hiting F isheries W ork ing Group, A pril 
2001  (IC E S C M  2001 /A C F M :17),
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Catch data (Tables 3.2.8.1-2):
Y ear ICES. P redicted caM C  

cuti esp  to  .til vree
A greed 2  

TA C
a C e m
C atch’"

1986 T A C 1,100 1,290 1,333
1987 T A C 1 500 1,115 1,116
1988 T A C 1 900 1,065 1 ,036
1989 T A C 1 900 * 808
1990 T A C 1 6 0 0 250 314
1991 N o  fish ery  p en d in g  survey resu lts1 0 740 677
1992 Precautionary T A C 1 5 0 0 9 0 0 788
1993 T A C 1 900 1,250 1,179
1994 A p p ly  the h arvest control rule 950 8 50 842
1995 A p p ly  th e h arvest control ru le 800 1,390 930
1996 A p p ly  the h arvest control rule 1 ,100 1,600 1,571
1997 A p p ly  the h arvest control rule 850 1,265 1,245
1998 A p p ly  the harvest control ru le 950 1,200 1,100
1999 A p p ly  the harvest control ru le 866 1,000 934
2 0 0 0 A p p ly  the harvest control ru le 650 1,090 1052
2001 A pply the harvest control ru le 700
2 0 0 2 A pply th e h arvest control rule

'•’T A C  ad vised  for Ju ly-D ecem b er part o f  the season. 2)FinaI T A C  recom m ended  by national scien tists for w h ole  
season, 3)July~M arch o f  fo llo w in g  year. (W eights in ‘0 0 0  t).
*A1I surveys o f  fish able stock  abundance during the 1 9 8 9 /1 9 9 0  season w ere unsuccessfu l.

C ap elin , Iceland-E ast G reenland-Jan M ayen A rea (V  X IV  Ila  w est 5°W )

Landings

2000 -,

§  1500- 
£
’S 1 0 0 0 -o>c
c 500 - n

n n n fl
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T a b le  3 .2 .8 .1  T h e  international capelin  catch 1 9 6 4 -2 0 0 1  (thousand tonnes). Iceland-E ast G reenland-Jan  
M ayen A rea (V , X IV , Ila  w est 5°W ).

Year
W inter season Sum m er an d  autumn season

TotalIce­
land

N or­
w ay

Far­
oes

Green
-land

Season
total

lee
land

N or­
w ay

Far­
oes

Green
-land E U

Season
total

1964 8.6 - - 8.6 - - - - - 8.6
1965 4 9 .7 - - 4 9 .7 - - - - - 4 9 .7
1966 124.5 - - 124.5 - - - - - 124.5
1967 9 7 .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 4 4 0 .9 - - 44 0 .9 - - - - - 4 4 0 .9
1974 4 6 1 .9 - - 4 6 1 .9 - - - - - 4 6 1 .9
1975 457 .1 - - 457 .1 3.1 - - - 3.1 4 6 0 .2
1976 338 .7 - - 338.7 114 .4 - - - 114 .4 453.1
1977 54 9 .2 - 24.3 573 .5 2 5 9 .7 - - - 2 5 9 .7 8 3 3 .2
1978 4 6 8 .4 - 3 6 .2 5 0 4 .6 4 9 7 .5 154.1 3 .4 - 6 5 5 .0 1 ,159 .6
1979 521 .7 - 18 .2 539 .9 4 4 2 .0 124 .0 2 2 .0 - 5 8 8 .0 1 ,127 .9
1980 392.1 - - 392.1 3 6 7 .4 118.7 2 4 .2 17.3 5 2 7 .6 919 .7
1981 156 .0 - - 156.0 4 8 4 .6 9 1 .4 16.2 20 .8 6 1 3 .0 7 6 9 .0
1982 13 .2 - - 13.2 - - - - - 13.2
1983 - - - - 133 .4 - - - 133 .4 133.4
1984 4 3 9 .6 - - 4 3 9 .6 4 2 5 .2 104 .6 10.2 8.5 5 4 8 .5 988.1
1985 348 .5 - - 348.5 6 4 4 .8 193.0 65 .9 16.0 9 1 9 .7 1 ,268 .2
1986 341 .8 5 0 .0 - 391 .8 552 .5 149.7 65 .4 5 .3 7 7 2 .9 1 ,164 .7
1987 5 0 0 .6 59 .9 - 560 .5 311 .3 82.1 65 .2 - 4 5 8 .6 1,019.1
1988 6 0 0 .6 5 6 .6 - 6 5 7 .2 3 1 1 .4 11.5 4 8 .5 3 7 1 .4 1 ,0 2 8 .6
1989 609.1 5 6 .0 - 665 .1 5 3 .9 5 2 .7 14.4 - 121 .0 786,1
1990 61 2 .0 62 .5 12.3 686 ,8 83 .7 21 .9 5 .6 - 111 .2 7 9 8 .0
1991 2 0 2 .4 - - 20 2 .4 5 6 .0 - - - 5 6 .0 2 5 8 .4
1992 573 .5 4 7 .6 - 621.1 2 1 3 .4 6 5 .3 18.9 0.5 298 .1 9 1 9 .2
1993 489 .1 - - 0 .5 4 8 9 .6 4 5 0 .0 127.5 23 .9 10.2 6 1 1 .6 1 ,101 .2
1994 550.3 15.0 - 1.8 567.1 2 1 0 .7 9 9 .0 12.3 2.1 324.1 891 .2
1995 5 3 9 .4 - - 0 .4 539 .8 175.5 2 8 .0 - 2 .2 2 0 5 .7 745.5
1996 70 7 .9 - 10.0 5 .7 7 2 3 .6 4 7 4 .3 2 0 6 .0 17 .6 15 .0 6 0 .9 7 7 3 .8 1 ,497 .4
1997 77 4 .9 - 16.1 6.1 797 .1 5 3 6 .0 153 .6 20.5 6.5 47.1 7 6 3 .6 1561.5
1998 4 5 7 .0 - 14.7 9 .6 48 1 .3 29 0 .8 7 2 .9 26 .9 8 .0 4 1 .9 4 4 0 .5 921 .8
1999 60 7 .8 14.8 13.8 22,5 658 .9 83 .0 11 .4 6 .0 2 .0 102 .4 761 .3
2 0 0 0 7 6 1 .4 14.9 32 .0 2 2 .0 830 .3 126.5 80.1 3 0 .0 7.5 2 1 .0 265 .1 1095 .4
2001 7 6 7 .2 - 10.0 28 .6 805 .8

148 ICES Cooperative Research Report No. 246



T a b le  3 .2 .8 .2  C apelin  in  the Iceland-E ast G reenland-Jan M ayen area. R ecruitm ent o f  1 year o ld  fish  (unit IO9) 
and  stock b iom ass ( ‘0 0 0  t) g iven  at 1 A u gust, spaw ning stock  ( ‘0 0 0  t) at the tim e o f  spaw ning  
(M arch n ex t year). L and ings ( ‘0 0 0  t) are th e sum  o f  the total land ings in the season starting in 
the sum m er/autum n o f  the year indicated  en d in g  in  M arch o f  the fo llow in g  year.

Year R ecruitm ent T otal stock  
b iom ass

L andings S paw ning  
stock b iom ass

1978 164 2 8 3 2 1195 600
1979 6 0 2 1 3 5 980 300
1980 66 1130 6 8 4 170
1981 49 1038 626 140
1982 146 1020 0 2 6 0
1983 124 2 0 7 0 573 4 4 0
1984 251 2 4 2 7 897 4 6 0
1985 99 2811 1312 4 6 0
1986 156 3 1 0 6 1333 4 2 0
1987 144 2 6 3 9 1116 4 0 0
1988 81 2101 1037 4 4 0
1989 64 1482 808 115
1990 118 1293 314 330
1991 133 1975 677 475
1992 163 2 0 5 8 788 499
1993 144 2363 1179 4 6 0
1994 224 2 2 8 7 864 4 2 0
1995 197 3 1 7 4 929 830
1996 191 3 3 1 0 1571 4 3 0
1997 165 3 0 1 4 1245 4 9 2
1998 168 2 1 9 7 1100 500
1999 *138 *2 3 1 4 9 3 4 650
2 0 0 0 *166 *2 2 3 4 1071 4 4 0

* Prelim inary
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3.2.9 Answer to Special Request 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

T he answ er to the request is  presented as part o f  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 
o f  S. mentella in this area. T his cau ses concern about the  
current situation in the fish ery  related to  the possib le  
ex isten ce  o f  m ore than on e stock  o f  S. mentella.

Prior to 1994, the stock  m ixin g  w as con sidered  m inor as 
o n ly  a sm all proportion o f  th e catches w as taken at 
depths below  5 0 0 -6 0 0  m . During the last few  years as 
the fishery has shifted towards greater depths, a greater 
proportion o f  the catch m igh t h ave originated  from  the  
deeper stock (deeper than 5 0 0  m ). T he d ifficu lties o f  
separating catches h as increased  as the ocean ic  type S. 
mentella a lso  occurs deeper than 5 0 0  m  in recent years. 
T h e problem  o f  d istin gu ish in g  betw een stock  
com ponents increased even  further, as the Icelandic  
o cean ic  fishery s in ce  1998 w as extended  very c lo se  to 
the areas w here the traditional sh e lf fish ery  has been  
on go in g  for years.

Therefore, the future d evelop m en t o f  the stock(s) and  
catch es are uncertain because it is  at present not know n  
h o w  m uch o f  each com ponent is  actually  caught. An 
attem pt to im prove the situation h as been m ade b y  som e  
nations to report the catches b y  depth and on e country  
a lso  by “stock” .

Prelim inary results from  on goin g research on the stock  
structure o f  S. mentella have been evaluated  b y  ICES 
W orking Group on the A pplication  o f  G enetics in  
F isheries and M ariculture (ICES C M  2001/F :3). T he  
results indicate that ocean ic  S. mentella and p elagic  
d eep -sea  S. mentella “represent separate gen etic stocks” . 
A lso , “differences b etw een  Ice lan d ic and Irminger S ea  
d eep -sea  S. mentella are less , but significant, indicating  
a lso  probably d istinct g en etic  stocks” .

Strong year c lasses in S. mentella on the continental 
sh elves seem  to h ave recruited both to  o cean ic  S. 
mentella  and to  p e la g ic  deep-sea S. mentella. T his is  
sign ificant n ew  inform ation on the understanding o f  
recruitm ent processes for the various redfish  stocks.

B ased  on the inform ation given  above, IC E S stresses 
that there are still uncertainties in  the stock  structure o f  
S. mentella in ICES D iv is io n s  V , X II and X IV .

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.

O bservations indicate that in the last three years a) the 
fish eries in the northeastern area in the first h a lf  o f  the 
year are occurring at depths deeper than 5 0 0  m  and 
catching larger fish , and b) the fish eries in the 
southw estern  area in the second  h a lf  o f  the year are 
m ain ly  occurring at depths shallow er than 5 0 0  m  
catching sm aller fish. T he fo llow in g  paragraphs g iv e  a 
d etailed  description o f  the fishery.

T he geographical distribution o f  the catches by periods 
and years s in ce  1995 are given  in F igure 3 .2 .6a .5 . T he  
fish ery  o f  th ese four nations (G erm any (1 9 9 5 -2 0 0 0 ),  
Icelan d  (1 9 8 9 -2 0 0 0 ), N orw ay (1 9 9 0 -1 9 9 9 )  and  
G reenland (1 9 9 9 -2 0 0 0 ))  indicate that there w as a 
sim ilar pattern in the fishery during the la st three years. 
F ish in g usually  started in early A pril and  up to the end  
o f  June it w as prosecuted in  areas east o f  32°W  and  
north o f  6 1 °N . In July and  August, the flee t m oves  
about 4 0 0 -5 0 0  nautical m iles to areas south o f  6 0 °N  
and w est o f  about 34°W , w here the fish ery  continues  
until O ctober. There is very little  fish in g  activity  from  
N ovem ber until late M arch. F igure 3 .2 .6 a ,6  g ives the  
location s o f  part o f  the Spanish activ ity  in  the Irminger 
Sea, and it sh ow s that they had a sim ilar pattern in 2 0 0 0  
as the above-m entioned  fleets. T he sam e ap plies for the 
R ussian  flee t in 2 0 0 0  (Figure 3 .2 .6a .7 ). In the third 
quarter o f  the year the fish ing has, in general, m oved  
tow ards the southern part o f  the area, fish in g  m ostly  at 
depths shallow er than 5 0 0  m , w ithin  area X II as w ell as 
in N A F O  area IF , and both outside and insid e the 
G reenlandic EEZ. H ow ever, it is  im portant to note that 
th e described  fish ing pattern o f  the fleet has changed  
sign ificantly  in  the m ost recent 5 years, m a in ly  in terms 
o f  area and depth expansion . T he ch an ges in the fish in g  
pattern as described ab ove d oes not n ecessarily  reflect 
ch anges in stock distribution, m aybe due to com m ercial 
reasons.

A lthough  there is lim ited  inform ation on fish in g  depth, 
excep t for the Icelandic and the G reenlandic fisheries, 
the general pattern is  that the fish ing  in the first and  
secon d  quarter o f  th e year is m ostly  conducted  deeper 
than 5 0 0  m. T h e m ean trawling depth (depth o f  the
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head lin e) o f  the Icelandic flee t in  A pril-June 2001  w as 
6 5 6  m, with 8% o f  the hauls shallow er than 5 0 0  m  
depth. Further, although there are no haul-by-haul data 
available for the German catches, the available  
inform ation show s that the fish ery  in the first two  
quarters w as characterised by a  fish ery  deeper than 4 5 0  
m , and at shallow er depths during the third and fourth 
quarters in 1 9 9 5 -2 0 0 0 . There is  sim ilar pattern in the 
Spanish fishery. T hey w ere fish in g  deeper than 5 0 0  m  in 
the secon d  quarter o f  th e year, and in the third quarter 
fish ery  con tin ued  at depths shallow er than 5 0 0  m . T he  
G reenland v esse l participating in this fishery a lso  report 
all its catches above 4 0 0  m  after July, and sh ow  the 
sam e pattern as the Icelandic flee t in the first 2  quarters 
o f  th e year.

O ver 95%  o f  a ll the fish caught in the p elag ic  redfish  
fish ery  are mature. T he m ean length o f  the redfish  
caught in the southwestern area is  sm aller than the fish  
caught in the northeastern area (F igure 3 .2 .6a .8).

A s  h as been reported in earlier reports o f  the working  
group, Iceland has c lassified  its p e la g ic  catches betw een  
ocean ic  and p elagic d eep -sea  redfish  according to a 
contentious m ethod. T he results o f  this classification  
h ave show n that the proportion o f  fish  c la ssified  as 
ocean ic  type redfish  h as been very lo w  during recent 
years, and on ly  about 5% o f  the Icelandic catches w ere  
cla ssified  as o cean ic  type. B ased  on the sam ples, the  
results a lso  ind icate that shallow er than 5 0 0 -6 0 0  m  
depth, the proportion “ocean ic” is  betw een 8 5 -1 0 0 % , as 
the proportion deeper than 6 0 0  m  is u sually  betw een 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 fo llo w in g  request from  D enm ark  
in respect o f  G reenland on regulatory m easures on  
bottom  trawling o ff  th e east coast o f  Greenland:

‘Denm ark (in respect o f  G reenland and Faroe  
Islands) requests ICES to  provide ad vice on  
requirem ent on redfish  regulatory m easures in 
ICES D iv. X I W

‘T he so -ca lled  "Redfish-box" on th e E ast Greenland  
sh e lf  w as established  in 1978 after a recom m endation  
from  ICES in order to protect nursery grounds for 
ju v en ile  redfish . T he box w as based  on h igh  catch rates 
o f  sm all redfish  in East G reenland waters as observed  
from  bycatches in cod fish eries from  the 1950s until the 
regulation. A ccord ing to  later occasion a l trial fishery in

the box-area, there is  a  large variation in the by-catch  
in sid e  as w ell as outside the box. T he com position  o f  
the fish eries in  E ast G reenland h as changed since then, 
currently on ly  com prising a directed Greenland halibut 
fishery (m inim um  m esh size  140 m m ) and a  shrim p  
fishery. T he closu re o f  such a large area for bottom  
trawl activ ity  constitu tes a m anagem ent problem , i f  
redfish by-catch from  tim e to tim e is  insignificant.

‘T he G reenland H om e R ule G overnm ent has from  1 
O ctober 2 0 0 0  introduced m andatory use o f  2 2  m m  
sorting grids into the lu ll  geographic range o f  the 
G reenland shrim p fishery in order to m in im ise by-catch  
o f  fish .

‘G reenland therefore requests ICES to provide  
inform ation on the fo llow in g: Is there a b io log ica l 
ju stification  for m aintaining an area within Sub-area  
X IV  w h ere bottom  trawl activ ity  is  prohibited to protect 
redfish nursery grounds (the so -ca lled  "R edfish-Box"). 
S p ecia l em phasis m ust be put on:

‘1) T he present m andatory use o f  grids in the shrimp  
fishery.

‘2) In fluence o f  trawling activ ity  on the nursery  
habitat, i.e . the ecosystem  effec t.’

T he fo llo w in g  sources o f  inform ation w ere considered: 
a  report on a recent experim ent carried out in E ast 
G reenland waters to m easure the effect o f  sorting grids 
on the perform ance o f  a shrim p trawl; data from  
Germ an bottom -traw l surveys o f f  E ast G reenland from  
1985 through 2000 . It w as a lso  n oted  that German 
bottom -traw l surveys and the Greenland shrimp survey  
alike sh ow  that sm all redfish  are w id ely  distributed and  
that the redfish  box d oes not correspond to exceptional 
densities.

M ost o f  the redfish, o f  a ll s izes, caught by th e German  
bottom -traw l survey in  the neighbourhood o f  the redfish  
b ox w ere caught east o f  th e box, betw een it and the 400  
m  isobath (F igure 3 .2 .6a .9 ). T his w as true even  o f  
redfish  shorter than 17 cm . H ow ever, the distribution o f  
survey stations w ithin the redfish box w as som ew hat 
lim ited  (F igure 3 .2 .6a .9). Furthermore, in experim ental 
shrim p fisheries in E ast G reenland in 1992  and 1998, 
m ean by-catch rates w ith in  the box  were n o  h igh er than 
elsew h ere on the E ast G reenland shrimp grounds, w hich  
n ow  stretch som e 5° further to the south than they d id  
w hen the redfish  box w as drawn in the early 1980s. The  
redfish  box does not appear to correspond to  the current 
distribution o f  sm all redfish , and there is n o  b io log ica l 
justification  for m aintaining it.

T he results o f  experim ental fish ing show ed  that sorting  
grids gave nearly com plete protection to redfish  larger 
than about 20  cm , but on ly  about 1/3 protection o f  a 
num erous c la ss  o f  1 1 -1 2  cm  redfish. Q ualitatively  
sim ilar results— i.e . poor protection o f  the sm allest 
fish— w ere obtained w ith other finfish. In spite o f  this,
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sorting grids significantly  reduced the life tim e  risk  to a  
redfish  that it w ould  be by-caught.

There is a risk  that large year c lasses o f  redfish  could  
appear as sign ificant by-catch in the shrimp fishery for 
as long as they are shorter than about 15 cm . Greenland  
shrim p trawling regulations already require sh ip s to 
ch an ge grounds b y  at least 5 m iles  as soon  as by-catch  
exceed s m ore than 10% th e total catch in haul. In 
addition to  th is m easure, ICES recommends that 
standard regulatory measures of flexible and

temporary area closures be applied w hen, and a lso  
where, large year classes o f  redfish generate by-catch  
problem s.

ICES w as n ot ab le to answ er the question  o f  whether the 
ecosystem  effec t o f  bottom  trawling per se on redfish  
nursery habitats w ould  ju stify  d o s in g  the area  
perm anently. In order to answ er th is question, 
inform ation is  needed  on nursery habitats and w hat 
effect bottom  trawling has on these.
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3.3 Demersal stocks at the Faroe Islands (Division Yb)

3.3.1 Overview

T h e  f ish e r ie s  an d  m a n a g em en t m easu res: In 1977 an 
E E Z  w as introduced in  the Faroe area. T h e  dem ersal 
fish ery  by foreign  nations h as s in ce  decreased  and  
Faroese v esse ls  n o w  take m ost o f  the catches. T h e  
fish ery  m ay  b e  considered  a m u lti-fleet and m u lti­
sp ecies fishery. T he lon g lin ers fish m a in ly  cod  and  
haddock; in  addition , so m e lon g lin ers fish  in deep  
water for lin g  and tusk. M ost o f  th e trawlers fish  cod, 
haddock  and saithe, w h ile  so m e large trawlers fish  in  
deeper w aters for redfish , b lue lin g , G reenland halibut, 
and occa sio n a lly  grenadier and b lack scabbardfish. T he  
j iggers fish  m a in ly  sa ithe an d  cod. R ecently, g il i  net 
fish eries for G reenland halibut and anglerfish  and a  
directed  pair trawler fishery for A rgentines h ave  been  
introduced. T h e total dem ersal catches decreased  from  
120 0 0 0  t in 1985 to 65  0 0 0  t in  1993 , but h ave s in ce  
increased  again  to about 100 0 0 0  t in 1 9 9 7 -1 9 9 9 . T he  
d ecrease w as m ain ly  d ue to low er catches o f  cod, 
haddock  an d  saithe. T h e cod  catches (Faroe Plateau cod  
and  Faroe B ank cod  com bined) increased  considerably  
from  6  0 0 0  t in  1993 to m ore than 4 2  0 0 0  t in 1996  but 
h ave s in ce  declined , and  w ere in 2 0 0 0  around 2 4  0 0 0  t. 
T h e catch es o f  haddock  a lso  increased  considerably  
from  4  0 0 0  t in 1993 to  2 2  0 0 0  t in 1998, but h ave sin ce  
decreased  to 16  0 0 0  t in 2000 . T h e catches o f  sa ith e  
decreased  from  33 0 0 0  t in 1 9 9 3 -1 9 9 4  to  2 0  0 0 0  t in 
1996, but h ave  s in ce  increased again  to 39 0 0 0  t in
2000.

D uring the 1980s and 1990s the F aroese authorities 
have regulated  the fish ery  and the investm en t in  fish in g  
vesse ls . In 1987 a  system  o f  fish in g  licen ces w as 
introduced. T h e dem ersal fishery  at th e Faroe Islands 
h as been regulated  by technical m easures (m in im um  
m esh  s izes  and  closed  areas). In order to protect 
ju v en iles  and young fish , fish in g  is tem porarily  
prohibited  in areas w here the num ber o f  sm all cod, 
h add ock  and saithe exceed s 30%  in the catches; after 
1 -2  w eek s th e areas are again opened for fish in g . A  
reduction o f  effort has been attem pted through banning  
o f  n ew  licen ces  and buy-back o f  o ld  licen ces.

A  n ew  quota system , based on ind ividual quotas, w as 
introduced in  1994. T h e fish in g  year started on 1 
Septem ber and ended  on 31 A ugu st th e fo llow in g  year. 
T h e a im  o f  th e quota system  w as, through restrictive  
T A C s for the p eriod  1 9 9 4 -1 9 9 8 , to  increase the SSB s  
o f  F aroe Plateau cod  and haddock  to 52  0 0 0  t and  
4 0  0 0 0  t, respectively . T he T A C  for sa ith e w as set 
h igh er than recom m ended  scien tifica lly . It should  be  
n oted  that cod, haddock  and  saithe are caught in a 
m ix ed  fish ery  and an y m anagem ent m easure should  
account for this. S p ecies  under th e quota system  w ere  
F aroe P lateau cod, haddock, saithe, redfish  and Faroe  
B ank cod.

T he catch quota m an agem en t system  introduced in the  
Faroese fisheries in  1994  w as m et w ith  considerable  
criticism  and resulted  in  discarding and in  
m isreportings o f  substantial portions o f  th e catches. 
R eorganisation  o f  enforcem ent and control did not 
so lv e  the problem s. A s  a  resu lt o f  the d issatisfaction  
w ith the catch quota m an agem en t system , th e Faroese  
P arliam ent d iscontinu ed  th e system  as from  31 M ay  
1996. In c lo se  cooperation w ith  the fish ing  industry, 
the F aroese governm ent has develop ed  a  n ew  system  
based on ind iv idu al transferable effort quotas in  days 
w ithin flee t categories. T h e n ew  system  entered into  
force on 1 June 1996. T h e  fish in g  year from  1 
Septem ber to 31 A ugust, as introduced under the catch  
quota system , h as been m aintained.

T h e ind iv idu al transferable effort quotas apply to 1) the  
lon g lin ers le ss  than 100 G RT, the jiggers, and the  
s in g le  traw lers less  than 4 0 0  HP, 2 ) the pair trawlers 
and 3) th e lon g lin ers greater than 100 GRT. T h e  s in g le  
trawlers greater than 4 0 0  HP d o  not h ave  effort 
lim itations, but they are not a llow ed  to fish  w ithin the  
12 nautical m ile  lim it and the areas closed  to them , as 
w ell as to the pair traw lers, h ave increased  in  area and  
tim e. T heir catch  o f  co d  and haddock is  lim ited  by 
m axim u m  by-catch a llocation . T he s in g le  trawlers less  
than 4 0 0  H P are given  sp ecia l licen ces to fish  in sid e  12  
nautical m ile s  w ith  a  by-catch allocation  o f  30%  cod  
and 10% haddock. In addition , they are ob liged  to use  
sorting d ev ices in their trawls. O n e fish in g  day by 
lon g lin ers le ss  than 100 G R T is  considered  equivalent 
to tw o fish in g  days for jig g ers  in the sam e gear  
category. L on glin ers le ss  than 100  G R T cou ld  therefore  
double their a llocation  by converting to j ig g in g . Table
3 .3 .1 .1  sh ow s th e num ber o f  fish in g  days used  by fleet  
category for 1 9 8 5 -1 9 9 5  and 1 9 9 8 -1 9 9 9  and  Table
3 .3 .1 .2  sh ow s th e num ber o f  allocated  days in sid e  the  
outer th ick  lin e  in  F igu re 3 .3 .1 .1 . H olders o f  ind ividual 
transferable effort quotas w h o fish  outside th is lin e  can  
fish  for 3 days for each  day a llocated  in sid e  th e line. 
Traw lers are gen erally  n ot a llow ed  to  fish  in sid e  the 12  
nautical m ile  lim it. In sid e the innerm ost thick lin e  on ly  
lon g lin ers less  than 100 G R T and jiggers less than 100  
G R T are a llow ed  to fish . T he Faroe B ank shallow er  
than 2 0 0  m  is c lo sed  to traw ling.

T h e effort quotas are transferable w ith in  gear 
categories. T h e a llocation s o f  num ber o f  fish in g  days by  
flee t categories w as m ade such that together w ith  other 
regulations o f  the fish ery  th ey  should  result in average  
fish in g  m orta lities on each  o f  the 3 stocks o f  0 .4 5 , 
corresponding to  average annual catches o f  33%  o f  the  
exp lo itab le stocks in num bers. B uilt in to  th e system  is  
a lso  an assum ption  that th e day system  is  self- 
regulatory, becau se th e fishery w ill m ove betw een
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stocks according to th e relative availab ility  o f  each o f  catches o f  cod , haddock, sa ith e an d  redfish , each  fleet  
them  and no stock  w ill be overexploited . category on average is a llow ed  to fish . T hese

percentages are as follow s:
In addition to the num ber o f  days a llocated  in  the law, 
it  is  a lso  stated in  the law  w hat p ercentage o f  total

F leet category C od Haddock S aithe R edfish

L onglin ers <  110G R T, jiggers, s in g le  trawl. <  400H P 51 % 5 8 % 17.5 % 1 %
L on glin ers >  110G RT 2 3 % 28  %
Pairtrawlers 21 % 10.25  % 6 9 % 8 .5 %
S in g le  trawlers >  4 0 0  HP 4 % 1.75 % 13% 90 .5  %
O thers 1 % 2 % 0 .5 % 0 .5 %

T ech n ical m easures such as area closures during the spaw ning periods, to  protect ju v en iles  and young fish  and m esh  
s iz e  regulations as m ention ed  above are still in effect.

T h e  m a r in e  en v iron m en t: T h e waters around the  
Faroe Islands are in the upper 5 0 0  m  dom inated  by the  
North A tlan tic  current, w hich  to th e north o f  the 
is lan d s m eets the E ast Icelandic current. C lock w ise  
current system s create retention areas on th e Faroe 
Plateau and on the Faroe Bank. In deeper waters to the  
north and east is  deep N orw egian S ea  water, and to the  
south and w est is  A tlan tic  water. From  the late 1980s  
the inten sity  o f  the North A tlan tic  current p assin g  the  
Faroe area decreased, but it has increased  again  in  the  
m ost recent years. T he productivity o f  the F aroese  
w aters h as been very lo w  s in c e  the m id d le  o f  th e 1980s. 
T h is applies a lso  to  the recruitm ent o f  m any fish  stocks, 
and the grow th o f  th e fish has been poor as w ell. 
M easurem ents o f  phyto- and Zooplankton production  
sh ow  that the situation has gradually im proved sin ce  
1991 . S in ce  1992  th e recruitm ent o f  im portant prey  
such as san deels and N orw ay pout h as been good  and  
the grow th o f  fish  such as cod, haddock and saithe has  
im proved  considerably. T he 1 9 9 2 -1 9 9 3  year cla sses o f

cod  and the 1 9 9 3 -1 9 9 4  year c lasses o f  haddock are 
estim ated  to be w ell above the long-term  average.

S ta te  o f  stocks: A s a result o f  the com bined  effect o f  
poor recruitm ent in the last decade and h igh  fish in g  
effort, th e S SB s o f  Faroe Plateau cod and Faroe  
haddock  were reduced to low  lev els . In th e period  
1 9 9 3 -1 9 9 5  ICES considered  them  to b e w ell below  
m inim um  b io log ica lly  acceptab le lev e ls  and  
conseq u en tly  advised  n o  fish in g . B oth  stocks h ave s in ce  
increased  due to im proved recruitm ent and grow th w ith  
SSB  above the precautionary SSB  lev els  (B pa). In this 
years assessm ent, th e SSB  o f  Faroes haddock has, 
h ow ever, decreased to the B lim level. T h e  fish in g  
m ortality  on both Faroe Plateau cod  and Faroe haddock  
has been estim ated  to be w ell ab ove th e precautionary  
lev e l (Fpa ) s in ce  1996. T h e Faroe B ank cod stock  
seem s to be at or s lig h tly  above average. T h e  SSB  o f  
Faroe saithe has been increasing from  the record low  in 
1992  to above th e B pa in  1 9 9 8 -2 0 0 0 . T he fish in g  
m ortality is  w e ll above the precautionary level (F po).
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Table 3.3.1.1

T a b le  3 .3 .1 .2

N um ber o f  fish in g  days used by various flee t groups in  V b l 1 9 8 5-1995  and  1 9 9 8 -2 0 0 0 . For other 
F leets there are n o  effort lim itation s. C atches o f  sa ith e and redfish  are regulated  by the by-catch  
Percentages g iven  in Section  2 .1 .1 . In addition there are sp ecia l fish eries regulated by licen se. (T h is  
is  th e real num ber o f  days fish in g  n ot affected  by doubling or tripling o f  days by ch an gin g areas/gears).

Year Lonqliner0-110 GRT, [iqgers, Irawlers < 40 1 HPLonqliners > 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

Averaqe(85-95) 22333 3023 10778
1998 23971 2519 6209
1999 21040 2428 7135
2000 24820 2414 7167

Average(98-00) 23277 2454 6837

N um ber o f  allocated  days for each  flee t group sin ce  the n ew  m anagem en t sch em e w as adopted and  
num ber o f  licen ses per fleet.

Fleets 1996/19971 1997/1998 11998/1999|1999/200012Q0Q,
Group 1 
Group 2 
Group 3 
Group 4 
Group 5

Single trawlers > 400 HP 
Pair trawlers > 400 HP 
Longliners >110 GRT
Longliners and jiggers 15-110 GRT, single trawlers < 400 HP 
Longliners and jiggers < 15 GRT

Regulated by area and by-catch limitations
8225 7199 6839 6839 68
3040 2660 2527 2527 25
9320 9328 8861 8861 88

22000 23625 22444 22444 22 A
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Closed areas to trawlings

Areas inside the 12 nm  zon e closed year round

Spawning area closures

Area Period

a 1 jan- 31 des
aa 1 jun. -  31 aug
b 20 jan* J mar
c 1 jan- 31 des
d 1 jan- 31 des
e 1 apr- 31 jan
f 1 jan- 31 des
K i jan- 31 des
h 1 jan- 31 des
i 1 jan- 31 des
i 1 jan- 31 des
k 1 jan- 31 des
t 1 jan- 31 des
m 1 feb-1 jun
n 31 jan-1 apr
0 1 jan- 31 des
P 1 jan- 31 des
r 1 jan- 31 des
s 1 jan- 31 des

Area Period

1 15 feb-31 mar
2 15 feb- 15 apr
3 1 feb- 1 apr
4 15 j a n - 15 mai
5 15 feb- 15 apr
6 15 feb- 15 apr
7 15 jan- 1 apr

F ig u re  3 3 .1 .1  F ish in g  area regulations in D iv ision  V b. A llocation  o f  fish ing days ap plies to  the 
area inside the outer thick lin e  on the Faroe Plateau. H olders o f  effort quotas w h o  
fish  outside this lin e  can triple their num bers o f  days. L ongliners larger than 110  
G R T are not a llow ed  to fish  in sid e  the inner th ick  line on the F aroe P lateau. If 
longliners ch an ge from  lon g lin e  to jigg in g , they can double their num ber o f  days. 
T h e Faroe B ank shallow er than 2 0 0  m  depths (a, aa) is  regulated separate from  the 
Faroe Plateau. It is closed  to  trawling and the lon g lin e  fishery is  regulated  by  
ind ividual day quotas.
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3.3.2 Cod

3.3.2.a Faroe Plateau cod (Sub-division Vbi)

S ta te  o f  s to c k /ex p lo ita tio n : T h e stock  is  harvested  
ou tsid e sa fe  b io log ica l lim its. T h e spaw ning b iom ass in 
2 001  is estim ated  to  be above B pa, but the 2 0 0 0  fish in g  
m ortality  is  w ell above F pa and c lo se  to F lim. T he 1997  
and 1998 year c la sses are above average strength.

M a n a g e m e n t o b jectives: T he effort m anagem ent 
system  im p lem en ted  in the Faroese dem ersal fisheries  
in  D iv ision  V b  sin ce  1996  a im s at harvesting on  
average 33%  in num bers o f  the cod  exp loitab le stock. 
T h is translates in to  an average F  o f  0 .45 . T his is  
incon sisten t w ith th e precautionary approach with the  
F pa o f  0 .3 5 .

P re ca u tio n a r y  A p p ro a ch  r e fe r e n c e  p o in ts  (e s ta b lish ed  in  1998).
IC E S  co n s id e rs  th at: IC E S  p ro p o ses that:

B !im is  21 0 0 0  t, th e low est observed b iom ass Bpa be set at 4 0  0 0 0 1

F lim is 0 .68 F pa be set at 0 .35

T ech n ica l basis:
Blim' Bilm -  B ]0SS (98) B pa: B pa =  B lim eT 6450 assu m ing a  ö  o f  about 0 .4 0  to  

account for th e relatively  large uncertainties in the  
assessm ent

Fiim: F lim = F p ael 645° assu m in g  a a  o f  about 0 .4 0  to 
account for th e relatively  large uncertainties in  the  
assessm ent

Fpa: C lose to  F maï (0 .3 4 ) and F med (0 .38 ) values from  1998  
assessm ent

A d v ic e  on  m a n a g em en t: IC E S  a d v ise s  th a t f ish in g  
m o r ta lity  in  2 0 0 2  sh ou ld  b e  red u ced  b y  a t ie a s t  25%  
to w a r d s  th e F paj co r resp o n d in g  to  la n d in g s  o f  no  
m o r e  th a n  2 2  0 0 0 1 .

R e le v a n t fa c to rs  to  b e  c o n s id e red  in  m an agem en t:
Current fish in g  m ortality  is  far above the F pa, but the 
b asis for F pa is under revision . Therefore a  gradual 
reduction o f  the fish in g  m ortality  is suggested .

C lo se  m onitoring should  b e carried out in order to 
evaluate the effect o f  th e effort regulation , in  particular 
the p ossib le  ch an ges in  catchability  and target species. 
E ffort regulation  system s m ay lead  to in vestm ent a im ed  
a t increasin g  fish in g  e ffic ien cy  in  order to  obtain the  
greatest benefits from  the effort allocated. M anagem ent

authorities should  m onitor vesse l characteristics in  
order to evaluate potential increases in capacity  as a 
result o f  tech n olog ica l changes.

C od are taken in  a m ixed  fish ery  w ith saithe and  
haddock. G iven that Faroe saithe and haddock are 
outside sa fe  b io log ica l lim its, m easures to m in im ise  the  
m ortality in flicted  on th ese sp ecies w h ile fish in g  for 
cod sh ould  be im plem ented.

C o m p a r iso n  w ith  p rev io u s  a ssessm e n t an d  ad v ice:
T h e m ean w eigh ts-a t-age w ere h igh er than expected  
last year and th e incom in g year c lasses w ere adjusted  
up. It leads to s lig h tly  h igh er estim ates o f  b iom ass in  
2 0 0 1 -2 0 0 2  an d  that a llow s for increase o f  catches  
rela tive to  the catches corresponding to  advice last year.
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Catch forecast for 2002:
Basis: F (2 0 0 1 ) =  F(200Q ) =  0 .61; L and ings (2 0 0 1 ) =  26200; SSB (20Q 1) =  59000; S S B (2 0 0 2 ) =  6Q6Q0.

F (2 0 0 2 ) B asis L andings (2002) SSB  (2003)
0 .12 0 .2 F (2 0 0 0 ) 6 7 0 0 7 7 0 0 0
0 .2 4 0 .4 F (2 0 0 0 ) 12900 7 0 7 0 0
0 .3 5 F pa 17700 6 5 8 0 0
0 .4 2 Fmed 2 0 7 0 0 6 2 7 0 0
0 .4 6 0 .7 5 F (2 0 0 0 ) 2 2 3 0 0 6 1 0 0 0

■ 0 .5 5 A P F  2 0 0 (9 2 5 8 0 0 5 7 4 0 0
0 ,6 1  ■ FfZÖÜÖ) 2 8 0 0 0 5 5 2 0 0
0 ,6 8 ■' ï W  ' 3 0 4 0 0 5 2 8 0 0  ■
0,7.3 ' I 2F(20(JO) 3 2 3 0 0  ' ' 5 0900 '-.

(W eigh ts in  ’0 0 0 1)
Shaded scenarios considered  incon sisten t w ith  the precautionary approach.
A  short-term  prediction  o f  catches is  g iven  in  th e table above. T h e status quo F  assum es the sam e flee t a llocation  as in  
1999 .

M e d iu m - an d  lo n g -ter m  p ro jectio n s: M edium -term  
projections w ere m ad e using the sam e input param eters 
as th e short-term  pred ictions and m aking alternative  
assum ptions about recruitm ent. T he results ind icate a 
h igh  probability that SSB  w ill be less than B pa at 
current fish in g  m ortality, particularly i f  future 
recruitm ent fo llow s a distribution sim ilar to past 
observations. T he results su ggest that fish in g  m ortality  
should  ind eed  be reduced to F pa to keep  B above B pa in 
the m edium -term .

E la b o r a tio n  an d  sp e c ia l com m en t: D u e to the  
com bined effect o f  h igh  fish in g  m ortality  and poor 
recruitm ent o f  the 1984  to 1991 year classes, th e SSB  
reached record low s in  the early 1990s. S SB  increased  
in 1 9 9 4 -1 9 9 6 /1 9 9 7  due to the recruitm ent o f  the 1992  
and  1993 year classes, w hich  are estim ated  to  be w ell 
above the long-term  average. H igh fish in g  m ortality  in 
1997 resulted  in a 35%  decrease in SSB  betw een 1997  
and 1998, and th e S SB  declin ed  further by over 20%  
from  1998 to 1999.

C od are taken in  a m ix ed  dem ersal fishery w h ich  w as  
in itia lly  international. F o llow in g  th e declaration o f  
F.F.Zs in 1977 , th e Fishery becam e largely  Faroese. M ost 
o f  the v esse ls  in vo lved  are trawlers and  longliners. 
F ish in g  m ortality  d eclin ed  through th e 1 9 60s and was 
variable w ith  an increasin g  trend until 1990. A fter a 
sharp d eclin e  from  1990  to 1994, F  increased  again  in 
1996 /1 9 9 7  to 0 .6 6 , and although low er during 1998— 
2 0 0 0 , it  rem ains too h igh .

In 1 9 9 5 -1 9 9 7  catch per unit effort increased  
considerably, both in the survey an d  for m ost fleets in 
the fishery. T he C PU E  increased  for m an y  age-groups  
com pared to  1994, w h ich  su ggests that th e availab ility

o f  the stock to  both the fishery and  the survey m ay  h ave  
increased  in 1 9 9 5 -1 9 9 7 , p ossib ly  becau se o f  a change  
in  the behaviour or distribution o f  the stock. Such  
ch an ges m ake analytical assessm ents d ifficu lt and  
uncertain. H ow ever, the tw o C PU E  series used in the  
current assessm ent are n ot strongly affected  by this.

In th is an alytical assessm en t catch at age data are tuned  
with tw o com m ercial C PU E  series. T h e grow th rate o f  
fish  in  the stock  h as show n a d eclin in g  trend over the  
la st three decades, w ith a short-term  increase in the  
m id -1 9 9 0 s. A fter a  drop in  1998 th e grow th rate has  
increased  again.

T h e survey database is  being  re-constructed  and tw o  
survey ind ices w ill be evaluated  for inc lusion  in the  
assessm en t n ex t year. M edium -term  projections and the  
updated spaw ners per recruit ca lcu lations su ggest that 
the proposed  F pa m ay b e too  conservative. T h is w ill be  
m ore thoroughly evaluated  in the 2 0 0 2  assessm ent  
u sin g  the survey indices.

S o u r ce  o f  in form ation : Report o f  th e N orth-W estern  
W orking Group, A p ril/M ay 2001  (IC E S CM  
2001 /A C F M :20).

Y ie ld  an d  sp a w n in g  b io m a ss  p er  R e cru it  
F -r e fe r e n c e  p oin ts:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

F ish  M ort 
A g e s 3 -7

Y ie ld /R S S B /R

A verage Current 0 .6 1 2 1.518 3.218
Fma* 0 .3 1 7 1.587 5.628
Fo.i 0 .1 4 8 1.443 9 .8 2 0
Fmed 0 .4 1 9 1.572 4 .4 7 0
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Catch data (Tables 3.3.2.a.l-3):
Year ICES

A d vice
PïCdâcted -ut fr b

eorresp, to  a d v ice
A greed
T A C

A C F M -  
■ C atch

1987 N o  increase in  F 31 21 .4
1988 N o  increase in  F  (R evised  estim ate) 2 9  (23) 2 3 .2
1989 N o  increase in  F 19 22,1
1 990 N o  increase in  F 2 0 13.5
1991 T A C 16 8.7
1992 N o  in crease in  F 2 0 6 .4
1993 N o  fish in g 0 6.1
1994 N o  fish in g 0 8 .5 /1 2 .5 1’2 9 .0
1995 N o  fish in g 0 1 2 .5 1 2 3 .0
1996 F  at low est p ossib le  level - 2 0 2 4 0 .4
1997 80%  o f  F (9 5 ) 2 4 - 34.3
1998 30%  reduction in effort from  1996 /97 - - 24 .0
1999 F less  than proposed  Fpa (0 .35 ) 19 2 0 .0
2 0 0 0 F  less  than proposed  F pa (0 ,35) 2 0 22.5
2001 F  less  than proposed F pa (0 .3 5 ) 16
2 0 0 2 75%  o f  F (2 0 0 0 ) 2 2

1In the quota year 1 S ep tem ber-31  A u gu st the fo llow in g  year. 2 T h e T A C  w as increased  during the quota year.
W eigh ts in '000 t.
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Table 3.3.2.a.l Faroe Plateau (Sub-division Vbi) COD. Nominal landings (tonnes) by countries, 1986-2000, as
officially reported to ICES.

19 86 1 9 8 7 1 9 3 8 1 9 8 9 1 9 9 9 1991 19 92 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 19 98

D e n m a rk 8 30 10

F a ro e  Is la n d s 3 4 .4 9 2 2 1 .3 0 3 2 2 .2 7 2 2 0 .5 3 5 1 2 ,2 3 2 3 ,2 0 3 5 ,9 3 8 5 ,7 4 4 8 ,7 2 4 1 9 .0 7 9 3 9 ,4 0 5 3 3 .5 5 6 2 3 ,3 0 8

F ra n c e 4 17 17 2 3 4 1 3 2  1 1 3

G e rm a n y 8 12 5 7 2 4 16 12 + 2  1 2 + +

N o rw a y 8 3 21 16 3 2 8 5 12 4 89 39 57 3 6 3 8 5 0 7  ‘ 4 1 0  * 4 0 5  '

G re e n la n d

U K  {E n g l,  a n d  W a le s } 8 1 74 186 5 6 43 126 61 3 2 7  3

U K  (S c o t la n d )

U n ite d  K in g d o m

T o ta l 3 4 .5 9 5 2 1 ,3 9 1 2 2 ,4 6 7 2 0 .8 2 7 1 2 ,3 8 0 8 ,3 0 9 6 ,0 6 6 5 ,9 8 8 8 ,8 1 8 1 9 ,1 6 4 4 0 ,0 4 0 3 4 ,0 2 7 2 3 .7 4 0

1 9 9 9  2 0 0 0  '

D e n m a rk

F a ro e  Is la n d s 1 9 ,1 5 6 2 1 ,7 9 3

F r a n c e  ,J 3 3

G e rm a n y 3 9 2 ?

N o rw a y 5 5 7 4 2 9

G re e n la n d 5 ?

U K  (E n g l,  a n d  W a le s ) 51 3

U K  (S c o t la n d )

U n ite d  K in g d o m 2 6 4  2

T o ta l 1 9 ,8 0 3 2 2 ,4 9 6

* P re l im in a ry

11 In c lu d e d  in  V b 2 .

*  Q u a n t i ty  u n k n o w n  1 9 9 1 . 

3 R e p o r te d  a e  V b .

Table 3.3.2.a.2. Faroe Plateau (Sub-division Vbi) COD. Nominal catch (tonnes) 1986-2000, as used in the 
assessment.

1 9 8 6 1 9 8 7 1 9 8 8 1 9 8 9 1 9 9 0 1 9 9 1 1 9 9 2 1 9 93 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8

O ff ic ia lly  re p o r te d 3 4 ,5 9 5 2 1 ,3 9 1 2 2 ,4 6 7 2 0 ,8 2 7 1 2 .3 8 0 8 .3 0 9 6 ,0 6 6 5 ,9 8 8 8 ,8 1 8 1 9 ,1 6 4 4 0 ,0 4 0 3 4 ,0 2 7 2 3 ,7 4 0

F a r o e s e  c a tc h e s  in  I IA  w ith in  

F a ro e  a re a  ju r is d ic t io n 7 1 5 1 ,2 2 9 1 ,09 0 351 154

E x p e c te d  m is r e p o r t in g /d is c a r d  

F re n c h  c a tc h e s  a s  re p o r te d  

to  F a r o e s e  a u th o r i t ie s 1 2 17

3 3 3 0

C a tc h e s  r e p o r te d  a s  V b 2 : 

U K  ( E /W /N l)

U K  ( S c o t la n d } 2 0 5 90 176 1 1 8

1

2 2 7 551 3 8 2 2 7 7 2 6 5

U s e d  in  th e  a s s e s s m e n t 3 4 ,5 9 5 2 1 ,3 9 1 2 3 ,1 8 2 2 2 ,0 6 8 1 3 ,4 8 7 6 ,7 5 0 6 ,3 9 6 6 ,1 0 7 9 ,0 4 6 2 3 ,0 4 5 4 0 ,4 2 2 3 4 ,3 0 4 2 4 ,0 0 5

1 9 9 9  2 0 0 0

O ff ic ia lly  r e p o r te d 1 9 .8 0 3 2 2 ,4 9 6

F a ro e s e  c a tc h e s  in  I IA  w ith in  

F a ro e  a re a  ju r is d ic t io n

E x p e c te d  m is r e p o r t in g /d is c a r d  

F r e n c h  c a tc h e s  a s  re p o r te d  

lo  F a r o e s e  a u th o r it ie s

C a tc h e s  re p o r te d  as  V t»2: 

U K  ( E /W N I )

U K  ( S c o t la n d ) 2 1 0

U s e d  in  th e  a s s e s s m e n t 2 0 ,0 1 3 2 2 ,4 9 6

'* P r e l im in a r y
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Table 3.3.2.a.3 Faroe Plateau cod (Sub-division Vbi).

Year Recruitment 
Age 2 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 3-7

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
m i 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 
not known, it appears to be at or above average based 
on 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.l). 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 Ashing 
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

landings from Faroe Bank are not known, 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 summer 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).
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Catch data (Tables 3.3.2.b.l):
Year fCES Predicted catch Agreed ■ Official

corresp, toaihicv . . . t a c ; ■ Landings

1987 No assessment - 3.5
1988 No assessment - 3.1
1989 Addition to Faroe Plateau TAC -2.0 1.4
1990 Access limitation may be required - 0.6
1991 Access limitation may be required - 0.4
1992 No fishing 0.3 0.3
1993 TAC 0.5 0.4
1994 TAC 0.5 1.0
1995 Precautionary TAC 0.5 1.2
1996 Precautionary TAC 0.5 1.0 2.5
1997 Effort at present levels 0.7 3.9
1998 Effort at present levels - 3.5
1999 Effort not to exceed that exerted in 1996-1997 - 1.3
2000 Effort not to exceed that of 1996-1998 - 1.2
2001 Effort not to exceed that of 1996-1999 -
2002 Effort not to exceed that of 1996-2000 -

Weights in ‘0 0 0 1.

Faroe Bank cod (Sub-division Vi>2)

Landings

FI n  n  n
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Table 3.3.2.b.l Faroe Bank (Sub-division Vbi) 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 (E/W/NI) - - - - - - + 1 1 - _ 2 2 2

UK (Scotland} ' 
United Kingdom

63 47 37 14 205 90 176 118 227 551 382 277 265

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 (E/W/N I) -
UK (Scotland) 210
United Kingdom _ 2

Total 1,299 1,243
Used in assessment 1,089 1,243

*) Preliminary.
1) Includes Vb1
2) Included in Vb1
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Faroe Bank cod

Figure 3.3.2.b.l
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3.3.3 Faroe haddock (Division Vb)

State of stock/exploitation: The stock is outside safe 
biological limits. SSB in 2001 is estimated to be below 
Bpa and close to Bum. Fishing mortality in 2000 is 
estimated to be above the Fpa and Flim. The SSB 
increased significantly in 1996-1998 due to the 
recruitment of the very strong 1993 year class and the 
above average 1994 year class. The subsequent year 
classes have all been weak and SSB is expected to 
decline below Bita 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 Fpa of 0.25. 
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¡¡m. ICES therefore considers this regime as 
inconsistent with the Precautionary Approach.

Precautionary Approach reference points (unchanged since 1999):
ICES considers that: ICES proposed that:

Blim is 40 000 t Bpa be set at 55 0001

Fiim is 0.40 Fpa be set at 0.25

Technical basis:
Blim : Former MBAL Bpa : 2 st. dev. above Bum but reduced based on inspection 

of the SSB-R scatter plot

Fun, : 2 *std. Dev. above Fpa Fpa :F med (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 
B um. 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 both regarding biomass and harvest rate.

Catch forecast for 2002:
Basis: F(2001) = avgF(98-00) = 0.48; Landings (2001) = 20; SSB(2002) = 40.

F(2002 onwards) Basis Landings (2002) SSB (2003)
0 0 0 34

. M 2 = ' &25F(2000) ■ 3,7 33
M  -- ■ G.4FC2Ö0Ö) ■ . : 6 28 '

Fpa (0,25) G.5PC2ÖÜÜ) ■ '7 27 '
■ ■ 0 3 3  . . . .0.6FÍ2-008)' S' ■ 26 - -

■ 03 8 0.8F(2OGO) IO ' 24
■ Fai (0<48> ■ 1.0R20Ö0) ■ -22

fi.53 1.2F(2000) - 14 - - 29 : ■
Weights in‘000t.
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 above 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.

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

juvenile and young haddock in trawl fisheries, whereas 
this is not the case for longliners.

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:___________________

Fish Mort 
Ages 3-7

Yield/R SSB/R

Average Current 0.479 0.653 1.603
Fmal 0.420 0.655 1.792
Fo.i 0.172 0.586 3.437
Fined 0.239 0.628 2.769

Catch data (Tables 3.3.3.1- 3):
Year ICES

Athtce
Predicted catch 

Corresp. to advice
Agreed
TAC'

ACFM 
Catch ■

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 12.61 9.6
1997 F= F(95) 9.3 17.9
1998 F =F(96) 16 22.2
1999 F < proposed Fpa (0.25) 9 18.5
2000 F < proposed Fpa (0.25) 22 16.3
2001 F < proposed Fpa (0.25) 20
2002 No fishing 0

'For the period 1 September 1995 to 31 May 1996. Weights in ‘0 00 1,
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Faroe haddock (Division Vb)
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Table 3.3.3.1 Faroe Plateau (Sub-division Vbi) Haddock. Nominal catches (tonnes) by countries 1982-2000, as
officially reported to ICES, and the total Working Group estimate in 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
France1 2 2 20 23 8 22 14 - - -

Germany 1 + + + 1 1 - + + +
Norway 12 12 10 21 22 13 54 111 94 125
UK (Engl, and Wales) - - - - - 2 - - 7 -
UK (Scotland)’ 1 - - - - - - - - -
United Kingdom
Total 10,335 11,912 11,448 13,641 13,391 14,000 10,939 13,617 11,207 8,199
Working Group estimate4'1 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
France1 164 - 2 2,7 0 1 6
Germany - - 5 - - 33 1 7
Greenland 30 s 22 s
Norway 71 28 22 28 45 45 2 71 2 415 ! 372
UK (Engl, and Wales) 54 81 31 23 5 22 ' 30 1 59 7
UK (Scotland)’ - - - -
United Kingdom 204 7
Total 4,944 3,731 3,728 4,605 9,202 16,652 19,238 17,180 14,638
Working Group estimate4 ’ 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)Frmn 1983 lo 1996 catches included in Sub-division Vb2.
4) Includes catches from Sub-division Vb2 and Division Ila in Faroese waters.
5)Indudes Ranch and Greeulandic catches from Division Vb, as reported to the Faroese coastal guard service
6) Reported as Division Vb. to the Faroese coastal guard service.
7) Reported as Division Vb.

Table 3.3.3.2 Faroe Bank (Sub-division Vb2) Haddock. Nominal catches (tones) by countries, 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
France1 . . - - - - - - -
Norway 1 2 5 3 10 5 43 16 97 4
UK (Engl, and Wales) - - - - - - - - -
UK (Scotland)3 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’
Faroe islands 338 185 353 303 338 1,133 2,810 1,110 1,600
France1 - . - - - -
Norway 23 8 1 1 2 40 2 4 2 60 2 3 ! 48
UK (Engl, and Wales) + + + 1 i I 1 i 1
UK (Scotland)3 869 102 170 39 62 135 1 102 193 1
Total 1,230 295 524 343 440 1,272 2,972 1,306 1,648

1) Caiches included in Sub-division Vbl.
2) Provisional data
3)Fioml983 to 1996 includes also catches taken in Sub-division Vbl (see Table 2,4.1)
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Table 3.3.3.3 Faroe haddock (Division Vb).

Year Recruitment 
Age 2 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 3-7

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 
Bpa due to above average recruitment in the second half 
of the 1990s, but fishing mortality is high OVjccf 0.41), 
well above Fpa (= 0.28) and also above F!im (= 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 Fpa of 0.28 and even 
above Flim. The harvest regime is expected to produce 
fishing mortalities substantially in excess of Flim in the 
medium term. ICES considers this regime to be 
inconsistent with the precautionary approach.

Precautionary Approach reference points (unchanged since 1999):
ICES considers that: ICES proposes that:

Bltal is 60 0001 Bpa be set at 85 0001

Fi¡,„ is 0.40 Fpa be set at 0.28

Technical basis:
Blim: lowest observed SSB Bpa : former MBAL

Fiim : consistent with Blim of 60 0001 Fpa : consistent with Flinl and FmKi

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) SSB (2003)
0.25 0.6F(00) 25 25 104

Fpa(0,28) 0.68 F(00) 28 28 101
Ô.33 0.8 H0Ô) . 32 32 98
0.41 ' XhOHOQ)- 3« . 38 92
0.49 l  2 FtGOl 44- 44 87'

(Weights i n '0001)
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 Fpa= 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 Bpa 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 nm 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.

The assessment was tuned with commercial pair trawler 
catch and effort data from logbooks. No recruitment 
indices are available.

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:___________________

Fish Mort 
Ages 4-B

Yield/R SSB/R

Average Current 0.409 1.372 1.778
Fmax 0.291 1.389 2.879
F0.1 0.135 1.264 6.576
Fmed 0,235 1.381 3.756

Catch data (Tables 3.3.4.1-2):
Year JCtS$

Advice
Predicted catch 

conxvsn to advice
A ¡need'IAC ACfiM. -  . 

Landings
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 Fpa (0.28) 14 33
2000 F below than Fpa (0.28) 15 39
2001 Reduce fishing effort to generate F well 

below Fpa (0.28)
<17

2002 Reduce fishing effort to generate F below Fpa 
(0.28)

28

'In the quota year 1 September-31 August the following year. Weights in ‘0001.
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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

F rance3 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

USSR/Russia2 - - - 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 1 41 3 5 - 100 230
Greenland - - - - - - 1
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 Ila in Faroese waters
5 Includes French, Greenlandic, Russian catches from Division Vb, as reported to the Faroese coastal guard service.
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Table 3.3.4.2 Saithe in the Faroes (Division Vb).

Year Recruitment 
Age 3 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 4-8

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:

fo r  cod, haddock and saithe in Division Vb, where an 
effort control management system is in effect, estimate 
the probability profile o f 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 not be provided in this years report.

In recent reports, the fishing mortality on cod, haddock 
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 
calculate catchabifity coefficients. Probability profiles 
for various combinations of effort allocations were then 
constructed 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 Fpa’s.

The number of fishing days reported for 1996 to 1997 
are not believed to be reliable because the number 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 various 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 introduction 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 Fpa, unless the 
number of days are reduced substantially. Furthermore, 
medium-term projections indicate that with present 
fishing mortalities there is a high probability that SSB 
for all three stocks will be below Bpa, for haddock even 
below Blim.
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3.4 Stocks in the Skagerrak and Kattegat (Division n ia)

3.4.1 Overview

Description of fisheries

The fleets operating in the Skagerrak and Kattegat 
(Division Illa) include vessels targeting species for 
human consumption as well as vessels engaged in 
fisheries for reduction purposes. The human 
consumption fleets are diverse including gili 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 sandeel 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), gili netters 
and Danish seiners. The number of vessels operating in 
Division Illa has decreased in recent years. This is 
partly an effect of the EU withdrawal programme 
which until now has affected the Danish fleets only, but 
these fleets still dominate the fishery in Division Illa. 
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 sandeel, 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 Illa 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 terms 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.

When assessed as separate stocks, several of the stocks 
in the Skagerrak show close affinities to the North Sea 
stocks, in terms 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 sandeel from the Skagerrak area have had a 
different composition of sandeel 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 Illa. Both stocks have 
important components migrating into Division Illa at 
some time during their life cycle. The juvenile herring 
in Division Illa 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 Illa 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 3 001 
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 9 001, which is the lowest in 
the time series.
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Haddock in Division Illa is assessed together with 
haddock in the North Sea. The stock is outside safe 
biological limits. The landings of haddock in Division 
Illa in the human consumption fisheries amounted to 
1 485 t in 2000. By-catches in the industrial fisheries 
were estimated at 6001. Most of the catches are taken 
in the Skagerrak.

Assessment of the state of the whiting in Division Illa 
was not possible. The landings of whiting in Division 
Illa 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 in Division Illa is harvested outside 
biological limits, as fishing mortality is higher than Fpa. 
Landings amount to 8800 t in 2000. About 75% of the 
landings were taken in the Skagerrak.

Sole in Division Illa is harvested outside safe biological 
limits. Landings in 2000 were 7801, substantially lower 
than the 1 300 t in 1995.

The industrial fisheries yielded a total catch of 72 0001 
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 3001 
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 Illa (’000 t), 1974- 
1999'.

Year Sandeel Sprat2 Herring3 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

19994 13 26 11 7 16 73

20004 17 19 18 10 7 72

Mean
1989-2000

32 17 35 23 13 120

‘Data from 1974-1984 from Anon. (1986), 1985-2000 provided by Working Group members.
2 Total landings from all fisheries.
3 For years 1974-1985, human consumption landings used for reduction are included in these data.
4 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 outside safe biological limits. The 
present fishing mortality is above Fpa and even above 
Fjim. The estimated SSB of 6 500 t in 2001 is close to 
the Blim.

The spawning stock declined steadily from 35 0001 in 
the early 1970s to about 10 0001 in the 1990s, with a 
concurrent drop in recruitment 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

Technical basis:

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 Bpa.

Rebuilding plan: The fishery should not be re-opened 
until a rebuilding plan is established, which aims at 
rebuilding the SSB to above Bpa. 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 flatfish 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 important 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

and 1990s. In the present state the fishery is dependent 
on the strength of incoming year classes. The present 
assessment indicates that recruitment is low for the 
1999 and 2000 year classes and close to the lowest 
observed.

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 Fpa and spawning stock biomass should be 
maintained above the proposed Bpa,

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) = Fsq = F(1998-2000) = 1.21; Landings 
(2001) = 5680; SSB(2002) = 5168.________________

F (2002) Basis Landings
(2002)

SSB
(2003)

0 0 0 9900
0.24 - 0.2 Fm 12ÖÖ ■8200 '
.0.49 . 0,4 2200 6800 ■
ÖL6- 0.5 Fia (Ftsa) ' 2*500 6 2 Û Ü '

' 0,73 ' 0 Æ -- 3000 -- s m
0.97 0.8 Fs* 3700 ; .48Ô0--

:-l,2 ■ 4300 4100
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 
recruitment, weights at age, and maturities.

Precautionary Approach reference points (unchanged since 1999):
ICES considers that: ICES proposes that:

Blim is 6 400 t Bpa be set at 10 5 001

Fjim ÍS 1.0 Fpa be set at 0.6

Blim: lowest observed SSB Bpa: B,ta*exp(1.645*0.3)

Fita: The spawning stock has declined steadily since 
the early 1970s at fishing mortality rates averaging 
F = 1.0. Fita is tentatively set equal to F = 1.0.

Fpa: F,ltn*exp(-1.645*0.3)
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Recruitment is generated from a Ricker Stock- 
recruitment model.

The medium-term projections suggest that fishing at 
Fpa leads to a more that 75% probability of the stock 
exceeding Bj™ in 2005,

Elaboration and special comment: Landings have 
decreased from 15 000 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 recruitment plot indicates that strong 
recruitment requires large spawning biomass, which

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.

Source of information: Report of the Baltic Fisheries 
Assessment Working Group, April 2001 (ICES CM 
2001/ACFM:18).

Yield and spawning biomass per Recruit 
F-reference points:___________________

Fish Mort 
Ages 3-5

Yield/R SSB/R

Average Current 1.213 0.629 0.676
Fmax 0,228 1.008 5.029
Fo.L 0.142 0.949 7.403
Fmed 0.762 0.740 1.219

Catch data (Tables 3.4.2.1-2):
■Vom ICES Pi edictcd catch 

conesp. to advn.c
Agreed
TAC

\A C F M  •' 
Catch

1987 Reduction in F <13.0 15.5 11.5
1988 Reduction in F < 15.0 15.0 5.5
1989 TAC 10.0 12.5 8.6
1990 - TAC 7.0 8.5 5.9
1991 TAC 6.3 6,65 6.8
1992 : 30% reduction in fishing effort - 6.65 6.3
1993 Limit fishing effort to 70% of 1991 effort - 6.8 7.2
1994 : Reduction in catch from 1991-1992 < 6.3-6.8 6.7 7.8
1995 Precautionary TAC based on recent catches 6-7 6.7 8.2
1996 30% Reduction in fishing effort from 1994 level - 7.7 6.1
1997 Fishing effort should not exceed 70% of the 1994 level - 8.5 9.5
1998 Fishing effort should not exceed 70% of the 1994 level - 7.5 6.8
1999 F = 0.6 4.5 6.3 6.6
2000 At least 40% reduction in F 6.4 7.0 4.9
2001 F = Fpa =0.6 4.7 6.2
2002 No fishery -

Weights in ‘000 t.
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Cod in the Kattegat (part of Division Illa)
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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 7,8023
1995 3,789 2,704 71 8,1644
1996 4,028 2,334 64 6,1265
1997 6,099 3,303 58 9,4606
1998 4,207 2,509 38 6,835
1999 4,029 2,540 39 6,608
2000 3.285 1.568 45 4.897

1 Preliminary.
2Landings statistics incompletely split on the Kattegat and Skagerrak. 
The figures are estimated by the Working Group members.

^Including 900 t reported in Skagerrak.
4Including 1,6001 misreported by area.
Excluding 300 t taken in Sub-divisions 22-24.
'’Including 1,7001 reported in Sub-division 23.
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Table 3A.2.2 Cod in the Kattegat (part of Division Illa).

Year Recruitment 
Age 1 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 3-5

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 Ula (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 5001 in 2002 as a precautionary value to restrict the 
potential for re-expansion of the fishery and 
misreporting from other regions.

Catch data (Table 3.4.3.1):

Year
ICES Predicted catch 

corrcsp to 
ndvhv

Agieed
TAC

a c f m

Catch1

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

I t ...

TAC, average period 1996-1998 1.5
'includes by-catch in small-mesh industrial fishery. Weights in '0001.

Whiting in Division Ela (Skagerrak - Kattegat)

Elaboration and special comment: The major part of 
the catch is taken as a by-catch in small-mesh fisheries. 
Total landings in 2000 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 
2002/ACFM: 01).

Landings

Z  50

» 30 o>
I  20-
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Table 3.4.3.1 Nominal landings (t) of Whiting from Division Illa as supplied by the Study Group on Division 
Illa 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

Total
consumption

21,070
Total

industrial
Total

65 1,516 3 22,654

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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3.4.4 Plaice in Division Illa (Skagerrak -  Kattegat)

State of stock/exploitation: The stock is harvested Management objectives: No explicit management
outside safe biological limits. The estimated SSB in objectives are set for this stock.
2001 is above Bpa.

Precautionary Approach reference points (nnchanged since 1999):
ICES considers that: ICES proposes that:

Bum cannot be accurately defined Bpa = 24 0 001

Flim cannot be accurately defined Fpa = 0.73

Technical basis:

Bpa= smoothed Bloss (no sign of impairment)

Epa = EIned

Advice on management: ICES recommends that 
fishing mortality should be less than the proposed 
Fpa (0.73), corresponding to landings in 2002 of less 
than 8 500 t.

Comparison with previous assessment and advice:
The perception of the state of this stock with regard to

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 Bpa.

Catch forecast for 2002:
Basis: Fsq = F(98-00) scaled to F(00)=0.82; Landings (2001) = 8.6; SSB(2002)= 33.2.

F (2002) Basis Landings (2002) SSB (2003)
0 0 0 44.3

0.16 0.2 * Fso 2.3 41.7
0.33 0.4 * Fsa 4.3 39.5
0.49 0.6 * Fsa 6.2 37.6
0.73 0.89*Fsa = F„a 8.5 35.1
0,82 ■ Eti ■ ■ U 3
0 4 »  ■ ■ 1,2 * E.s :■ m <2.6

Weights in ‘000t.
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 Bpa in the medium-term.

Elaboration and special comment: The estimates of 
fishing mortality and proposed Fpa for plaice in 
Division Illa are substantially higher than the 
corresponding estimates for plaice in the North Sea 
(Sub-area IV). 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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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:___________________

Fish Mort 
Ages 4-8

Yield/R SSB/R

Average Current 0.822 0.225 0.767
Fmax 0.216 0.246 1.573
Foa 0.099 0.223 2.546
Fmed 0.940 0.224 0.726

Catch data (Tables 3.4.4.1-2):
Y ehi' p i p i l s p g g | = l l i ^ | ^ g | Predicted lamhngs 

corre.sp. toaclviee1
. AgreedTACi A CIM

Landings
Advice Kattegat Skagerak Kattegat Shagctrak

1987 Precautionary TAC - 4.75 14.5 15.7
1988 No increase in F3 ; precautionary TAC4 3.7 4.75 15.0 12.9
1989 No increase in F3 ; precautionary TAC4 2.9 4.0 15.0 7.7
1990 80% of F(88)3; TAC3; TAC4 1.3 10.0 2.0 11.0 12.1
1991 TAC l . l 2 10.02 1.3 10.0 8.7
1992 TAC 14.0 2.8 11.2 11.9
1993 Precautionary TAC - 2.8 11.2 11.3
1994 If required, precautionary TAC - 2.8 11.2 11.3
1995 If required, precautionary TAC - 2.8 11.2 10.8
1996 If required, precautionary TAC - 2.8 11.2 10.5
1997 No advice - 2.8 11.2 10.1
1998 No increase in F from the present level 11.9 2.8 11.2 8.4
1999 No increase in F from the present level 11.0 2.8 11.2 ' 8.5
2000 F < Fpa <11.8 2.8 11.2 8.8
2001' F < Fpa <9.4 2,35 9.4
2002 F < Fpa <8.5

'From 1992 onwards predicted landings are for Kattegat and Skagerrak combined. 2In May 1991 ACFM revised its 
advice to 12.0 for both areas combined. Kattegat. 4Skagerrak. Weights in ’0 001.
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Table 3.4.4.1 Plaice landings (t) from Division Illa (Kattegat 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. IHa

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 Illa (Skagerrak and Kattegat).

Year Recruitment 
Age 2 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 4-8

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 460531 314272 0.8200

Average 47989 34742 12507 0.8299
‘GM 1978-1998.
2 Based on 1998-2000 mean weight-at-age.
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3.4.5 Sole in Division Ula

State of the stock/exploitation: The stock is harvested 
outside safe biological limits. Fishing mortality in 2000 
was above Fpa and landings increased by 20% in 2000 
compared to 1999. Spawning biomass is estimated still 
to be well above Bpa. The stock size was exceptionally 
high in the period 1992-1996 due to strong recruitment 
in the period 1989-1993. Recruitment has been near or 
below average since 1994.

Precautionary Approach reference points (unchanged since 1999):
ICES considers that: ICES proposes that:

Bum is 770 t Bpa be set at 1 0 6 0 1

Flim is 0.47 Fpa be set at 0.30

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 Fpa and spawning stock biomass should be 
maintained above the proposed Bpa.

Technical basis:
Bum: Bpa*exp(-1.645 *0.2) Bpa: MBAL

Fita: Fmed98 excluding the abnormal years around 1990 Fpa: consistent with Flim

Advice on management: ICES advises that current 
fishing mortality should be reduced to below Fpa> 
corresponding to landings in 2002 of less than 5001.

Relevant factors to be considered in management:
This stock supported catches at 250-450 t for 35 years, 
prior to the occurrence of strong recruitments in the 
period of 1989 to 1993. These recruitments led to large 
increases in SSB, yield and fishing effort, with a 
decline in F through the 1990s. Since 1995, 
recruitment has returned to the earlier low values.

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 
yearclasses that are not closely tied to the size of the 
spawning biomass. This suggests that environmental 
factors might be important for recruitment and 
therefore contribute uncertainty to medium-term 
projections and biological reference points.

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.

Catch forecast for 2002:
Basis: F(2001) = F;:q= F(2000) = 0.39; Landings (2001) 
= 706; SSB(2002)= 2052.________________________

F (2002) Basis Landings
(2002)

SSB
(2003)

0.23 0.6*Fsa 390 2110
0.30 0.8*Fsq

(FrJ
500 1990

. 0. 3 9 t  « bOu IS80
0.46 3 2*F* ■700 1770

Weights in t.
Shaded scenarios considered inconsistent with the 
precautionary approach.

Medium- and long-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 recruitment.

Elaboration 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.
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Source of information: Report of the Baltic Fisheries Yield and spawning biomass per Recruit
Assessment Working Group, April 2001 (ICES CM F-reference points:___________________
2001/ACFM:18). Fish Mort Yield/R SSB/R

_________________Ages 4-8____________________

Catch data (Tables 3.4.5.1-2):

Average Current 
Fmaj!
Fo.i
Fmed

0.385
0.566
0.211
0.509

0.205 0,676 
0.209 0.493 
0.183 1.062 
0.209 0.538

T utr ICES ' Predicted catch Agreed ACFM
vorrcùp, toadvtco TAC Caleb'

1987 - - 0.85 0.72
1988 - - 0.95 0.71
1989 TAC <0.8 0.80 0.82
1990 Precautionary TAC 0.6 0.50 1.05
1991 TAC 1.0 LOO i

1992 TAC 1.0 1.40
1993 TAC at recent catch levels 1.0 1.60 i

1994 No advice due to uncertain catches - 2.10 1.20
1995 No advice - 2.25 1.30
1996 ; , No advice - 2.25 1.10
1997 No advice - 2.25 0.82
1998 No advice - 1.80 0.61
1999 No increase in F 0.8 1.35 0.64
2000 No increase in F 0.65 0.95 0.78
2001 No increase in F 0.7 0.70
2002 F below Fpa 0.5

Uncertain. Weights in ‘0001.
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Sole in Division Illa
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Table 3.4.5.1 Catches of sole in Division Illa. Kattegat and Skagerrak Sole landings (tonnes) 1952-2000.
Official statistics and Working Group corrections. Danish catches are given for Kattegat and 
Skagerrak combined 1952-1969. For Sweden there is no information 1962-1974.

Year Denmark 

Kattegat Skagerrak

Sweden

Skag+Kat

Germany

Kat+Skag

Belgium

Skagerrak

Netherlands

Skagerrak

Working
Group

Corrections

Total

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 11 21 2 155 -155 435
1977 400 91 13 8 1 276 -276 513
1978 336 141 9 9 141 -141 495
1979 301 57 8 6 1 84 -84 373
1980 228 73 9 12 2 5 -5 324
1981 199 59 7 16 1 282
1982 147 52 4 8 1 1 -1 212
1983 180 70 11 15 31 -31 276
1984 235 76 13 13 54 -54 337
1985 275 102 19 1 + 132 -132 397
1986 456 158 26 1 2 109 -109 643
1987 564 137 19 2 70 -70 722
1988 540 138 24 4 706
1989 578 217 21 7 1 824
1990 464 128 29 - 2 +427 1050
1991 746 216 38 + +11 1011*
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 11 764

‘Considerable non-reporting assumed for the period 1991-1993.
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Table 3.4.5.2 Sole in Division Illa.

Year Recruitment 
Age 2 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 4-8

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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3.4.6 Pandalus borealis in Division Ula and Division IVa East (Skagerrak and
Norwegian Deeps)

State of stock/exptoitation: 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 exploitation in 2002

will become available from research vessel surveys in 
November 2001.

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

ICES considers that: ICES proposes that:

No biological basis for defining Blim No biological basis for defining Bpa

No biological basis for defining Fi¡m No biological basis for defining Fpa

ICES withdraws its previously proposed Bpa of reasons described below.

Advice on management: ICES recommends a TAC 
of 12 6001 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.

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.

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.

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 not 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).

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.

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.

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.

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 (Fita, Fpa) for such circumstances, and reference 
points based on total mortality may be more sound 
biologically.

ICES withdraws the previously proposed Bpa of 
12 000 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, 
recruitment and amount of predators, but were not 
considered sufficiently reliable to base advice on.

Source of information: Report of the Pandalus 
Assessment Working Group, Charlottenlund, Denmark, 
August 2001 (ICES CM 2002/ACFM:04).

Catch data (Tables 3.4.6.1-2):
Year' ICES.: Predicted 

Catch 
UHTCsp. 
to ad \kc

Agreed
TAC

Skagerrak

Agreed 
TAC 
Ilia + 

IX

Dis­
cards

AC1M 
landings

■ACFM- 
.catch .

1987 Not assessed 0.7 14.2 14.9
1988 Catches significantly below 1985-19863 0.8 12.2 12.9
1989 No advice 3.1! 1.1 11.0 12.1
1990 F as F(pre-85)3; TAC3; No increase in

F4; TAC4 10.0 2.751 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 152 10.50 15.0 0.5 13.0 13.6
1993 Within safe biological limits 132 10.50 15.0 0.9 12.6 13.5
1994 Within safe biological limits 192 12.60 18.0 0.2 11.5 11.7
1995 Within safe biological limits 132 11.20 16.0 0.3 14.2 14.5
1996 No advice I I 2 10.50 15.0 0.3 14.2 14.5
1997 No advice 132 10.50 15.0 1.0 15.1 16.1
1998 No increase in F; TAC 192 13.16 18.8 0.4 15.4 15.8
1999; Maintain F 192 13.16 18.8 0.6 11.2 11.9
2000. Maintain F <11.52 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 status quo F .3 Illa. ^Norwegian Deep. Weights in ‘0001.

Pandalus Divisions Illa & IVa East (Skagerrak & Norwegian Deeps)

Landings

1987
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Pandalus Divisions Illa & IVa East (Skagerrak & Norwegian Deeps)
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Table 3.4.6.1 Nominal landings (t) of Pandalus borealis in ICES Division Illa and Sub-area IV as officially
reported to ICES.

Division Illa Sub-area IV

Year Denmark Norway Sweden r Total Denmark Norway Sweden UK
(Engl.)*

UK
(Scotl.)*

Total

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 Pandalid shrimp, 
t  1970 to 1974 includes Sub-area IV.
Total 1988 - 1990 includes 19, 21 and 5 1 1 by the Netherlands. 
2000 figures are preliminary.
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Table 3.4.6.2 Pandalus borealis landings (t) from Divisions Illa (Skagerrak) and IVa (eastern part).
(Norwegian Deeps) as estimated by the Working Group.

Year Denmark Norway Sweden Total
Estimated

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 Ula (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 n ia  should continue 
to be managed in accordance with the management 
advice given on autumn-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 
50 0001

Relevant factors to be considered in management: A
considerable part of the landings of juvenile herring in 
Division Illa 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 overexploitation.

In the Baltic 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 Illa 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 Illa is likely also to increase due to their being

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 Illa and Sub-divisions 22-24. 
Division Illa 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 Illa in the small 
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 Illa in 2000 were 1) for the 
directed fishery 80 0001 and 2) for by-catch in the small 
mesh fisheries 21 0001. 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 herring TAC of 405 0001 (Sub-divisions 
22-29S and 32). The agreed TACs in Div. Illa for 2001 
are 80 0001 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 die 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 2001/ACFM:12).
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Catch data: (Tables 3.4.7.1-2)
■Year ICES Pied Catch 

cortesp. 
to advice

; Agreed 
TAC

22-24

ACF54 catch of 
Stock

m  ' IV ' Totta
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
1993

TAC
Increased yield from reduction in F; reduction in juvenile 
catches

180
188

85
81

101
95

9
10

195

186
1994 TAC 130-180 66 92 14 172
1995 If required, TAC not exceeding recent catches 168-192 74 80 10 164
1996 If required, TAC not exceeding recent catches 164-171 58 71 1 130
1997 Illa: managed together with autumn-spawners 

22-24: if required, TAC not exceeding recent catches
66-851 68 55 1 124

1998 Should be managed in accordance with North Sea autumn 
spawners

51 53 8 112

1999 Illa: managed together with autumn-spawners 
22-24: if required, TAC not exceeding recent catches

“ 50 43 5 98

2000

2001

Illa: managed together with autumn-spawners 
22-24: if required, TAC not exceeding recent catches 
Illa: managed together with autumn-spawners 
22-24: if required, TAC not exceeding recent catches

-60 for Sub- 
divs. 22-24 
-50 for Sub- 
divs. 22-24

54 57 7 118

Catch in Sub-divisions 22-24. Weights in ‘0001.
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Herring in Sub-divisions 22-24 and Division Illa (spring-spawners)
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Table 3.4.7.1 HERRING in Division Illa 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
Norway 4.5 1.6 1.2 5.7 1.6 5.6 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 69.2 37.4 46.6 76.2 57.1 32.2 29.7 33.5 28.7 23.6
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 45.4 39.0

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 54.6 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 16.2 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 349.0 307.5 336.2 432.4 286.4 279.9 257.8 311.4 294.9 234.4
Continued.
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Table 3.4.7.1 (Continued)

Year 1995 1996 1997 19982 1999 2 20001

Skagerrak
Denmark 43.7 28.7 14.3 10.3 10.1 16.0
Faroe Islands
Norway 16.7 9.4 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 65.2 53.9 71.5

Kattegat
Denmark 16.9 17.2 8.8 23.7 17.9 18.9
Sweden 30.8 27.0 18.0 29.9 14.6 17.3
Total 47.7 44.2 26.8 53.6 32.5 36.2

Sub. Div. 22+24
Denmark 36.8 34.4 30.5 30.1 32.5 32.6
Germany 13.4 7.3 12.8 9.01 9.8 9.3
Poland 7.3 6.0 6.9 6.5 5.3 6.6
Sweden 15.8 9.0r 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 2.2 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 231.0 172.7 149.8 169.4 137.2 162.0

1 Preliminary data.
1 Revised data for 1998 and 1999

Table 3.4.7.2 Herring in Sub-divisions 22-24 and Division Illa (spring-spawners).

Year Recruitment
AgeO

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 3-6

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 n ia

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 Illa. Therefore, fishing 
possibilities in 2002 cannot be projected.

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 Illa averaged about 
70 0001 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 2001/ACFM:12).

Management of this stock should consider management 
advice given in Section 3.5.8 (Herring in Sub-area IV, 
Division Vlld and Division Illa).
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Catch data (Table 3.4.8.1):
Year lCfcS Fred cat 

con. mads TAC1
Otlkral
tndiisA

ACFM
catch

1987 - - 80 68 14
1988 TAC for “mixed clupeoid” fishery 801 80 63 9
19 89 Sprat catch lowest possible level; TAC for “mixed clupeoid” fishery 801 80 62 10
1990 Sprat catch lowest possible level; TAC for “mixed clupeoid” fishery 601 65 43 10
1991 Sprat catch lowest possible level; Zero TAC for “mixed clupeoid” - 50 44 14

Fishery
1992 No advice for sprat; Zero TAC for “mixed clupeoid” fishery - 50 40 11
1993 No advice for sprat - 45 36 9
1994 Separate sprat TAC based on recent catches 10-14 43 67 96
1995 Separate sprat TAC based on recent catches 9-14 43 45 56
1996 No advice - 43 28 18
1997 Reduce by-catch of herring - 40 19 16
1998 Limited by restriction on juvenile herring catches - 40 26 18
1999 Limited by restriction on juvenile herring catches - 50 35 27
2000 Limited by restriction on juvenile herring catches - 50 28 20
2001 Limited by restriction on juvenile herring catches - 50
2002 Limited by restriction on juvenile herring catches
1TAC applies to all species in “mixed clupeoid” catch, includes other species in “mixed clupeoid” catches. Weights in
‘000 t.
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Table 3.4.8.1 Sprat in Division Illa. Landings in (1000 tonnes) 1974-2000.
(Data provided by Working Group members). These figures do not in all cases correspond 
to the official statistics and cannot be used for management purposes.

Year
Skagerrak Kattegat Div. Illa 

totalDenmark Sweden Norway Total Denmark Sweden 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

Year

Skagerrak Kattegat Div. Illa Division
Illa

TotalDenmark Sweden Norway Denmark Sweden Sweden
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 0.4 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 2.6 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 1.0 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 nia (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.

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

Elaboration and special comment: ICES notes that this 
is an unregulated fishery on an important prey species.

The fishery is an extension of the North Sea fishery into 
Division Illa, but with smaller vessels working closer 
inshore, mostly along the coast of Jutland.

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 (Table 3.4.1.1):
Year ICES

advke
ACEM
GltCfï'

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 OOO t.

Sandeel in Division Illa (Skagerrak - Kattegat)

Landings

0.1

o  0.08
o
c 0.06-

0.04 -

0.02  - n M
1974 1979 1989 1994 19991984
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3.4.10 Anglerfish in Division Ula (Skagerrak -  Kattegat)

Comments: Landings of anglerfish in Division Illa are 
low compared to landings taken from the North Sea 
and Division Via. Landings increased in the early 
1990s and have since declined. Anglerfish caught in 
Division Illa 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 Illa.

If these misreportings compromise the effectiveness of 
management measures in the North Sea, then a TAC 
for Division Illa 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 Illa (Skagerrak - Kattegat)

Landings

§  0-8 
o
c 0-6

0.4ra c 
5
S 0.2

ni
1973 1978 1983 1988 1993 1998
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Table 3.4.10.1 Nominal catch (t) of Anglerfish in Division Illa, 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 1 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 Illa (Skagerrak - Kattegat).

Year Landings

tonnes
1973 140
1974 202
1975 291
1976 641
1977 643
1978 509
1979 687
1980 652
1981 549
1982 529
1983 506
1984 568
1985 578
1986 524
1987 589
1988 347
1989 334
1990 570
1991 595
1992 938
1993 843
1994 811
1995 823
1996 702
1997 774
1998 626
1999 658
2000 602

Average 580
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3.5 Stocks in the North Sea (Sub-area IV)

3.5.1 Overview

Description of the fisheries

The fisheries in the North Sea can be grouped into 
demersal and pelagic human consumption fisheries and 
industrial fisheries which land their catch for indusuial 
purposes. Demersal human consumption fisheries 
usually 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 industtial fisheries mainly 
consists of sandeel, 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 uawls, pair ttawls, twin uawls, seines, gili nets, 
beam ttawls. Pelagic fisheries: pelagic trawls and purse 
seines. Industtial fisheries: small-meshed otter ttawls, 
pelagic ttawls 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 ttawls 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 important 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 minimum in the 
late 1970s, when the fishery for herring was closed, but 
increased again up to over 1 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 1 and 1.5 million t in recent years. These 
landings show the largest annual variations, due to the

short life span of the species. The total landings reached 
3 million t in 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 IV or a combination 
of Sub-area IV with an adjacent area. The national 
management measures with regard to the 
implementation 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 time 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 intermittent 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 play a 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 longa: 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.

The herring stock in the North Sea collapsed in the mid- 
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 
industrial fishery. These measures resulted in a 
considerable reduction in the fishing mortality in 1996- 
2000. The stock has been outside safe biological limits 
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 n ia (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 59 0001. 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 
Tecent 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 0001. 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 0 001. 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 0001, 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 biological limits.
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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 0001 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 
330 000 t in 2000. Landings of sprat in 2000 were 
196 0001. 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 SSB of about 240 0001. 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 Illa remains stable. The

state of the stocks in Division IVa (Fladen Ground) and 
Division IVb (Fam 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 preliminary 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 
fishermen’s representatives and 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 Fishetmen’ 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 
fishermen’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.

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 Bpa or B]im 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 previously have been 
scarce. It was confirmed that discarding had increased 
but not in all areas.

There were only 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 Comments

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

therefore welcomes the suggestion from the North Sea 
Commission Fisheries Partnership 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 ( l000t).
(Data provided by Working Group members).

Year Sandeel Sprat Herring Norway
pout

Blue
whiting

Haddock Whiting Saithe Other Total

1974 525 314 - 736 62 48 130 42 1857
1975 428 641 - 560 42 41 86 38 1836
19 76 488 622 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
M ean
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 Herring Norway
pout

Blue
whiting

Haddock Whiting Saithe Other Total

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 nia (Skagerrak)

State of stock/exploitation: The stock is outside safe 
biological limits. The spawning stock is estimated to 
have been below Bpa since 1984 and in the region of 
Blim 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 Fpa since the early 
1980s and F in 2000 is estimated to be about Fito. 
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 EU 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 fo r  sustainable fisheries and greater potential 
yield. The plan shall consist o f the following elements:

1. Every effort shall be made to maintain a minimum 
level o f SSB greater than 70 0001

2. For 2000 and subsequent years the Parties agreed 
to restrict their fishing on the basis o f a TAC

Technical basis:

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 0001. 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.

consistent with a fishing mortality rate o f 0.65 for  
appropriate age groups as defined by ICES.

3. Should the SSB fall below a reference point o f  
150 000 t (BpJ, the fishing mortality referred to 
under paragraph 2 shall be adapted in the light o f 
scientific estimates o f the conditions then 
prevailing. Such adaptation shall ensure a safe 
and rapid recovery o f SSB to a level in excess o f 
150 000 t.

4. In order to reduce discarding and to enhance the 
spawning biomass o f 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 o f new scientific 
advice from, inter alia, ICES.

5. The Parties shall, as appropriate, review and 
revise these management measures and strategies 
on the basis o f any 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.

Rebuilding plant 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

Precautionary Approach reference points (unchanged since 1999):
ICES considers that: ICES proposes that:

Bum is 70 000 t, the lowest observed spawning stock 
biomass.

Bpa be set at 150 0001. This is the previously agreed 
MBAL and affords a high probability of maintaining 
SSB above Blim, taking into account the uncertainty of 
assessments. Below this value the probability of below 
average recruitment increases.

Fiim is 0.86, the fishing mortality estimated to lead to 
potential stock collapse.

Fpa be set at 0.65. This F is considered to have a 95% 
probability of avoiding Fita, taking into account the 
uncertainty of assessments.

Bjta= Rounded Bloss= 70 000 t. Bpa = Previous MBAL and signs of impaired recruitment 
below: 150 000 t

Fiim = Fioss = 0.86 Fpa = Approx. 5m percentile of Floss; implies an 
equilibrium biomass >Bpa and a less than 10% 
probability that (SSBMT<Boa)
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of around 30 mm would yield the same 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 Bpa 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 __________________Options for fishing mortality in 2002-2005
F(00)=0.83_______________________ 0.3 * F„ =0.25 0.46 * Fs„ =0.38__________ 0.56 * Fsa =0.46

SSB in 2002 55.4 55.4 55.4
‘000t 2003 100 88 81

2004 150 117 101
2005 208 150 123
2006 276 186 150

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 mature 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 Bliin. Strong and efficient measures 
are needed to ensure a rapid rebuilding of the spawning 
stock biomass to at least Bpa. Results of medium-term 
simulations indicate that a reduction in fishing 
mortality to around 0.25 is needed to ensure a high 
probability of rebuilding the stock to the agreed Bpa.

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 occur.

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 reduced. 
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 measures 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 1 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 1-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 Fpa the stock 
is expected to remain below Bpa 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 Vlld 
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 previous 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.

Landings by Division or Sub-area are obtained by pro­
rating the combind area catch by 0.122 for Illa, 0,851 
for IV and 0.027 for VHd. 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 (F2.8=0.83) implies a 90% 
probability that Bpa will not be reached by 2010. A 
reduction in the fishing mortality to Fpa (0.65) results in 
a 35% probability that the SSB will not have reached 
the Bpa of 150 0 00 1 by 2010 (Figure 3.5.2.2).

Elaboration and special comment: 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

Compared to previous assessments, the historical 
consistency 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.

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 roundfish 
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 
fisheries.

Catch forecast for 2002:
Basis: F(sq) = F(98-00) scaled to F(00) = 0.83; Landings (2001) = 80.7; SSB(2QQ2) = 55.4.

F(200l) Basis Landings in 
combined area 

(2002)

Lndgs in Illa 
(2002) 

Skagerrak

Lndgs in IV 
(2002)

Lndgs in VHd 
(2002)

SSB
(2003)

0 0*F00 0 0 0 0 126.6
Q M ô. î *fîio V 1,3 «.« 6,3 116,7
Ö.1? 0.2*FÛO :■:= ptjLg : 2,4 Í4& 0.5 m i 3
0,25 ■ 2 m  :• ■ 3,5 24,3 m 99A

% A * m 36.8 -- ■ AS--' U S LO 91,4
44.4 5,4 37.8 i'.;- Ï Ï -  ■ M X

o.so 51.4 4 3 :■ \ 4 s x - . IA 77.8
0,5« : 0.?*FQ0. .■... . .. I X 49,3 1+6 • 71,9: '•
(M>5
0.67 ■:: o;s*Fôô=-:- -- 64.0':=:.= 7 £ 54.5 1,7 66.4

' -■ -¿ 7 5  '.;; '• :■ m s =■ «,5 59,2 1+9 6 1 4
-XÔHHÔa ■ 74.« : 9,1= - 63*7 W 56+8
Ï.Î*«K» 79.7 9:7 47.« X I 52.5

Weights in ‘000 t.
Shaded scenarios considered inconsistent with the precautionary approach.
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The assessment is based on analysis of catch at age data 
calibrated with data from three research vessel surveys.

Yield and spawning biomass per Recruit 
F-reference points:___________________

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).

References: Anon (2001). Report of the scientific 
meeting on improvement of selectivity of fishing gears. 
Brussels, 5-9 March 2001.

Fish Mort Yield/R SSB/R 
Ages 2-8_____________________

Average Current 0.832 0.524 0.381
Fmax 0.230 0.718 2.838
Foa 0.140 0.675 4.560
Fmed 0.807 0.530 0,405

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.

North Sea (Sub-area IV)
Y«n ICES Predicted catch Agreed Official •'HÁCPM

cotresp. to 
advice

TAC landings landings

1987 SSB recovery; TAC 100-125 175 167 182
1988 70% of F(86); TAC 148 160 142 157
1989 Halt SSB decline; protect juveniles; TAC 124 124 110 116
1990 80% of F (88); TAC 113 105 99 105
1991 70% of effort (89) 100 87 89
1992 70% of effort (89) 100 98 97
1993 70% of effort (89) 101 94 105
1994 Significant effort reduction 102 87 95
1995 Significant effort reduction 120 112 120
1996 80% of F(94) = 0.7 141 130 104 107
1997 80% of F(95) = 0.65 135 115 100 102
1998 F(98) should not exceed F(96) 153 140 114 122
1999 F = 0.60 to rebuild SSB 125 132 80 78
2000 F less than 0.55 <79 81 62 59
2001 lowest possible catch 0 48.6
2002 lowest possible catch 0
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Skagerrak (Division Illa)
'»Var ICES

Aduce
Predicted emdi 

u m ’sp io advice
Agreed
TAC1

. ACFM 
Landings*

1987 F = Fmra <21 22.5 20.9
1988 Reduce F 21.5 16.9
1989 F at Fmcd <23 20.5 19.6
1990 F a tF msd; TAC 21.0 21.0 18.6
1991 TAC 15.0 15.0 12.4
1992 70% of F(90) 15.0 14.8
1993 Precautionary TAC 15.0 15.3
1994 No long-term gain in increased F + precautionary TAC 15.5 13.9
1995 If required precautionary TAC; link to North Sea 20.0 12.1
1996 If required precautionary TAC; link to North Sea 23.0 16.4
1997 If required precautionary TAC; link to North Sea 16.1 14.9
1998 If required precautionary TAC; link to North Sea 21.9 20.0 15.3
1999 F = 0.60 to rebuild SSB 17.9 19.0 11.0
2000 F less than 0.55 <11.3 11.6 9.3
2001 lowest possible catch 0 7.0
2002 lowest possible catch 0

1 Norwegian fjords not included. Weights in ‘000 t.

Eastern Channel (Division VHd)
Year ICES Predicted catch Agieed i  »ifidul -- ACFM

Advice corrcsp. to advice TAC1 landings landings
1987 Not assessed - 9.4 14.2
1988 Precautionary TAC - 10.1 10.7
1989 No increase in F; TAC 10.02 n/a 5.5
1990 No increase in F; TAC 9.02 n/a 2.8
1991 Precautionary TAC 3.02 n/a 1.9
1992 If required, precautionary TAC 5,52 2.7 2.7
1993 If TAC 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 VÏI (except Division Vila), including Vile. Weights in ‘000 1.
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Cod in Sub-area IV, Division VHd & Division Illa (Skagerrak)

Landings
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Table 3.5.2.1 Nominal landings (in tonnes) of COD in Illa (Skagerrak), IV and VHd, 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 (E/W/NI) 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 
landings 104,751 88,533 97,349104,580 94,523120,023106,568102,169122,103 78,392 59,085

Agreed TAC 105,000100,000100,000101,000102,000120.000130,000115,000140,000132,400 81,000

Division VHd
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 n/a n/a 2,079 1,771 2,338 3,261 2,808 6,387 7,788
Netherlands - - 2 - - - + - 19 3 4
UK (E/W/NI) 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 n/a n/a 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 
landings 2,763 1,886 2,669 2,432 2,850 3,964 3,503 7,043 8,580 6,858 2,325

Continued ...
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Table 3.5.2.1 Continued

Division Illa  (Skagerrak)
Country 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000**
Denmark
Sweden
Norway
Germany
Others

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 

143 72 270 75 60 169 265 348 303 
110 12 - - 301 200 203 81 16 
65 12 102 91 25 134

8,734
1,909

345
54

7,683
1,350

301
9

Total Nominal Catch 17,800 12,071 14,002 14,737 14,160 12,109 16,249 14,896 14,267 11,042 9,343
Unallocated landings 0 -12 0 0 -899 0 0 50 1,064 -68 -66
WG estimate of total 
landings 17,800 12,059 14,002 14,737 13,261 12,109 16,249 14,946 15,331 10,974 9,277

Agreed TAC 21,000 15,000 15,000 15,000 15,500 20,000 23,000 16,100 20,000 19,000 11,600

Sub-area IV, Divisions V lld and Illa  (Skagerrak) combined
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000**

Total Nominal
Catch n/a
Unallocated
landings

n/a 114,843 111,578 104,504 

-823 10,171 6,130

127,551 124,203 121,512 137,182 ! 

8,545 2,117 2,646 8,832

) 1,325 

4,900

71,763

-1,076

WG estimate of 102,478 114,020 121,749 110,634 136,096 126,320 124,158 146,014 96,225 
total landings 70,687

* The Danish industrial by-catch and the Norwegian coast catches are not included in the (WG estimate of) total 
landings of Division Illa (Skagerrak).
** Provisional, 
n/a not available.

Division Illa  (Skagerrak) 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 1,116 1,073 850 723
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Table 3.S.2.2 Cod in Sub-area IV, Division VHd & Division Illa (Skagerrak).

Year Recruitment 
Age 1 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 2-8

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
1RCT3 estimate.
2 Based on 1998-2000 mean weight at age.
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3.5.3 Haddock in Sub-area IV (North Sea) and Division n ia  (Skagerrak -
Kattegat)

State of stock/exploitation: The stock is being 
harvested outside safe biological limits. SSB in 2001 is 
estimated to be above the Bpa, and fishing mortality in 
2000 is estimated to be above the Fpa. The 1999 year 
class is estimated to be strong and should 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 EU and Norway 
have “agreed to implement a long-term management 
plan fo r  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 o f the following elements:

1. Every effort shall be made to maintain a minimum 
level o f SSB greater than 100 0001 (B¡im).

2. For 2000 and subsequent years the Parties agreed 
to restrict their fishing on the basis o f a TAC

consistent with a fishing mortality rate o f 0.70 for  
appropriate age groups as defined by ICES.

3. Should the SSB fa ll below a reference point of 
140 000 t (BPJ, the fishing mortality referred to 
under paragraph 2 shall be adapted in the light o f 
scientific estimates o f the conditions then 
prevailing. Such adaptation shall ensure a safe 
and rapid recovery o f SSB to a level in excess o f 
140 0001.

4. In order to reduce discarding and to enhance the 
spawning biomass o f haddock, the Parties agreed 
that the exploitation pattern shall, while recalling 
that other demersal species are harvested in these 
fisheries, be improved in the light o f new scientific 
advice from, inter alia, ICES.

5. The Parties shall, as appropriate, review and 
revise these management measures and strategies 
on the basis o f any 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.

Precautionary Approach reference points (unchanged since 1999):
ICES considers that: ICES proposes that:

B]ini is 100 000 t, the bootstrapped median estimate of 
the lowest observed biomass.

Bpa be set at 140 000 t. This affords a high probability of 
maintaining SSB above Blim, taking into account the 
uncertainty of the assessments.

Fiim is 1.0, a fishing mortality historically associated 
with stock decline.

Fpa be set at 0.7. This F is considered to provide 
approximately 90% probability of avoiding a fishing 
mortality associated with stock collapse.

Technical basis:
Biim — Smoothed Bioss Bpa= 1.4*Bljm

Fi™ = Floss poorly defined; 1.4 Fpa which has historically 
led to decline: 1.0

Fpa = Fipg1 implies an equilibrium biomass > Bpa and a 
less than 10% probability that (SSBmt < Bpa).

1FiPg is defined as the F value having a 10% probability of giving a replacement line above Gioss, which is the slope in 
the stock recruitment plot associated with the lowest observed SSB.

Advice on management: Fishing mortality in 2002 
should be below Fpa, corresponding to a human 
consumption landing of 97 000 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, 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: Fsa ~ F(98-2000 - scaled) = 0.92; Catch (2001) = 285; Landings1 (2001) = 65; SSB(2002) = 219.

F (2001 
onwards)

Basis2 Catch
(2002)

Human
Consump.

Lndgs
(2002)

Discards
(2001)

Industrial 
Bycatch 
IV + Illa 

(2002)

HC
Lndgs

IV

HC Lndgs 
Illa

SSB
(2003)

0.32 0.3 Fsa 87 46 20 20 44 2 223
0.40 0.4 Fsa 105 59 26 20 57 2 207
0.49 0.5 Fsa 122 71 32 19 69 2 192
0.58 0.6 Fsa 138 82 37 19 79 3 178
0.70 Fca (0.74 Fsa) 160 97 44 18 94 3 160
0,75 « s a Uii m 47 m n 3 153
6 9 2 i n m 55 17 Î14 4 132
i m 114 m ÍS 131 4 114

Weights in ‘0001,1 North Sea + Illa human consumption. Multipliers on Fsq refer to human consumption and discard 
partial fishing mortality only. By-catch F is assumed constant at 0.06. The landings in Division Illa are calculated as 
3.3% of the combined area total. The figure 3.3% is the long-term average of the Division Illa (human consumption) 
landings expressed as a percentage of the combined IIIa-IV (human consumption) landings.
Shaded scenarios considered inconsistent with the precautionary approach.

242 ICES Cooperative Research Report No. 246



Medium- and long-term projections: At status quo F 
(0.92), the probability that SSB will be below Bpa in 10 
years time is about 0.35.

Elaboration and special comment: The large majority 
of the catch is taken by Scottish trawlers, seiners and 
pair trawlers. Smaller quantities of haddock are taken 
by other vessels, including Nephrops trawlers which 
use 70 mm mesh. In Division Illa, catches are taken by 
trawl, seine, and gili net in mixed fisheries.

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 surveys are 
extrapolations. Forecasts suggest that the 1999 year 
class will contribute to a rapid increase in the spawning 
stock in 2001-2002, but unless fishing mortality is

reduced in 2002, the probability that SSB will be below 
Bpa in 2003 is about 0.3.

The analytical assessment is based on a long time series 
of catch-at-age data using 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:___________________

Fish Mort
Ages 2-6

Yield/R SSB/R

Average Current 0.916 0.003 0.005
Fmax 0.247 0.004 0.019
Fo.l 0.167 0.004 0.028
Fmed 0.458 0.004 0.010
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Catch data (Tables 3.5.3.1-3):
Sub-area IV

Yeai Pfedu fed Agreed 
Ifldiiv TAC 

corresp. 
to advice1

Ulf.
lndgs.

Buhi
Cons.

ACT!»! catches

Dist' Indust, 
slip. hy- 

cafch

Total

1987 80% of F(85) 105 140 109 108 59 4 172
1988 77% of F(86); TAC 185 185 105 105 62 4 171
1989 Reduce decline in SSB; TAC; protect juveniles 68 68 64 76 26 2 104
1990 80% of F(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 Fpa <51.7 73.0 47 45 47 8 100
2001 F less than Fpa <58.0 61
2002 F less than Fpa <94.0

1Only pertaining to the North Sea. Weights in ‘0001.

Division Ula

Year PtedtLtol 
tmigs 

cotresp. 
to advice

Agreed
ÏNC

'ACFM landings

Hum. Indust Total ■ 
Cans, bycatch

1987 Precautionary TAC - 11.5 3.8 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 ‘0 001.
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Haddock in Sub-area IV (North Sea) and Division Illa
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Fishing Mortality

iO
i  °-8 -
o) 0 .6  - n

0.4 ■u.

0.0
1963 1968 1973 1 978 1983 1988 1 993 1998

-  Him

Recruitment (age 0)

500 
c
¡§ 400- 
!5
= 300-
£Q
£
'5k.

200  -

100 -

n n  D O n]] g i  d . n  l
1973

u0)cu
1968 1978 1983 1993 19981963 1988

Spawning Stock Biomass

1000 T

800 -
S S B

Blim
B p a

o 600 -

400 -

200 -

1963 1968 1973 1978 1983 1988 1993 1998

ICES Cooperative Research Report No, 246 245



Stock - Recruitment

450 t " 
c  400 
S' 350
a>
D)w

300 - 
r I 250 -
$  =  200 - 
E -ß£  150

100
50 

0

8ce

0

♦  S S B - R e c .
   -  Blim

 B p a

200 400 600

SSB in 1000t
800 1000

Yield and Spawning Stock Biom ass per Recruit

»w2 ,
2
ô>
>

0.005 
0.0045 

0.004 
0.0035 
0.003 - 

0.0025 
0.002 -  

0.0015 
0.001 -  

0.0005 - 
0

0.5 1 1.5

Fishing Mortality (ages 2-6)

0.07 

-- 0.06 

-- 0.05
cT

-- 0.04 ¡E 

0.03 g  

0.02 W 

0.01 

0

Precautionary Approach Plot
Period 1963-2001

1000 
900 - 
800 - 

-  700 - 
§  600 -
c  500 -

200 -  

100 -

0.0 0.2 0.8 1.0 1.2 1.40.4 0.6
Fishing Mortality (ages 2-6)

 F - S S B
♦  2001

■-— -  R im
 ...........Fpa

—   Blrm
 B p a

246 ICES Cooperative Research Report No. 246



Table 3.5.3.1 Nominal catch (t) of Haddock from Division Illa and the North Sea 1990-2000, as officially
reported to ICES and estimated by ACFM.

Division EUa
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 Hxons.
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 (Engl. & 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 H.cons.
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 nia 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 (‘0001) of Haddock from the North Sea and Division Illa, 1963-2000. Figures are
Working Group estimates.

North Sea Division Illa 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 3.53.3 Haddock in Sub-area IV (North Sea) and Division Illa.

Year Recruitment 
Age 0 

thousands

SSB

tonnes

Catch

tonnes

Mean F 
Ages 2-6

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 24396001 2150002 0.9200

Average 42719493 248777 262965 0.9299
1RCT3 estimate.
2 Based on 1998-2000 mean weight-at-age.

ICES Cooperative Research Report No. 246 249



3.5.4 Whiting in Sub-area IV (North Sea) and Division Vlld (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.

Precautionary Approach reference points (unchanged since 1999):
ICES considers that: ICES proposes that:

Bim is 225 0001, the lowest observed biomass. Bpa be set at 315 0001. This affords a high probability of 
maintaining SSB above Blim, taking into account the 
uncertainty of assessments. Below this value the 
probability of below-average recruitment increases.

FSim is 0.90, the fishing mortality estimated to lead to 
potential stock collapse.

Fpa be set at 0.65. This F is considered to provide 
approximately 95% probability of avoiding F!im, taking 
into account the uncertainty of the assessment.

Technical basis:
Blim=Bl0SS=225 0001. Bpa =1.4*B1;m, apparent impaired recruitment below this 

value: 315 0 001.
F]im=F]OSS=0.9. Fpa ~ 0.7 F,ta=0.65.

Advice on management: To bring SSB above Bpa in 
2003, fishing mortality in 2002 should be below 0.37, 
corresponding to human consumption landings of less 
than 37 0001 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 still well below Bpa. The SSB is estimated 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

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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C a tch  fo reca st fo r  2002:
B asis: F (2 0 0 1 ) =  V:x¡ =  F<98-00, scaled) =  0.46; S S B (2002) =  258; HC landings IV  (2001) =  36; HC landings V ild  (2001) 
= 5; D iscards (2001) -  25; Industrial by-catch (2001) =  12._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

F
(2002)

B asis Catch
(2002)

HC
(20 0 2 )

Discards
(2002)

Industrial
By-catch

(2002)

HC IV  
(2002)

HC V ild  
(2002)

SSB
(2003)

0 .29 0 .6 * F sa 58 29 17 12 2 6 3 327
0.33 0 .7 * F „ 65 33 20 12 29 4 321
0.37 0 .8 * F sq 7 2 37 2 2 12 33 4 315
Ü .42 ï h s m m i ï m i m m i i i i i i 2 5 12 3 7 5 3 ®
0 .4 6 u 4 5 2 ? & y 5 4Ö-2
0 ,5 0 C .A  i ; m  ;=. .. 9 0 3 0 ñ  ' ' 0 M
0 ,5 4 9 6 53 32 12 4 7 6 2 9  7
« 5 « T 3 * F w 1 02 56 3 4 I’ :': : i.:!
6 .0 5 i i S l i j.' ■ ■ , .. .M .. ■: '-L# L=- .'y-

W eigh ts in ‘0 0 0 1. T h e HC landings in D iv ision  V ild  are calculated as 11.5%  o f  the HC landings forecast for the area 
com bined, 11.5% being the average o f  the V ild  HC landings relative to the HC landings from  d ie com bined area for the 
years 1 9 9 2 -1 9 9 6 .
Shaded scenarios considered inconsistent with the precautionary approach.

D ifferen t assessm ent m eth ods g ive d ifferent a total catch in 2 0 0 2  o f  81 0 0 0 1 at status quo, but w ith
interpretations o f  th e state o f  th is stock. A  probabilistic approxim ate 95%  con fid en ce intervals from  4 8  0 0 0 1 to
forecast based on continued fish ing at status quo im p lies 114 0 0 0 1.

Total catch in 2002

0 .9  -
0.8 -

0 s 0 . 7 -
CA

0 . 6 -  
g  0 . 5 -  
g  0 . 4 -
û! 0.3 -

0 .2  -

0 2 0 4 0 6 0 8 0 1 0 0 1 2 0 1 4 0
Total catch (’000t)

C o m p a r iso n  w ith  p rev io u s  a sse ssm e n t a n d  ad v ice :
T he current assessm en t em ploys a d ifferent 
m eth od o logy  (T S A ) com pared to last year. T h is  
assessm en t w as taken forward to  prediction becau se it 
characterises th e uncertainty in the assessm en t better  
than the other approaches. T he h istoric results o f  the 
current assessm en t are, h ow ever, generally con sisten t  
w ith  la st year’s assessm ent.

M e d iu m - a n d  lo n g -ter m  p ro jectio n s: N o  m edium - or 
lon g-teim  projections h ave been carried out.

E la b o ra tio n  an d  sp ecia l com m en t: A t very lo w  Stock  
sizes , as experienced  in recen t years, catch opportunities 
in the short-term are very dependent on the strength o f  
in com in g  year classes. H ow ever, the estim ates o f  year 
c la ss  strength for w hiting are very im precise.

ICES Cooperative Research Report No. 246 251



Analytical assessm ent is  based on a tw enty-one year 
tim e-series o f  catch-at-age data only. There are 
inconsistencies betw een inform ation from  com m ercial 
catch data and survey inform ation. D iscard information is 
available for about 50% o f  the catch since 1975, although  
discard estim ates are im precise d ue to lo w  sam pling  
effort.

S o u rce  o f  inform ation*. Report o f  th e W orking Group on 
the A ssessm en t o f  Dem ersal Stocks in the North Sea and  
Skagerrak, June 2001 , Hamburg, Germ any (ICES C M  
2002/A C FM : 01).

Y ie ld  a n d  sp a w n in g  b io m a ss p e r  R e cru it  
F -r e fe ren ce  p oin ts:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

F ish  M ort 
A ges 2 -6

Y ie ld /R SSB /R

A verage Current 0 .385 0 .0 3 2 0 .163
Fmax 0 .9 5 2 0 .0 3 4 0 .109
Fo.i 0 .311 0.031 0 .178
Fmed 0 .621 0 .0 3 4 0.133
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Catch data (Tables 3.5.4.1-2):
North Sea (Sub-area IV)____

Y ear 1ÇËS- Pied fried  
Landings 
C o ite sp
to n d \ic e

A greed
T A C

O il
I-ndgs

AC FM  figures
Hum.
C on-

indust.
hy- 

. catch;

D isc.
slip.

Total
catch

1987 R edu ce F  towards F max 120 135 65 64 16 54 134
1988 N o  increase in F; T A C 134 120 66 52 4 9 28 129
1989 Protect ju ven iles - 115 4 0 41 43 36 120
1990 80%  o f  F(88); T A C 130 125 41 43 51 5 6 150
1991 70%  o f  effort (89) - 141 4 7 47 38 3 4 119
1992 70%  o f  effort (89) - 135 47 4 6 27 31 104
1993 70%  o f  effort (89) - 120 4 7 48 2 0 43 111
1994 Sign ificant reduction in effort; m ix ed  fishery - 100 4 2 43 10 33 86
1995 Sign ificant reduction in effort; m ix ed  fishery - 81 41 41 27 30 98
1996 M ixed  fishery; take into account cod  advice - 67 35 36 5 28 69
1997 M ixed  fishery; take into account cod  advice - 7 4 3 2 31 6 17 54
1998 N o  increase from  1996 level 5 4 60 24 24 3 13 4 0
1999 at least 20%  reduction o f  F (9 5 -9 7 ) 40 .4 4 4 25 26 5 2 4 55
2 0 0 0 low est p ossib le catch 0 30 24 24 9 2 2 55
2001 60% reduction o f  F (9 7 -9 9 ) 19.4 30
2 0 0 2 F  n ot larger than 0 .37 < = 33

W eights in ‘0 0 0 1.

E a ster n  C h an n el (D iv ision  V i ld )
Year Predicted  

catch  eofresp  
T o  advice

Agreed
T A C

O fficial
landings

A C F M '
. C atch  ■

1987 N ot assessed - - 7 .2 4 .7
1988 Precautionary T A C - - 7 .8 4 .4
1989 Precautionary T A C - - n/a 4 .2
1990 N o  increase in F; T A C 8.02 - n/a 3.5
1991 F sq;TAC 5.1 - n/a 5.7
1992 I f  required, precautionary TA C 6.02 - 5.9 5.7
1993 N o  basis for ad vice - - 5 .4 5 .2
1994 N o  long-term  gains in increasing F - - 7.1 6 ,6
1995 Significant reduction in effort; link  to  North Sea - - 5 .6 5 .4
1996 R eference m ad e to  North S ea  advice - - 5.1 5 .0
1997 R eference m ad e to  North Sea advice - - 4 .8 4 ,6
1998 R eference m ade to North Sea advice 5.8 - 4 .8 4 .6
1999 R eference m ade to North S ea  advice 3.9 - n/a 4 .4
2 0 0 0 L ow est p ossib le  catch 0 - n/a 4 .3
2001 60%  reduction o f 2.5 -
2 0 0 2  

I t , i
F not larger than 0 .37 < = 4

TV r ■ 1AOA ,1 Included in TA C  for Sub-area VII (except D ivision  V ila ). ^Including V ile . W eights in ‘0 0 0 1. n /a=N ot available.
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Whiting Sub-area IV (North Sea) & Division Vild (Eastern Channel)

Landings
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Table 3.5.4.1 Nominal catch (in tonnes) of Whiting in Sub-area IV and Division Vlld, as officially reported to
ICES.

S u b -area  IV
Country 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000*
B elgium 913 1,030 944 1,042 880 843 391 268 529 536
Denmark 1,529 1,377 1,418 5 49 368 189 103 46 58 105
Faroe Islands - 16 7 2 21 - 6 1 1 -
France2 5 ,188 5,071 5 ,502 4 ,735 5,963 4 ,7 0 4 3,526 1,908 4 ,2 9 2 2,529
Germ any, F ed R ep . 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
N orw ay 103 232 130 79 115 6 6 75 64 68 33
Poland - - - - - - - 1 - -
Sw eden 4 8 2 2 18 10 1 1 1 1 9 4
U K  (E .& W f 2 ,676 2,528 2 ,774 2,722 2 ,477 2 ,3 2 9 2,638 2 ,909 2 ,268
U K  (Scotland) 31 ,257 30,821 31,268 28 ,9 7 4 27,811 23 ,409 22,098 16,696 17,206
U nited  K ingdom 18,941
Total 4 6 ,6 0 7 46 ,998 47,301 42 ,2 1 6 41 ,4 0 0 35 ,116 31,573 23 ,938 26 ,402 24 ,456
U nallocated landings 701 -5 5 4 680 401 -348 1,006 -276 -7 2 -421 -412
W G  estim ate o f  
FLCons. landings 47 ,308 46 ,4 4 4 47,981 42 ,6 1 7 4 1 ,0 5 2 36 ,122 31,297 23 ,8 6 6 25,981 24 ,044
W G  estim ate o f  
discards 33 ,639 30,615 42,871 33 ,010 30 ,264 28,181 17,217 12,708 23 ,5 8 4 22 ,360
W G  estim ate o f  Ind. 
By-catch 38,311 26,901 20 ,099 10,354 26,561 4 ,7 0 2 5,965 3,141 5,183 8,886
W G  estim ate o f  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, N orw ay 1997 &  1998. 
2Includes D ivision Ha (EC).
31989-1994 revised. N . Ireland included with England and W ales.

Division Vnd

Country 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
B elgium 83 66 7 4 61 68 84 98 53 48 65
France - 5 ,414 5 ,032 6 ,7 3 4 5 ,2 0 2 4,771 4 ,532 4 ,495 - -
Netherlands - - - - - 1 1 32 6 14
U K  (E.&W ) 292 419 321 293 280 199 147 185 135
U K  (Scotland) 1 24 2 - 1 1 1 - -
U nited  K ingdom 110
Total 5,923 5 ,429 7 ,088 5,551 5,056 4 ,779 4 ,7 6 5
Unallocated -178 -214 -463 -161 -1 0 4 -156 -167
W .G . estim ate 5,718 5,745 5,215 6,625 5 ,390 4 ,9 5 2 4 ,623 4 ,5 9 8 4 ,431 4 ,298

S u b -a rea  IV and Division Vlld

1991 1992 1993 1994 1995 1996 1997 1998 1999 2 0 0 0
W .G . estim ate 124,976 109,705 116,166 92 ,606 103,267 73 ,957 59 ,102 4 4 ,3 1 3 59,179 59,588

256 ICES Cooperative Research Report No. 246



Table 3.5.4.2 Whiting in Sub-area IV and Division Vlld.

Y ear R ecruitm ent 
A g e  1 

thousands

SSB

tonnes

C atches

tonnes

M ean F  
A ges 2 -6

1980 4 4 9 5 0 8 0 5 0 7 9 8 0 2 2 4 0 0 0 0 .9 0 1 3
1981 1 74 2 3 3 0 4 8 1 5 2 0 193000 0 .8 6 5 8
1982 1 92 4 9 9 0 3 7 1 8 8 0 141000 0 .7 3 6 4
1983 1 6 8 1 8 6 0 32 4 2 3 0 162000 0 .7 7 9 5
1 984 2 6 7 4 2 8 0 2 6 2 1 4 0 146000 0 .9 4 0 2
1985 1844 0 0 0 2 7 0 8 5 0 1 06000 0 .8 7 3 4
1986 4 0 2 8 6 0 0 2 8 1 5 6 0 1 62000 0 .9 0 4 7
1987 3 1 1 1 7 6 0 2 9 0 9 0 0 138000 1 .0566
1988 2 3 1 9 4 2 0 2 8 5 5 9 0 133000 0 .8 8 3 7
1989 4 0 5 9 6 4 0 2 6 5 1 9 0 12 4 0 0 0 0 .9 4 5 0
1990 1 96 3 9 7 0 2 9 4 8 1 0 154000 0 .9 3 2 8
1991 1 86 0 6 6 0 2 7 1 0 8 0 125000 0 .7 7 8 3
1992 1 77 5 7 9 0 2 5 6 9 0 0 110000 0 .7 4 4 4
1993 197 5 7 3 0 2 3 0 8 5 0 116000 0 .7 8 4 8
1994 184 8 7 4 0 2 2 2 7 1 0 9 2 0 0 0 0 .8 2 1 0
1995 158 3 5 6 0 2 3 3 1 9 0 103000 0.7701
1996 109 6 5 6 0 2 0 4 7 9 0 7 4 0 0 0 0 .7 1 8 9
1997 83 7 6 1 0 178290 5 9000 0 .5 7 3 9
1998 1414960 152620 4 4 0 0 0 0 .4 7 7 4
1999 2 2 4 4 3 8 0 173690 5 9 0 0 0 0 .4675
2 0 0 0 155 1 3 0 0 2 4 3 4 0 0 5 9 0 0 0 0 .4 5 3 5
2001 2 1 9 1 8 7 0 ' 2 5 7 4 4 0 0 .4 6 0 0

A verage 2 1 9 2 1 4 0 2 7 5 5 2 8 120190 0 .7 6 6 8
1T S A  estim ate.
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3.5.5 Saithe in Sub-area IV (North Sea), Division Illa (Skagerrak) and Sub-area VI 
(West of Scotland and Rockall)

S ta te  o f  sto c k /ex p lo ita tio n : T h e stock is  w ith in  safe  
b io log ica l lim its. F ish in g  m ortality has d eclin ed  from  
1986  to  2 0 0 0 , and  is  estim ated  b elow  F pa in  2 0 0 0 . SSB  
h as rem ained  near or b elow  B pa sin ce  1984, but it  has 
increased  in  the late 1990s an d  is  estim ated  to be above  
B pa in  2001 .

M a n a g e m e n t o b jec tiv es: In 1999  the E U  an d  N orw ay  
h ave “agreed to implement a long-term management 
plan fo r  the saithe stock, which is consistent with the 
precautionary approach and is intended to constrain 
harvesting within safe biological limits and designed to 
provide fo r  sustainable fisheries and greater potential 
yield. The plan shall consist o f  the following elements:

1. Every effort shall be made to maintain a minimum 
level o f  SSB greater than 106 0 0 0 1 (BUm).

2. For 2000 and subsequent years the Parties agreed  
to restrict their fishing on the basis o f  a TAC

T ech n ica l basis:

A d v ic e  o n  m a n a g em en t: IC E S  a d v ise s  th a t fish in g  
m o r ta lity  in  2 0 0 2  sh o u ld  b e  b e lo w  F pa co rresp o n d in g  
to  la n d in g s  in  2 0 0 2  o f  le s s  th a n  148 0 0 0 1. 

R e le v a n t fa c to rs  to  b e  c o n s id e red  in  m an agem en t:
T h e assessm en t is  con sidered  to be uncertain as it  is  
very sen sitive to th e addition o f  a  s in g le  year’s data and  
there are n o  survey data to  confirm  the stock trends as 
calibrated by com m ercia l C PU E. T h e  catch forecast is  
m ain ly  driven by the assum ption  o f  average  
recruitm ent, w ith about o n e  third o f  the forecast 2 0 0 2

consistent with a fishing m ortality rate o f  0.40 fo r  
appropriate age groups as defined by ICES.

3. Should the SSB fa ll below  a reference point o f
200 000 t (Bpa), the fishing mortality referred to
under paragraph 2 shall be adapted in the light o f
scientific estimates o f  the conditions then 
prevailing. Such adaptation shall ensure a safe 
and rapid recovery o f  SSB to a level in excess o f  
200  0 0 0 1.

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

ICES con siders that the agreed  Precautionary Approach  
referen ce p o in ts in  th e m an agem en t p lan  are consistent 
w ith  the precautionary approach, provided they are 
used  as upper bounds on F  an d  low er bounds on SSB , 
and  n ot as targets.

land in gs and 2 0 0 3  S SB  orig in ating  from  th is  
assum ption. T his m ean s that th e forecasts m ay not 
track fluctuations in  the stock  particularly w ell. F ish in g  
at Fpa w ill at current recru itm ent lev e ls  m ak e SSB  
fluctuate around B pa, and  therefore th e stock  w ill in  
so m e years b e s ligh tly  b elow  B pa an d  in other years, 
such as in  2 0 0 1 , be s ligh tly  above. Therefore, th e ICES  
assessm en t o f  the state o f  th e stock  w ill m o v e  in and  
out o f  safe b io log ica l lim its . M edium -term  
con sideration s ind icate that con tin ued  fish in g  at F sq 
im p lies  lo w  probability o f  fa llin g  b elow  B pa.

P re ca u tio n a r y  A p p ro a ch  r e fe r e n c e  p o in ts  (u n ch a n g e d  s in c e  1999):
IC E S  co n s id e rs  th at: IC E S  p r o p o se s  th at:

B lim is 106 0 0 0 1 B pa b e  set at 2 0 0  0 0 0  t
F lim is  0 .6 0 Fpa be set at 0 .40

B lim= B loS5= 1 0 6  0 0 0 1. B pa Im paired recruitm ent at S SB  le s s  than 2 0 0  000  t. 
T h is affords a  h igh  probability o f  m ain ta in in g  SSB  
above B ]im, taking in to  accoun t th e uncertainty o f  
assessm ents. B elo w  th is va lu e  th e probability o f  below  
average recruitm ent increases.

Fiim=Fic.5S= 0 ,6 , th e fish in g  m ortality  estim ated  to lead  to  
potential stock co llap se.

F pa= 5 & p ercen tile  o f  F loss (0 .4 5 ) im p lies  that B eq <  B pa. F  
= 0 .4  im p lies  that Beq >  B pa an d  P (S S B mt <  Bpa) <  10%. 
T h is F  is  considered  to  p rov id e approxim ately  95%  
probability o f  avoid ing F ]im, taking into  account the  
u ncertainty o f  the assessm ent.
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T h e fo llo w in g  table illustrates the proportional 
contribution o f  land in gs by area over d ifferent periods.

‘{ lan d in gs bj aren over iliffei c m  pci i< >ds
P en oti A rea U la #  IV A fea  V I

19 8 2 -1 9 9 8 8 6 14
19 8 8 -1 9 9 8 87 13
19 9 3-1998 91 9

M e d iu m - an d  lo n g -ter m  p ro jectio n s: R esu lts o f  the  
m ed ium -term  an a lysis ind icate that under th e status 
quo fish in g  m ortality there is  a lo w  probability o f  
fa llin g  b elow  B pa in  th e m edium -term .

E la b o r a tio n  a n d  sp ec ia l co m m en t: S a ith e in the
N orth Sea are m ain ly  taken in a  direct trawl fish ery  in 
deep water near the Northern S h e lf ed ge and the  
N orw egian  deeps. N orw egian , French and  Germ an  
traw lers take the m ajority o f  the catches. In the first 
h a lf  o f  th e year the fishery is  d irected  tow ards m ature  
fish , w h ile  im m ature fish  d om inate in  the catches the  
rest o f  the year. T h e  m ain  fishery  w as develop ed  in the 
b eg in n in g  o f  1970s. In later years, the traw lers have  
a lso  exp lo ited  deep-w ater fish . T he fish ery  in  Sub-area  
V I con sists largely  o f  a directed French, G erm an and  
N orw egian  deep-w ater fish ery  operating oh the sh e lf  
ed ge, and a  Scottish  fishery operating inshore.

A n alytica l assessm en t is based  on ca tch -at-age analysis  
u sin g  CPTJE inform ation from  com m ercia l fisheries. 
L ack  o f  recruitm ent ind ices for recent and in com in g  
year cla sses m ak es catch pred ictions im precise .

C o m p a riso n  w ith  p rev io u s  a ssessm e n t a n d  ad v ice:
T he perception o f  the state o f  the stock is  different from  
last year w hen  th e stock  w as considered  to  be outside  
safe b io log ica l lim its. T he general tendency o f  th is  
assessm en t to overestim ate F  and underestim ate SSB  
h as persisted, and the current assessm en t ind icates that 
the stock  is  w ith in  sa fe  b io log ica l lim its.

B efore 1999, sa ith e in Sub-area VI and sa ith e in  Sub- 
area IV and D iv isio n  I lla  w ere a ssessed  as tw o separate  
stocks. T he ICES ad vice ap plies to  th e com bin ed  areas 
Illa , IV , and V I.

S o u rce  o f  in fo rm a tio n : Report o f  the W orking Group  
on the A ssessm en t o f  D em ersal S tocks in the North S ea  
and Skagerrak, lu n e  2 0 0 1 , Hamburg, G erm any (IC ES  
CM  2002/A C F M : 01).

Y ie ld  a n d  sp a w n in g  b io m a ss p er  R ecru it  
F -r e fe r e n c e  p o in ts:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Fish M ort 
A g e s 3 -6

Y ield /R S S B /R

A verage Current 0 .2 9 0 0.628 1 .334
Emax 0 .1 6 2 0 .6 6 0 2 .5 5 9
Fo.i 0 .0 8 7 0 .6 1 0 4 .2 7 4
Fmed 0.371 0 .6 0 4 0 .9 6 5

C a tch  fo r e c a st  fo r  2002:
B asis: F w =  F (98-0Q  scaled) =  0 .29; L and ings (2 0 0 1 ) ~  110; S S B (2 0 0 2 ) =  233

F (2001  onwards) B asis Total L and ings L and ings I lla  &  
I V o (2002)

L and ings VI** 
(2002)

S S B (2003)

0 .1 2 0 .4  F sq 51 4 6 5 2 9 4
0 .1 7 0 .6  F sq 74 67 7 272
0 .23 0 .8  F sq 95 86 9 2 5 2
0 .29 LO F sq 115 105 10 2 3 4
0 .35 1.2  F „ 133 121 12 2 17
0 .4 0 Fpa =  1 .38 F sq 148 135 13 203

■ $ .4 4 - : ■ - 1 .5  Ffq 158 144 14 1 9 4
W eigh ts in ‘0 0 0 1.
Shaded  scenarios considered  in consisten t w ith th e  precautionary approach. 
♦L andings sp lit according to  average in  19 9 3 -1 9 9 8 .

ICES Cooperative Research Report No. 246 259



Catch data (Tables 3.5.5.1-2):

S a ith e  in  IV  an d  I l la
Year ÏCES

i i g a l l l B p l l l l l l l l l f S l l l l
P icd ic ied  
land ings  

e t m 's p  to 
ad vice

A greed
T A C

O fficia l
iam h n gs

N c m
la n d in g s”

1987  R educe F < 198 173 154 149
1988  60%  o f  F(86); T A C 156 165 113 107
1989 N o  in crease in  F; T A C 170 170 9 2 9 2
1990  N o  increase in F; T A C 120 120 85 88
1991 N o  increase in F; T A C 125 125 93 99
1992  N o  increase in F; T A C 102 110 92 92
1993 70%  o f F ( 9 1 ) ~  93 0 0 0  t 93 93 99 105
1994  R educe F by 30% 72 97 90 102
1995 N o  increase in  F 107 107 97 113
1996  N o  increase in  F 111 111 9 6 110
1997 N o  increase in F 113 115 8 6 103
1998 R educe F by 20% 97 97 86 100
1999  R edu ce F  to F pa 104 110 106 107
2 0 0 0  R edu ce F  by 3 0  % 75 85 86 87
2001  R edu ce F  by 2 0 % 87 87
2 0 0 2  F  <  Fpa <135

W eigh ts in  ‘0 0 0  t.

S a ith e  in  V I
Y ear IC E S P ie d k tc d A greed O fficia l A m *

landings .'T A C  " fon d in es lan d in gs
cytresp

to  advice
1987 F  reduced towards F max 19 2 7 .8 32 .5 3 1 .4
1988  80%  o f  F (86); T A C 35 35 32 .8 3 4 .2
1989 F <  0 .3; TA C 2 0 30 2 2 .4 2 5 ,6
1990  80%  o f  F (88); TAC 2 4 29 18.0 19.9
1991 Stop  SSB  decline; TAC 21 22 17.9 17.0
1992  A v o id  further reduction in  SSB < 19 17 10.8 11.8
1993 F  =  0 .21 6.3 14 14,5 13.9
1994  L ow est p ossib le  F 14 13.02 12.8
1995 S ign ifican t reduction in effort - 16 10.62 11.8
1996  N o  in crease in F 1 0 .2 1 13 9 .4 2 9 .4
1997  S ign ifican t reduction in F 12 8 .6 2 9 .4
1998  60%  R eduction in  F 4 .8 10.9 7 .4 2 8 .4
1999  60%  reduction in  F 4 .8 7 .5 6 .8 7.3
2 0 0 0  R educe F  by 3 0 % 6.0 7 6 .4 5 .9
2 0 0 1  R edu ce F  by 2 0  % 9.0 9
2 0 0 2  F <  F pa < 13

1 Status quo c a t c h .2 Incom plete data. W eigh ts in  ‘0 0 0 1.
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Saithe in Sub-area IV, Division Illa (Skagerrak) & Sub-area VI
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Table 3.5.5.1 Nominal catch (in tonnes) of Saithe in Sub-area IV and Division Illa and Sub-area VI, 1991-
2000, as officially reported to ICES.

S u b -a rea  IV  a n d  D iv is io n  I l la
Country 1991 1992 1993 1994 1995 1996 1997 1998 1999 2 0 0 0
B elg ium 29 7 0 113 130 2 2 8 157 2 5 4 2 49 2 0 0 122
Denm ark 6 ,3 1 4 4 ,6 6 9 4 ,2 3 2 4 ,3 0 5 4 ,3 8 8 4 ,7 0 5 4 ,5 1 3 3 ,9 6 7 4 ,4 9 4 3,529
Faroe Islands 671 2 ,4 8 0 2,875 1 ,780 3 ,808 617 158 1,298 1,101 -
France 14,795 9,061 15 ,258 13 ,612 1 1 ,2 2 4 12 ,336 10 ,932 11 ,786 2 4 ,3 0 5 20 ,3 9 9
G erm any 19 ,574 13 ,177 14 ,814 10,013 12,093 11,567 12,581 10,117 10,481 9 ,273
N etherlands 199 180 79 18 9 17 4 0 7 7 11
N orw ay 3 6 ,2 4 0 4 8 ,2 0 5 4 7 ,6 6 9 4 7 ,0 4 2 5 3 ,7 9 3 55 ,531 4 6 ,4 8 4 4 9 ,5 4 0 5 5 ,8 1 6 4 3 ,2 2 4
Poland 1,336 1,238 937 151 5 9 2 365 822 813 862 747
Sw eden 1,514 3 ,3 0 2 4 ,9 5 5 5 ,3 6 6 1,891 1,771 1,647 1,857 1 ,929 1,421
U K  ( E .& W .) 4 ,0 7 0 2,893 2 ,4 2 9 2 ,3 5 4 2 ,5 2 2 2 ,8 6 4 2 ,5 5 6 2 ,293 2 ,8 7 4
U K  (Scotland) 8 ,6 0 2 6,881 5 ,9 2 9 5 ,5 6 6 6 ,341 5 ,8 4 8 6,329 5 ,353 5 ,4 2 0
U nited
K ingdom 6,711

U .S .S .R . 116 - - - - - - - - 67
T otal reported 9 3 ,4 6 0 92 ,1 5 6 9 9 ,2 9 0 9 0 ,3 3 7 96 ,8 8 9 9 5 ,7 7 8 86 ,3 1 6 8 7 ,2 8 0 107 ,489 85 ,5 0 4
U nallocated 5,121 187 5 ,8 4 0 12,098 16,525 14,458 17 ,006 12,983 -175 1,945
W .G . estim ate 98 ,581 92 ,3 4 3 105 ,1 3 0 102,435 113 ,414 110 ,2 3 6 103 ,3 2 2 100 ,263 1 0 7 ,3 1 4 87 ,4 4 9
T A C 125 ,0 0 0 110 ,000 9 3 ,0 0 0 9 7 ,0 0 0 107 ,000 111 ,0 0 0 115 ,0 0 0 9 7 ,0 0 0 110 ,0 0 0 85 ,0 0 0
Prelim inary values for F rance (1 9 8 9 -1 9 9 5 , 1998-2 0 0 0 ), N orw ay (19 9 5 , 1997-2 0 0 0 ), Sw eden  (1999 ).
Includes Ila  (EC ), IIIa-d (E C ) and IV: F rance (1 9 8 9 -1 9 9 1 , 1994 , 1999 -2 0 0 0 ).
Includes Estonia: U S S R  (1991).

S u b -a rea  V I
Country 1991 1992 1993 1994  1995 1996  1997 1998 1999 2 0 0 0
B elg ium 6 2 2 - - - - - -
Denm ark - 1 2 - - 1 - - -
F aroe Islands 2 4 1 - - - 3 1 -
France 12,423 6 ,5 3 4 10 ,216 8 ,423  6 ,1 4 5  4 ,781  4 ,6 6 2  3 ,635 3 ,467 3 ,314
G erm any 590 685 222 5 2 4 321 1 ,012  4 9 2  5 0 6 2 5 0 305
Ireland 260 278 317 438 5 3 0  4 1 9  411  216 320 -
N orw ay 31 67 59 7 4 35 34  :26 41 126 58
Portugal - - - - - - 1 - -

R ussia - - - - - - - 3 6
Spain 49 - - - - - 13 5 4 23 -
U K  (E , & W . & N .I.) 593 540 799 7 4 4 317 708 2 9 4  526 503
U K  (Scotland) 3 ,885 2 ,7 0 8 2 ,903 2 ,8 2 8  3 ,2 7 9  2 ,4 3 5  2 ,6 5 9  2 ,4 0 2 2 ,0 8 4
U nited  K ingdom 2,7 4 0
T otal reported 17,861 10 ,816 14 ,5 2 0  13 ,031  10 ,627  9 ,393  8 ,5 5 9  7 ,3 8 0 6 ,7 7 6 6 ,423
U nallocated -8 6 6 988 -5 7 7 -2 1 0  1 ,143 4 0  859  1 ,054 566 -533
W .G , estim ate 16 ,995 11 ,804 13 ,943  12 ,821  1 1 ,7 7 0  9 ,4 3 3  9 ,4 1 8  8 ,4 3 4 7 ,3 4 2 5 ,8 9 0

P relim inary values: F rance (1 9 9 8 -2 0 0 0 ), N orw ay (19 9 4 , 1 9 9 7 -1 9 9 9 ).
Includes D iv ision  V b  (EC): F rance (1991).
Reported by T A C  area, V b  (E C ), V I, X II and X IV : F rance (1 9 9 9 -2 0 0 0 ).

S u b -a rea s  IV  a n d  V I an d  D iv is io n  I l la
1991 1992 1993 1994 1995 1996 1997 1998 1999 2 0 0 0

W .G . estim ate 1 1 5 ,5 7 6 104,147 119 ,073 115 ,2 5 6 1 2 5 ,1 8 4 119 ,669 112 ,740 108 ,697 114 ,656 9 3 ,3 3 9
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Table 3.5.S.2 Saithe in Sub-area IV, Division Illa and Sub-area VI,

Y ear R ecruitm ent 
A g e  1 

thousands

SSB

tonnes

L andings

tonnes

M ean F  
A ges 3 -6

1967 4 5 3 7 2 4 150833 94 5 1 4 0 .3 2
1968 4 3 8 3 4 9 2 1 1 7 1 4 116789 0 .2 9
1969 4 9 2 2 5 3 2 6 3 9 4 5 131882 0 ,2 6
1970 2 7 0 9 3 7 3 11985 2 3 6 6 3 6 0 .41
1971 2 6 0 8 2 0 4 2 9 5 2 3 2 72481 0 .33
1972 2 7 3 3 9 0 4 7 4 0 1 9 2 7 5 0 9 8 0 .4 0
1973 301 4 1 3 5 3 4 3 6 4 2 5 9 6 0 2 0 .42
1974 6 7 8 0 8 1 5 5 4 7 2 7 3 0 9 4 3 9 0 .5 6
1975 2 2 2 2 0 0 4 7 1 8 2 8 3 0 8 9 2 6 0 .4 8
1 976 157 0 6 2 351239 3 6 1 6 8 0 0 .7 6
1977 145115 2 6 2 7 4 4 22 3 3 9 5 0 .6 2
1978 124 2 9 2 2 6 7 2 7 7 166199 0 .48
1979 2 8 8 9 3 5 23 9 9 7 9 135967 0 .40
1980 1 9 2 2 0 0 2 3 3 5 6 5 142395 0 .45
1981 221811 2 3 8 3 4 9 146092 0.31
1982 358101 2 0 6 2 1 8 189861 0 .4 8
1983 5 1 4 8 3 9 2 0 9 0 8 6 197774 0 .5 7
1984 4 4 0 4 7 9 170172 2 1 9 6 4 2 0 .69
1985 176369 151686 22 6 1 2 9 0 .7 2
1986 21 2 0 0 3 142255 20 2 7 5 8 0 .83
1987 128388 144467 180776 0 .66
1988 192736 142808 140778 0 .65
1989 2 1 8 7 0 6 110296 117609 0.71
1990 156469 98015 107945 0 .6 4
1991 2 3 5 6 1 6 9 2269 1 1 5 5 7 6 0 .5 9
1992 168651 94091 104147 0 .6 2
1993 3 5 6 4 4 2 100674 119073 0.51
1994 173023 108963 115255 0 .5 2
1995 2 7 9 4 7 7 135806 125183 0 .4 2
1996 136828 159236 119669 0.41
1997 1 3 8 0 3 4 2 0 1 7 0 5 112740 0 .2 8
1998 1 7 4 7 6 0 2 0 3 6 1 3 108699 0 .3 2
1999 1 9 4 4 7 0 2 2 2 8 3 7 114655 0 .3 4
2 0 0 0 1 9 4 4 7 0 2 1 7 5 4 4 9 3 3 4 0 0 .2 9
2001 1 9 4 4 7 0 1 2 3 2 0 0 0 2 0 .29

A verage 2 6 1 8 5 5 23 2 5 6 7 173315 0 .49
1 GM  1989-1998 .
2 B ased  on 1 9 9 8 -2 0 0 0  m ean  w e ig h t at age.
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3.5.6 Plaice in Sub-area IV (North Sea)

S tate  o f  stock /exp lo ita tion : T he stock is  considered  to  
b e outside sa fe  b io lo g ica l lim its. SSB  in  2001 is b elow  
Bpa and fish ing m ortality in 2 0 0 0  w as above F ?a. 
Spaw ning stock b iom ass has declin ed  from  1989 to 
1997, w here it  reached  its h istorical m inim um . F ishing  
m ortality increased  from  the 1960s to the 1990s, 
reaching a record h igh  in 1997. E xcep t for the 1996  year 
class, recruitm ent s in ce  1993 has been b elow  average. 
Surveys ind icate that the 2001 year class m easured as 0 -  
group is  strong.

M a n a g em en t ob jectives: In 1999, the E U  and N orw ay  
h ave “agreed to implement a long-term management 
plan  fo r  the p la ice stock, which is consistent with the 
precautionary approach and is intended to constrain 
harvesting within safe biological limits and designed to  
provide fo r  sustainable fisheries and greater potential 
yield . The plan shall consist o f  the following elements:

1. Every effort shall be made to maintain a minimum 
level o f  SSB greater than 210 0 0 0 1

2. For 2000 and subsequent years the Parties agreed  
to restrict their fishing on the basis o f  a TAC 
consistent with a fishing mortality o f  0.3 fo r  
appropriate age groups as defined by ICES.

3. Should the SSB fa ll below a reference point o f  
300 0 0 0 1 (Bpa), the fishing mortality referred to 
under paragraph 2 shall be adapted in the light o f  
scientific estimates o f  the conditions then 
prevailing. Such adaptation shall ensure a safe and 
rapid recovery o f  SSB to a level in excess o f  
300 000 t.

4. In order to reduce discarding and to enhance the 
spawning biomass o f  plaice, the Parties agreed that 
the exploitation pattern shall, while recalling that 
other demersal species are harvested in these 
fisheries, be improved in the light o f  new scientific 
advice from, inter alia, ICES.

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

IC E S considers that the agreed  Precautionary Approach  
reference points in the m an agem ent plan are consistent 
w ith the precautionary approach, provided th ey  are used  
as upper bounds on F  and  low er bounds on S S B , and not 
as targets.

Precautionary approach reference points (unchanged since 1998):
IC E S  c o n s id e rs  that: IC E S  p ro p o ses  th at:

Bum is  2 1 0  0 0 0  t, the low est observed b iom ass. B pa be set at 300  0 0 0 1. T his is the p reviou sly  agreed  
M B A L  and affords a  h igh probability o f  m aintaining SSB  
above B lim, taking into account the uncertainty o f  
assessm ents.

Fita is 0 .6 . Fpa b e  set at 0 .3 0 . T his F  is considered  to provide  
approxim ately 95% probability o f  avo id in g  F !im, taking  
into accoun t the uncertainty o f  the assessm ent.

T ech n ica l b asis:
Biim=Bioss=210 0 0 0 1. Bpa A pproxim ately 1 .4  B lim, previous M B A L .
Fi,m=Finss= 0 .6 . Fpa =  5'1' % o f  F loss (0 .6 ) is  0 .3 6 , w h ich  im p lies  that B eq<  

B pa. Therefore a low er value is required. F  =  0 .3  im plies  
B«, >  Bpa and a  less  than 10 % probability that SSBmt < 
B ca.

N B : A s F  increases ab ove 0 .3 , P (S S B mt <  B pa) increases rapidly.

A d v ice  o n  m an agem en t: IC E S  recom m en d s th a t th e  
fish in g  m orta lity  b e  less  th a n  Fpa =  0 .3 , corresp o n d in g  
to  lan d in gs o f  le ss  th a n  77  0 0 0 1 in  2002 . 

R elev a n t fac tors to  b e  co n sid ered  in  m an agem en t: In
this stock, SSB is  persistently over-estim ated and F  
under-estim ated, p ossib ly  a s  a result o f  not including  
discards in the assessm ent. T he b ias o f  the assessm ent 
suggests that the T A C  for 2 0 0 2  should be set low er than 
the 77  0 0 0  t

T he im pact o f  the cod  em ergency m easures in 2001 and 
o f  the agreed technical m easures that w ill be  
im plem ented from 2002  onw ards h ave  not been  
evaluated. It has been observed that the c lo sed  area in 
2001  has induced a change in the spatial distribution o f  
the fleets. T he im plem entation o f  a  square m esh  panel for 
beam  trawl gears, w hich w ill b e  m andatary from  2002  
onwards, is  not expected  to affect the exploitation o f  
plaice.
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C o m p a r iso n  w ith  p rev io u s  a ssessm e n ts: T he
a ssessm en t h as chan ged  becau se o f  a revision  o f  th e age  
com p osition s in the landings and because com m ercial 
C P U E  ser ies h a v e  been  excluded . T h e n ew  assessm en t  
g iv es  a  h igher estim ate o f  spaw ning b iom ass in recent

years and a lso  a higher estim ate o f  fish in g  m ortality  
com pared to  th e previous assessm ent, but it  h as not 
reso lved  th e retrospective bias, w h ich  is  thought to  
originate from  the catch data.

C a tc h  fo reca st for 2002:
Basis: F (2001) =  F M = F (9 8 -0 0 ) scaled  =  0 .43; L andings(2001) =  117; S SB {2002) =  247 .

F (2 0 0 2  onwards) B asis Landings
(2002)

SSB  (2003)

0 .17 0 .4  * F sa 4 7 339
0 .22 0.5  * F so 58 328
0.25 0 .58  * F „ 65 320
0 .26 0 .6  * F sq 68 317
0.30 Foa =  0 .7  * F ra 77 307
0,35 i : : . : :  :i m • y  ••• -29?  •
0 .3 9 95 , , , 2 8 $ , , ,
0-43 l i i * 103 2 8 0
0-48 1 ,1 *  F sa 111 2 7 1
0 5 2 - ' ' 1.2 1 10 ■ . - 2 6 4 -  -

W eigh ts in ‘0ÓÖ t.
Shaded scenarios considered inconsistent w ith the precautionary approach.

M e d iu m - an d  lo n g -te r m  p ro je ctio n s: M edium -term  A  fish in g  m ortality rate o f  0 .25  w ould  g iv e  a lo w
an alysis indicates that fish ing at F pa (= 0 ,3 ) w ou ld  g iv e  a probability o f  S SB  still being b elow  B pa in 2003 .
very  lo w  probability that SSB  is  b e low  B pa in year 2005 .

Plaice,North Sea. Medium term analysis. Prob[SSB< 300.Okt].
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E la b o r a tio n  a n d  sp ecia l com m en t: D u e to the  
m in im u m  m esh  s ize  (80  m m ) in the m ix ed  beam  trawl 
fish ery , south o f  55°N , or 5 6 °N  east o f  5°E , large 
num bers o f  (undersized) p la ice are discarded. Estim ates 
o f  discards are not included in the assessm ent since tim e  
ser ies o f  discards are not available. B ecau se  d iscards are 
n ot included  in the assessm ent the fish in g  m ortality on 
ju v en ile s  is  underestim ated. O ngoing sam pling  
program m es indicate that discarding in recent years has

increased from  about 50%  in num bers h istorically to 7 0 -  
80%  in 2000  and 2001 . T he high estim ates o f  discards in 
recent years m ay  be caused  by a  reduction in growth, 
w hich extends the tim e the fish is undersized and subject 
to discarding. T here is  a  n eed  for continuous m onitoring  
o f  discards and special attention should  be g iven  to  
reconstructing recent discard trends so  a s  to im p rove the 
assessm en t o f  th is stock.
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C om m ercial C PU E series h ave  been excluded from  the  
assessm ent this year. There w as accum ulating ev id en ce  
that the C PU E  series m ay b e  b iased  by restrictive T A C s  
and m ay  thus not reflect the trends in the stock.

T h e strong 1996 year class has started to recruit to the 
fishery in the sum m er o f  1999. T h e 1996  year class h as  
increased  the SSB  less  than expected . First indications o f  
the 2001  year class are that it is  a lso  strong. I f  this year 
class fo llo w s a sim ilar pattem  o f  growth and maturation 
as the 1996 year class, it im p lies that it too  m ay  show  
delayed  recruitm ent to the fishery and h igh  discard rates 
over an extended period.

with v esse ls  >  3 0 0  h p  during the second  and third 
quarter and, sin ce  1994 , during the fourth quarter as 
w ell. S in ce  1995, the p la ice  b ox  h as been c lo sed  for the 
w h ole  year. B eam  trawlers <  3 0 0  hp are a llow ed  to fish  
in sid e th e box. E ffort reductions h ave m ain ly  been  
e ffec tiv e  s in ce  1994  w hen the fourth quarter w as closed  
and w hen  effort lev e ls  in  the box d ecreased  to  around  
10% o f  the pre-box level.

A nalytica l assessm ent u ses catch -at-age and C PU E data  
from  surveys on ly . F orecasts u se  in d ices from  research  
vesse l surveys, includ ing  on e from  2001  surveys. N o  
discards are used in the assessm ent.

T he stock-recruitm ent p lot su ggests that in recent years 
recruitm ent has declin ed  at low er S S B . H ow ever, 
recruitm ent surveys at a ge  zero do not ind icate such a 
reduction , and it is  p ossib le  that the low er estim ated  
recruitm ent in the assessm ent m ay  be exp la in ed  b y  an 
increase in  discarding.

A round 9% o f  th e total cod  land in gs in 1999 in  the 
North S ea  w ere taken by beam  trawlers fish in g  for  
p la ice  and so le  (A non  2001).

North S ea  p la ice  is  taken m ain ly  in  a m ix ed  flatfish  
fish ery  by beam  trawlers in the southern and south­
eastern North Sea. D irected fish eries are a lso  carried out 
w ith seine and gillnet, and by beam  trawlers in the 
central North Sea.

S in ce  1989, an area with h igh  concentrations o f  sm all 
p la ice  (“P la ice  B ox”) w as c lo sed  to  beam  trawl fish eries

S ou rce  o f  in form ation : Report o f  the W orking Group on 
the A ssessm en t o f  Dem ersal Stocks in the North Sea and 
Skagerrak, June 2001 , Hamburg, G erm any (ICES CM  
2002/A C FM : 01).

R eferen ces: Anon (2001) Report o f  the scientific  
m eeting on im provem ent o f  selectiv ity  o f  fishing gears. 
Brussels, 5 -9  March 2001.

Y ie ld  an d  sp a w n in g  b io m a ss p e r  R e cru it

F ish M ort 
A g es 2 -1 0

Y ield /R S SB /R

A verage Current 0 .3 4 2 0 .2 6 4 0 .777
Fmax 0 .2 9 5 0 .265 0.915
Fo.i 0 .1 5 3 0 .245 1.837
Fmcd 0 .3 3 8 0 .2 6 4 0 .7 8 6

C a tc h  d a ta  (T ab les 3 .5 .6 .1 -2 ):
Y ear ICES Predicted tm dm gs  

Oorresp, t o a d \ i a
A g fw d

'IA C
G t ik u t
land in gs

-A C fM  
L andings ■

1987 F  <  F(84); TA C 120 150 131 154
1988 70% o f  F(85); T A C 150 175 138 154
1989 R educe F; buffer SSB < 175 185 152 170
1990 Status quo  F; TAC 171 180 156 156
1991 N o  increase in F; T A C 169 175 144 148
1992 N o  long-term  gains in increasing F 1 175 123 125
1993 N o  long-term  gains in increasing F 170s 175 115 117
1994 N o  long-term  gains in increasing F 1 165 110 110
1995 Significant reduction in F 872 115 96 98
1996 Reduction in F  o f  40% 61 81 80 82
1997 Reduction in F  o f  20% 80 9 1 3 8 2 83
1998 Fish  a tF  =  0.3 82 87 7 0 7 2
1999 Fish  a tF  =  0.3 106 102 79 81
2 0 0 0 Fish  a tF  =  0.3 95 97 84 83
2001 F ish  a tF  =  0.26 78 78
2 0 0 2 F<Fpa■___  T- <77
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Plaice Sub-area IV (North Sea)
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Table 3.5.6.1 North Sea plaice. Nominal landings (tonnes) in Sub-area IV as officially reported to ICES.

Country 1993 1994 1995 1996 1997 1998 1999 2 0 0 0
B elg ium 10,814 7 ,951 7 ,093 5 ,765 5,223 5 ,5 9 2 6 ,1 6 0 7 ,6 2 0
Denm ark 16 ,452 17 ,0 5 6 13,358 11 ,776 13 ,9 4 0 10 ,087 13,468 13 ,408
France 603 4 0 7 4 4 2 379 2 5 4 489 624 8 3 6
G erm any 6 ,8 9 5 5 ,6 9 7 6 ,329 4 ,7 8 0 4 ,1 5 9 2,773 3 ,1 4 4 4 ,3 1 0
N etherlands 4 8 ,5 5 2 5 0 ,2 8 9 44 ,2 6 3 35 ,4 1 9 34 ,1 4 3 30 ,541 37,513 3 5 ,0 3 0
N orw ay 827 5 2 4 527 917 1,775 1 ,004 913 835
Sw eden 7 6 3 5 10 2 4 3
U K  (E /W /N I) 2 0 ,5 8 6 1 7 ,8 0 6 15,801 13,541 13 ,789 11,473 9 ,743
U K  (Scotland) 10 ,542 9 ,9 4 3 8 ,5 9 4 7,451 8,345 8 ,4 4 2 7 ,318
U nited  K ingdom 20,711
Others 1
Total 115 ,278 109 ,679 9 6 ,4 1 0 80 ,033 81 ,6 3 8 7 0 ,4 0 4 78 ,8 8 7 82 ,753
U nallocated 1,835 713 1,946 1,640 1 ,410 1,130 1,775 305
W G  estim ate 117,113 110 ,392 9 8 ,3 5 6 81 ,6 7 3 83 ,0 4 8 7 1 ,5 3 4 80 ,6 6 2 83 ,0 5 8
TA C 175 ,000 165 ,000 115 ,000 8 1 ,0 0 0 91 ,0 0 0 87 ,0 0 0 102,000 9 7 ,0 0 0
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Table 3.S.6.2 Plaice in Sub-area IV (North Sea).

Year Recruitm ent 
A g e  1 

thousands

SSB

tonnes

Landings

tonnes

M ean F  
A g e s  2 -1 0

1957 296163 3 5 4 6 2 3 70563 0 .1 9 7 3
1958 42 9 9 8 3 3 4 0 6 3 5 7 3 3 5 4 0 .2 1 1 8
1959 4 3 3 4 3 4 3 4 5 1 8 6 7 9 3 0 0 0 .2 2 6 6
1960 4 0 5 3 2 0 3 6 8 3 0 9 87541 0 .2 4 6 9
1961 35 9 3 7 9 3 5 2 8 7 5 85984 0 .2331
1962 318795 4 4 6 5 6 7 87472 0 .2 3 4 5
1963 31 5 1 7 9 4 3 9 9 7 1 107118 0 .2 6 4 5
1964 1021861 4 2 2 9 2 8 110540 0 .2 7 3 2
1965 309561 4 1 4 3 4 6 97143 0 .2 7 6 1
1966 3 0 5 3 6 2 4 1 6 3 7 8 101834 0 .2 5 9 5
1967 2 7 7 2 1 7 4 9 2 9 9 5 108819 0 .2 4 2 7
1968 2 4 5 4 9 0 4 5 6 0 8 9 111534 0 .2 2 1 0
1969 32 7 4 5 7 4 1 8 2 6 2 121651 0 .2 5 3 9
1970 37 0 4 2 4 3 9 9 5 5 4 130342 0 .3 3 3 0
1971 2 7 5 4 5 4 3 7 2 3 2 8 113944 0 .3 1 5 6
1972 2 3 4 5 4 2 375771 122843 0 .3 4 1 0
1973 5 4 1 8 0 7 33 4 6 8 7 130429 0 .3 8 0 7
1974 4 5 1 8 6 8 30 8 7 7 3 112540 0 .3 9 1 6
1975 335621 3 1 9 9 7 2 108536 0 .3 6 5 8
1976 324479 314431 113670 0 .3 1 5 2
1977 4 7 1 1 0 4 329 1 1 9 119188 0 .3351
1978 4 2 9 7 1 8 322 4 6 3 113984 0 .3 2 9 2
1979 4 4 4 0 9 2 3 0 9 1 5 0 145347 0 .4 5 8 8
1980 6 59427 2 9 4 8 1 0 139951 0 .3 9 9 9
1981 42 4 1 5 9 304 8 5 8 139747 0 .4 0 2 9
1982 1024299 2 9 7 2 3 4 154547 0 .4 4 4 7
1983 58 9 3 6 7 320 3 8 2 144038 0 .4 2 4 5
1984 6 0 7 4 1 0 3 2 0 8 0 7 156147 0 .3 9 5 9
1985 527093 352 6 5 7 159838 0 .3 9 0 4
1986 1243815 3 5 2 5 8 4 165347 0 .4 5 9 5
1987 5 3 8 1 7 4 3 8 0 7 1 3 153670 0 .4 6 1 1
1988 56 1 8 5 7 361 5 8 9 154475 0 .4 3 9 9
1989 406040 4 0 0 7 6 7 169818 0 .4 1 7 5
1990 394258 372305 156240 0 .3 9 0 3
1991 399943 3 1 4 3 5 0 148004 0 .4 8 9 0
1992 401431 2 7 7 9 2 6 1 25190 0 .5 2 6 9
1993 283 6 3 2 24 3 6 9 1 117113 0 .5 4 1 7
1994 237772 2 0 4 2 1 3 1 10392 0 .5 9 1 1
1995 3 2 1 3 3 6 180697 9 8 3 5 6 0 .5 3 8 9
1996 2 4 9 4 0 6 159092 81673 0 .6 0 0 4
1997 9 7 7 8 7 4 136791 83048 0 .6 1 9 7
1998 315648 198893 71 5 3 4 0 .5 4 6 2
1999 236571 199980 80 6 6 2 0 .5 5 9 7
2 0 0 0 3 4 0 1 3 6 25 0 8 5 7 83 0 5 8 0 .4 3 2 2
2001 3 5 9 0 0 0 1 2 8 9 0 0 0 2 0 .4 3 0 0

A verage 444 9 5 5 3 3 0 4 3 6 116966 0 .3 8 2 4
1RCT3 estimate.
2 B ased  on 1998-2000  m ean w eigh t at age.
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3.5.7 Sole in Sub-area IV (North Sea)

S ta te  o f  stock /exp lo ita tion : T he stock  is  being harvested  
outside safe b io log ica l lim its. S SB  in 2001 is above the 
proposed  B pa but fish ing m ortality in  2 0 0 0  rem ains above 
F pa. T he spaw ning stock reached an historic lo w  in 1998  
b elow  Bita. It increased sharply fo llow in g  recruitment o f  
the strong 1996  year class, but has since declined  as this

year c lass has passed  through the fishery. Subsequent 
year classes h ave been about average.

M a n a g em en t ob jectives: N o  exp licit m anagem ent 
objectives are set for this stock.

P reca u tio n a ry  A p p ro a ch  re fer en ce  p o in ts  (u n ch an ged  s in c e  1999):
IC E S  co n s id e r s  th at: IC E S  p rop oses th at:

B ]im is  25 0 0 0 1, the lo w est observed  b iom ass. Bpa be set at 35  0 0 0 1, This affords a h igh  probability o f  
m aintaining SSB  ab ove B lim, taking into accoun t the  
uncertainty o f  assessm ents.

Film is undefined. F pa be set at 0 .4 . T his F  is  considered  to p rovide a greater 
than 95% probability o f  avo id in g  B |im, taking into  
account th e uncertainty o f  the assessm ent.

T ech n ica l b asis:
Blim—Bioss—25 0 0 0 1. Bpa— 1.4 *Biiin

Fpa 5 Ih p ercentile (0 .4 9 ) o f  Floss im p lies  Beq <  -  B pa, F  =  
0 .4  im p lies B eq >  B„a and P(SSBmt < B pa) <  10%.

A d v ice  on  m an agem en t: IC E S  reco m m en d s th a t  
fish in g  m orta lity  o n  N o r th  S ea  so le  b e  red u ced  to  
b e lo w  0 .37 co rresp o n d in g  to  ca tch es o f  less th an  
14  3 0 0 1 in  2 0 0 2  in  o rd er  to  m a in ta in  S SB  a t  B pa in  th e  
m ed iu m -term .

R e le v a n t factors to  b e  co n sid ered  in  m an agem en t: The
trend in SSB o f  this stock is h eavily  dependent on the 
occasionally occurring strong year classes. T he S SB  and 
landings in recent years has been dom inated by the 
abundant 1996  year class w hich is no longer dominating 
in th e stock and fo llow in g year classes are o f  average  
strength. Consequently, th e stock is decreasing and is 
expected  to decrease further in 2 0 0 3  b elow  B pa, even  i f  
fish ing m ortality is  reduced to  F ^ . A  reduction in Fishing 
m ortality to w ell below  F pa is  required to  maintain SSB  
ab ove B ^  in 2003. T A C s in recent years h ave been  
agreed above the recom m ended Fpa.

T w o  surveys indicate that the 2001 year class m ay be 
strong, but this year class w ill not affect SSB before 2004  
and w ill not affect the short-term prediction. T he size o f  
th is year class w ill b e  m ore p recisely  estim ated by 
directed 0-group surveys. T h ese results w ill b ecom e  
available in N ovem ber 2001 . T he strength o f  the 2001  
year class w ill affect m edium -term  prospects 
significantly.

S o le  is  m ain ly  caught in a  m ix ed  beam  trawl fishery  
w ith  p la ice  using 80  m m  m esh  in the southern North 
S ea. T his m eans it is  im portant to take into account the  
im pact o f  m anagem ent m easures for p la ice  w hen  
considering sole. T here is  n ot a sim p le on e-to -on e link  
b etw een  the catch o f  so le  and p la ice  w hen considering  
effort reduction. T h e proposed  reduction in fish ing

m ortality for p la ice  is  30% , w h ile  the advice given  
ab ove ind icates a reduction o f  around 20% . T hese  
reductions are n ot considered  to conflict.

M anagem ent m easures, w hich  produced a reduction in 
the m ortality on ju v en ile  so le  w ou ld  b en efit the stock. 
T he con tin ued  u se o f  80  m m  m esh  together with the 
m inim um  landing s iz e  o f  2 4  cm  results in a  h igh  
proportion o f  so le  being landed w hich  are im m ature. 
T h e m aintenance o f  the p la ice  b ox  is  a  m easure, w hich  
probably ben efits so le  by protecting ju ven iles  in the 
m ain continental nursery areas.

T he c lo sed  area in spring 2001 under the North Sea cod  
em ergency  regulations resulted  in a redistribution o f  
fish in g  activity for flatfish . T he flatfish  fish ery  w as  
probably m ore im p acted  by this m easure than the 
roundfish fishery. T h e conseq u en ces o f  th ese m easures  
are n ot a ssessed  or accounted  for in the projections. 
A round 6% o f  the total cod  land in gs in 1999 in the  
North Sea w ere taken by beam  trawlers fish in g  for sole.

In relation to this, technical m easures introduced in  
January 2 0 0 0  m ay  affect the exp loitation  o f  the so le  and  
p laice. T h e  area w here fish ing  w ith  80  m m  is  a llow ed  
h as extended  from  55°N  to 56°N  east o f  5°E, ICES is  not 
able to  assess  the im pact o f  this m easure, but it is  
considered  u n likely  to h ave an im pact on sole.

C o m p a riso n  w ith  p rev iou s a ssessm en t an d  advice:
T he assessm en t o f  N orth Sea so le  appears to  b e  
relatively  stab le from  year to year and com parison o f  
the h istorica l trends in F  and SSB  betw een this year and  
la st sh ow  a c lo se  sim ilarity.
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Catch forecast for 2002:
Basis: F(2001) = = F(1998-2000t scaled) ^0.46; Landings (2001) = 19.8; SSB(2002)= 35.5.

F  (2002) B asis Landings
(20 0 2 )

SSB  2003)

0,27 0 .6*  F sq 11.1 36.1
0 .32 0 .7  * F sq 12.6 34.6
0.367 0.8* Fsq 14.1 33.1
0.371 0.81 * Fs, 14.3 33.0
0 ,4 0 *5.1 32A

Q M 3 0 ,4
& 3S ï.2 * Í9 A 2 7 »

W eights in ‘0 0 0 1,
Shaded scenarios considered inconsistent with the precautionary approach.

M e d iu m  an d  lo n g -term  p rojection s: A t F sq (0 .46), there 
is  around 50%  probability o f  the SSB  falling b elow  B pa in 
the m edium -term  (1 0  years). A  reduction o f  fishing

m ortality to Fr/J w ill reduce the probability o f  fa lling  
b elow  B pa to  around 25%.
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E la b o r a tio n  a n d  sp ec ia l co m m en t: S o le  is m ain ly  
taken by beam  trawl fleets in  a  m ixed  fishery for so le  
and p la ice in  the southern part o f  the North Sea . T he  
m in im um  m esh  s iz e  perm itted w hen fish in g  for so le  is  
80  m m . B eam  trawl fleets started to  develop  in  th e m id- 
1960s, and h a v e  expanded  up to the 1990s. A  relatively  
sm all part o f  the catch is  taken in a directed fish ery  by  
g ill-netters in  coasta l areas, m o stly  in  the 2n d  quarter o f  
the year. S in ce  1989, th e distribution pattern o f  the 
beam  trawl flee ts  >  300  H P h as changed d ue to  the 
introduction o f  th e ‘P la ice  B o x ’ in  the south-eastern part 
o f  th e  North Sea.

S o u r ce  o f  in form ation : Report o f  the W orking Group on  
the A ssessm en t o f  D em ersal Stocks in the North Sea and 
Skagerrak, June 2001, Hamburg, G erm any (ICES C M  
2002/A C FM : 01).

R eferen ces: Anon (2001) Report o f  the scientific  
m eeting on im provem ent o f  selectiv ity  o f  fishing gears. 
Brussels, 5 -9  March 2001.

Y ie ld  a n d  sp a w n in g  b io m a ss  p e r  R ecru it  
F -r e fe r e n c e  p oin ts:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

F ish  M ort 
A g e s  2-8

Y ie ld /R S SB /R

A verage Current 0 .4 5 7 0 .165 0.321
Fjnax 0 .3 2 9 0 .1 6 6 0 .4 4 8
Fo.l 0 .0 9 4 0 .145 1.368
Fmed 0 .2 8 2 0 .165 0 .5 2 4

C a tch  d ata  (T ab les 3 .5 .7 .1 -2 ):
Year ICES

A d vice
Predicted landings 
curresp lo  advice

A ste ed  
T A C

O fficial
landings

ÁO FM  
' L andings -

1987 R ebuild  SSB  to 40  0 0 0 1; TA C 11.0 14.0 13.8 17.4
1988 Increase SSB  towards 5 0  0 0 0 1; T A C 11.0 14.0 13.4 21.6
1989 Increase SSB  towards 50  0 0 0 1; T A C 14.0 14.0 14.5 21.8
1 990 80%  o f  F(88); T A C 25 .0 2 5 .0 26.5 35.1
1991 S S B > 5 0  0 0 0 1; T A C 27 .0 2 7 .0 2 7 .6 33.5
1 992 T A C 2 1 .0 2 5 .0 2 6 .0 29.3
1993 N o  long-term  gains in increased F 2 9 .0 1 3 2 .0 29 ,8 31.5
1994 N o  long-term  gains in increased F 3 1 .0 1 3 2 .0 31.3 33.0
1995 N o  long-term  gains in increased F; link to p laice 2 8 .0 1 2 8 .0 28.8 30.5
1996 M ixed  fishery, link  p la ice a d v ice  into account 2 3 .0 ’ 23 ,0 20 .4 22.7
1997 <80%  o f  F (95) 14.6 18.0 13.7 15.0
1998 75%  o f  F (96) 18.1 19.1 19.7 20.9
1999 F <  F pa (80%  o f  F ( 9 7 ) ) 20.3 2 2 .0 22 .0 23.5
2 0 0 0 F <  Fpa < 19 .8 2 2 .0 20 .7 22.5
2001 F <  Fpa < 17 .7 19.0
2 0 0 2

. . .

F < 0.37 < 14 .3
'Catch status quo F . W eights in  ‘0 0 0 1.
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Sole in Sub-area IV (North Sea)
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Table 3.5.7.1 Nominal catch (tonnes) of Sole in Sub-area IV and landings as estimated by the Working Group.

Year B elg ium  D enm ark France G erm any N etherlands U .K . Other Total U nallocated  W G  T A C
Fed. R ep. (E .&  W .) countries reported landings Total

1982 1,927 522 68 6 290 17,749 4 0 3 21 ,5 7 7 2 2 1 ,5 7 9 2 0 ,0 0 0
1983 1 ,740 7 3 0 33 2 619 16,101 435 19,957 4 ,9 7 0 2 4 ,9 2 7 2 0 ,0 0 0
1984 1,771 818 4 0 0 1,034 14 ,330 5 8 6 1 18 ,940 7 ,8 9 9 2 6 ,8 3 9 2 0 ,0 0 0
1985 2 ,3 9 0 6 9 2 875 303 14 ,897 7 7 4 3 19 ,934 4 ,3 1 4 2 4 ,2 4 8 2 2 ,0 0 0
1986 1,833 4 43 2 9 6 155 9 ,5 5 8 6 4 7 2 12 ,934 5 ,2 6 6 18 ,200 2 0 ,0 0 0
1987 1 ,644 3 42 318 2 1 0 10,635 6 7 6 4 13,829 3 ,5 3 9 17,368 14,000
1988 1,199 6 1 6 4 8 7 45 2 9,841 7 4 0 28 13,363 8 ,2 2 7 2 1 ,5 9 0 14 ,000
1989 1 ,596 1,020 3 1 2 864 9 ,6 2 0 1 ,033 50 14,495 7,311 2 1 ,8 0 6 14 ,000
1990 2 ,3 8 9 1,428 352 2 ,2 9 6 18 ,202 1 ,614 263 2 6 ,5 4 4 8 ,5 7 6 3 5 ,1 2 0 2 5 ,0 0 0
1991 2 ,9 7 7 1,307 4 6 5 2 ,1 0 7 18,758 1,723 271 27 ,6 0 8 5 ,9 0 5 33 ,513 27 ,0 0 0
1992 2 ,0 5 8 1,359 548 1,880 18,601 1,281 277 2 6 ,0 0 4 3 ,3 3 7 29 ,341 2 5 ,0 0 0
1993 2,783 1,661 4 9 0 1,379 2 2 ,0 1 5 1,149 298 29 ,7 7 5 1,716 31,491 3 2 ,0 0 0
1994 2,935 1 ,804 4 9 9 1,744 2 2 ,8 7 4 1,137 2 9 8 31,291 1,711 3 3 ,0 0 2 3 2 ,0 0 0
1995 2 ,6 2 4 1,673 64 0 1 ,564 20 ,9 2 7 1,040 312 2 8 ,7 8 0 1 ,687 3 0 ,4 6 7 2 8 ,0 0 0
1996 2 ,5 5 5 1,018 535 6 7 0 15 ,344 848 229 20,351 2 ,3 0 0 22 ,651 2 3 ,0 0 0
1997 1,519 689 99 510 10,241 4 7 9 20 4 13,741 1 ,160 14,901 18,000
1998 1,844 520 51 0 782 15,198 549 338 19 ,739 1 ,129 20 ,8 6 8 19 ,100
1999 1,919 828 357 1,458 16,283 645 501 21 ,991 1 ,440 23 ,431 2 2 ,0 0 0
2 0 0 0 1,806 1,069 36 2 1,280 15,273 6 0 0 346 2 0 ,7 3 6 1 ,796 2 2 ,5 3 2 19 ,000

French data are provisional.
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Table 3.5.7.2 Sole in Sub-area IV (North Sea).

Y ear R ecruitm ent 
A g e  1 

thousands

SSB

tonnes

Landings

tonnes

M ean F 
A g e s 2-8

1957 165506 78 9 0 3 12067 0 .1 3 6 9
1958 144954 8 5 5 7 0 14287 0 .1 5 9 9
1959 5 5 9 0 1 3 93 1 9 3 1 3 8 3 2 0 .1 3 2 4
1960 6 6 8 5 9 101247 1 8 6 2 0 0 .1 6 6 9
1961 115737 148957 2 3 5 6 6 0 .1 5 9 9
1962 2 8 3 4 6 148788 2 6877 0 .1 8 0 6
1963 2 3 0 0 8 1 4 8 4 0 6 2 6 1 6 4 0 .2 6 1 2
1964 5 5 4 3 6 0 5 3 5 8 5 11342 0 .2 2 7 7
1965 1 21486 4 8 9 5 5 17043 0 .2 4 6 4
1966 4 1 1 8 2 104788 3 3 3 4 0 0 .2 3 9 8
1967 75333 100877 33 4 3 9 0 .3081
1968 100100 88925 33 1 7 9 0 .3 7 2 6
1969 50589 7 0 3 7 7 27559 0 .4 2 2 9
1970 1 4 1 5 1 0 6 2 9 4 6 19685 0 .3 5 0 6
1971 4 1 9 4 0 52381 2 3 6 5 2 0 .4 4 3 9
1972 7 6 9 6 3 5 5 7 4 2 2 1 0 8 6 0 .3 9 2 9
1973 106444 4 1 8 7 7 19309 0 .4 5 1 8
1974 110847 4 2 2 9 4 17989 0 .4 6 2 3
1975 4 1 9 3 3 4 3 0 3 8 20773 0 .4 6 1 5
1 976 114287 4 3 5 0 3 17326 0 .4 0 4 3
1977 140748 36 0 7 5 18003 0 .3 8 1 3
1978 4 7 0 8 4 38 6 1 0 2 0 2 8 0 0 .4 9 2 8
1979 1 1 8 4 2 4 6 2 5 5 2 2 5 9 8 0 .4 6 0 0
1 980 155177 3 6 1 1 4 15807 0 .4 4 1 6
1981 149698 24811 15403 0 .4 4 6 7
1 982 153499 34 9 2 0 2 1 5 7 9 0 .4 9 4 0
1983 144559 4 2 3 4 5 2 4 9 2 7 0 .4 6 3 6
1 984 72 0 1 5 4 5 6 1 6 2 6 8 3 9 0 .5 5 0 7
1985 82353 4 2 8 6 8 2 4 2 4 8 0 .5135
1 986 1 61400 3 6 1 0 4 1 8 2 0 0 0 .4 9 8 5
1987 72871 31458 17368 0 .4 2 8 0
1988 4 4 6 6 0 8 4 1 7 6 4 2 1 5 9 0 0.4951
1989 1 09408 3 6 3 3 7 2 1 8 0 6 0 .3 9 0 0
1990 1 80779 90903 3 5 1 2 0 0 .4 3 3 9
1991 73 2 4 8 7 7 9 1 8 33513 0 .4 6 8 7
1992 352367 7 7 6 7 5 2 9 3 4 1 0 .4 4 7 9
1993 7 0 2 8 2 55831 31491 0 .5 2 7 2
1994 58255 7 4 9 7 0 3 3 0 0 2 0 .5 2 9 4
1995 9 9 3 7 0 5 9 8 8 8 3 0467 0 .5 5 6 2
19 9 6 5 0 9 7 8 37987 22651 0 .6555
1997 3 0 3 3 6 6 30143 14901 0 .5 4 8 2
1998 1 27288 22993 2 0 8 6 8 0 .5595
1999 86431 4 8 9 6 8 2 3431 0 .4 6 0 5
2 0 0 0 9 6 0 0 0 1 4 7 6 9 8 2 2 5 3 2 0 .4 5 8 4
2001 6 7 0 0 0 1 3 9 6 0 0 2 0 .4 6 0 0

A verage 1 33178 61605 22661 0 .4 0 3 2
1R C T 3 estim ate.
2 B ased  on 1998-2000  m ean w eight at age.
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3.5.8 Herring in Sub-area IV, Division Vlld and Division Dia (autumn-spawners)

S ta te  o f  sto ck /ex p lo ita tio n : T h e stock  is  outside safe  
b io log ica l lim its. SSB  in 2 0 0 0  w as 7 7 2  0 0 0  t, w hich  is  
b elow  the U]ir:i o f  8 0 0  0 0 0 1. S SB  decreased  s ligh tly  
after th e gradual increase s in ce  1993. In 1996  the  
fish in g  m ortality  for the adult part o f  th e stock w as  
reduced to 0 .4 5 . It h as fluctuated at that lev e l in the  
subsequent years, being 0 .4 2  in 2 0 0 0 . For ju ven iles  the  
fish in g  m ortality rem ained  b elow  0 .1  s in ce  1996. T he  
1 9 9 6  year c la ss  appears to  b e  sm aller than p reviously  
assum ed, but is s till above average. T he 1997  year class  
is  below  average. T h e  1998 year cla ss  appears to be 
strong in a ll surveys and is  already sh ow ing  up in the  
catches. E arly ind ications o f  the 1999  year class sh ow  
that it m ay a lso  be w e ll above average.

M a n a g e m e n t o b jec tiv es: A ccord ing  to the E U -N orw ay  
agreem ent {D ecem ber 1997):

1. Every effort shall be made to maintain a level o f  
Spawning Stock Biomass (SSB) greater than the 
Minimum Biological Acceptable level (MBAL) o f  
800.000 tonnes.

2. A  medium-term management strategy, by which 
annual quotas shall be set fo r  the directed  fishery 
and fo r  by-catches in other fisheries as defined by 
ICES, reflecting a fishing mortality rate o f  0.25 fo r  
2 -ringers and older and 0.12 fo r  0-1  -ringers, shall 
be implemented.

3. Should the SSB fa ll below a reference point o f  1.3 
million tonnes, the fishing mortality rates referred  
to under paragraph 2, will be adapted in the light o f  
scientific estimates o f  precise conditions then

A d v ic e  o n  m a n a g em en t: IC E S  a d v ise s  th a t ca tch es  
in  2 0 0 2  sh ou ld  b e  w ith in  th e  co n str a in ts  o n  fish in g  
m o r ta lity  a g re ed  by E C  a n d  N o r w a y , i.e . F 2.6 <  0 .2  
an d  F 0.i <  0 .1 . S ev er a l su ch  o p tio n s  a r e  p rese n ted  in  
th e  M a n a g e m e n t O p tio n  ta b le . F ish in g  m o rta lity  
in r e c e n t  y e a r s  is  w e ll in  e x c e ss  o f  th e  sp ec ified  
ta r g e ts  an d  IC E S  a d v ise s  th a t  a d d itio n a l m e a su r es  to

prevailing, to ensure rapid recovery o f  SSB to 
levels in excess o f  1.3 million tonnes.

The recovery plan referred to  above may, inter alia, 
include additional limitations on effort in the form  o f  
special licensing o f  vessels, restrictions on fishing 
days, closing o f  areas and/or seasons, special reporting 
requirements or appropriate control measures.

4. By-catches o f  herring may only be landed in ports  
where adequate sampling schemes to effectively 
monitor the landings have been set up. A ll 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.

5. The allocation o f  the TAC fo r  the d irected  fishery  
fo r  herring shall be 29%  to Norway and 71 % to the 
Community. The by-catch quota fo r  herring shall be 
allocated to the Community.

6. The Parties shall, i f  appropriate, consult and adjust 
management measures and strategies on the basis 
o f  any new advice provided by ICES including that 
from  the assessment o f  the abundance o f  the most 
recent year class.

7. A review o f  this agreement shall take p lace no later 
than 31 Decem ber 2001.

8. This agreement shall enter into fo rce  on I January 
1998.

ICES considers the agreem ent to b e  con sisten t w ith the  
precautionary approach.

co n tro l th e  c a tc h e s  an d  e n su re  a c c u r a te  re p o r tin g  
w ill  b e  r e q u ired  to  r e s tr ic t  ca tch es .

R e b u ild in g  p lan : M an agem en t h as in  recen t years  
intended  to reduce the F , to  0 .2  and an Fo_i to  <  0.1 . 
T h ese  targets serve as a rebu ilding plan.

P re ca u tio n a r y  A p p ro a ch  r e fe r e n c e  p o in ts  (u n ch a n g ed  s in c e  1999)
IC E S  c o n s id e rs  th at: IC E S  p rop osed  th at:

B lim is  8 0 0  0 0 0  t B pa be set a t 1.3 m ill t

F lim is not defined F pa be set at F ages0-i =  0 .12; at Fages2-6 =  0 .2 5

T ech n ica l b asis:
B lim: b elow  this value poor recruitm ent has been  
experienced

B pa: part o f  a h arvest control ru le based  on sim u lations

Fiimi N o t d efined F pa: part o f  a harvest control ru le b ased  on sim u lations
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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 Bps at the advised 
fishing mortalities.

Continued fishing at stolus 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 2001 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 F0.
1 and F2-6. 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 spreadsheet prediction program.

Based on F status quo = F2000
Predictions for 2001, based on F values from 2000

Fjuv Fad Fleet F ’s 
FB-D FA

Fleet Yields in ’OOOt 
A B

(in ’000t) 
TOTAL SSB

D Yield 2001
0.047 0.415 0.046 0.396 463 20 41 13 537 1145

Prediction summary: Yields for 2002 (in ’000t)
Scenario Fjuv Fad Fleet F ’s Fleet Yields in WOt TOTAL SSB

(0-1 ring) (2-6 ring) FB-E FA A B C D Yield 2002
1 004'7 0.415 0044 0.392 589 16 l i l i II 668 1453
II 0.050 0.200 0.049 0.184 303 23 29 15 370 1675
III 0.100 0.200 0.099 0.177 291 50 27 34 402 1653
IV 0.063 0.179 0.067 0.160 265 36 33 15 349 1676
V 0.120 0.250 0.119 0 222 357 59 34 40 490 1607

I
II
III
IV
V

Assumptions for 2002
F status quo: Fjuv and Fad as in 2000 
Fjuv=0.05, Fad=0.20 
Fjuv=0.10, Fad=0.20

Fjuv-0.12, Fad=0.25______________

Maintain catch ratios for fleets A:C and B:D 
Maintain catch ratios for fleets A:C and B:D 
Maintain catch ratios for fleets A:C and B:D 
Maintain catches as agreed TACs for 2001 

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;
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C: Directed fisheries with purse seiners and trawlers in Division Illa;
D: Vessels fishing in Division Illa for herring and sprat and other vessels participating in fisheries where

herring is taken as by-catch in Division Illa.

The following bullet points apply for all options (I-V) presented above:

• Catches of 3-ringers and older autumn-spawners in Division Illa are assumed to be of North Sea origin and are 
included in projections;

• Fa .2 .¡s is the F for fleet A, averaged over 2-6-ringers;
•  F b- d,o- i  is the average F for 0-1-ringers, fleets B,C,D.
• The 1997 agreement between EU and Norway operates with a single TAC for small mesh fisheries in Division 

Illa. 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-recruitment 
relationship. The currently estimated parameters for the 
Beverton and Holt stock-recruitment tend to give very 
optimistic trends in SSB. However, when geometric 
mean recruitment is used the projections indicate that 
the stock is expected to remain approximately stable 
around Blim at current fishing mortality.

Elaboration 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 1-ringers that occur 
in Division Illa. 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 0001. Emergency 
regulations were introduced to reduce TACs which 
reduced the fishing mortality rate substantially.

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

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 0 001.

This stock complex also includes Downs herring 
(herring in Divisions IVc and VHd) which has shown 
independent trends in exploitation rate and recruitment, 
but cannot be assessed separately. Abundance indices 
from larvae and trawl surveys indicate 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. 
EU splits its share of the total TAC (Sub-area IV and 
Division VHd) 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 adjustments of the total stock 
TAC.

Catches for recent years from Divisions IVc and VHd 
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 2001/ACFM:12).
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Catch data (Tables 3.5.8.1-7):
Catch data for Sub-area IV and Division Vlld:
Year ICES Fredtctcd

catch
Cnrresp
loadvke

Agreed
TAC1

By-vdteh 
cHUng 
Fleet B

ACFM 
L ndgC

ACFM'
Catch*

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 > 0.3 340’ 430 545 548
1994 No increase in yield at F > 0.3 346’ 440 495 498
1995 Long-term gains expected at lower 429’ 440 566 566
1996 50% reduction of agreed TAC2 156’ 1563 44 263 265
1997 F = 0.2 159’ 159 24 2285 2345
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’ 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

• ,• . , . ■ n . j  .n r ,
See

3tx. • . -’Catch in directed fishery in IV and Vlld. 2Revision of advice given in 1995.3Revised in June 1996, down from 263. 
“TAC overshoot not calculated for years prior to 1993. Revised in 20005 Based on revised estimates of misreporting by 
the WG. 6Values revised to reflect catches and landings from area IV and Division Vlld only. Weights in ‘0001.
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Herring in Sub-area IV, Divisions VHd & Illa (autumn-spawners)
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Table 3.5.8.1 HERRING in Sub-area IV, Division Vlld and Division Illa. Catcb 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 1995
Belgium 163 242 56 144 12
Denmark 194358 193968 164817 121559 153363s
Faroe Islands 334 - - - 231s
France 24625 16587 12623 27941 29499s
Germany, Fed.Rep 41791 42665 416199 38394 43798
Netherlands 75135 75683 79190 76155 78491
Norway4 124991 116863 122815 125522 131026
Sweden 5866 4939 5782 5425 5017
USSR/Russia -

UK (England) 11548 11314 198539 14216 14676
UK (Scotland) 57572 56171 55532 49919 44813
UK (N.Ireland) 92 - - - -

Unallocated landings 24435 25867 18410 5749 33584s
Misreporting from VlaN 22079 22594 24397 30234 32146
Total landings 582969 566892 545094 495258 566656
Discards 4617 4950 3470 2510 -

Total catch 587606 571842 548564s 497768 566656s
Estimates of the parts of the catches which have been allocated to spring spawning stocks
Illa type (WBSS) 7894 7854 8928 13228 10315
Thames estuary4 252 202 201 215 203

Country 1996 1997 1998 1999 20001
Belgium - 1 1 2 -

Denmark2,6 67496 38431 58924 61268 64123
Faroe Islands2 - - 25 1977 915
France2 12500 14524 20783 26962 20952
Germany 14215 13381 22259 26764 26687
Netherlands 35276 35129 50654 54318 54382
Norway3 43739 38745 68523 70718 72844
Sweden 3090 2253 3221 3241 3046
Russia - 1619 - - -

UK (England) 6881 3421 7635 10598 11179
UK (Scotland) 17473 22914 32403 29911 30033
UK (N.Ireland) - - - - 915
Unallocated landings 24475 27583 27722 21653 36708
Misreporting from VlaN 38254 29763s 32446 23625 7

Total landings 263399 227763 324596 331036 321784
Discards 1469 6005 3918 4769 7354
Total catch 264868 233769s 328514 335805 329138
Estimates of the parts of the catches which have been allocated to spring spawning stocks
Illa type (WBSS) 855 979 7833 4732 6649
Thames estuary 168 202 88 88 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).
5 Altered in 2000 based on revised estimates of misreporting 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.
8 Figure altered in 2 0 0 1 .

9 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.S.2 Herring in Division IVa West. 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
Denmark 5980 10751 10604 20017 17748
Faroe Islands 334 - - - -

France 3393 47142 3362 11658 10427
Germany 20608 21836 173422 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 3662S2 44687 40159
UK (N. Ireland) 92 - - - -

Unallocated landings 5492 4855 -82713 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
1 Preliminary.
2 Including IVa East.
3 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 VlaN could not be separated, they are included in unallocated.
7 Figure altered in 2001.
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Table 3.5.S.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 1994 1995
Denmark5 48875 53692 43224 43787 45257
Faroe Islands - - - - -
France - 3 4 14 +
Germany _3 _3 3 - -
Netherlands - - - - -
Norway2 77465 61379 56215 40658 62224
Sweden 114 508 711 1010 2081
UK (Scotland) 173 196 3 - -

Unallocated landings - - - - -

Total landings 126627 115775 100154 85469 109562
Discards - - - - -

Total catch 126627 115775 100154 85469 109562

Country 1996 1997 1998 1999 20001
Denmark5 19166 22882 25750 18259 11300
Faroe Islands - - - - 710
France - 3 - 115 -

Germany - 4576 - - 29
Netherlands - - - 1965 38
Norway1 18256 18490 41260 37433 39696
Sweden 693 427 1259 772 1177
Unallocated landings - - - -19654 -44
Total landings 38115 46378 68269 56579 52946
Discards - - - - -

Total catch 38115 46378 68269 56579 52946
1 Preliminary.
2 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.S.8.4 Herring in Division IVb. Catch in tonnes.
Do not in ali cases correspond to the official statistics and cannot be used for management
purposes.

Country 1991 1992 1993 1994 1995
Belgium 3 13 - - -
Denmark3 138555 125229 109994 55060 87917
Faroe Islands - - - - 2314
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 landings2 3180 -13637 -16415 -26988 -108315
Total landings 224376 200329 210228 130548 165677
Discards1 1072 1900 245 460 -

Total catch 225448 202229 210473 131008 165677s

Country 1996 1997 1998 1999 20001
Belgium - - - 1 -
Denmark3 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 (England) 2757 2033 1767 1641 669
UK (Scotland) 4449 5461 1851 1374 978
Unallocated landings2 -8826 -1615 -11270 -313 -13769
Total landings 77324 49716 70720 77212 71872
Discards1 592 1855 1188 873 317
Total catch 77916 51571 71908 78085 72189
1 Preliminary.
2 Negative unallocated catches due to misreporting from other areas.
3 Including any by-catches in the industrial fishery.
4 Figure inserted in 2001.
5 Figure altered in 2001.
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Table 3.S.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 
included above2

252 202 201 215 203

Country 1996 1997 1998 1999 20001
Belgium - 1 1 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 
included above2

168 143 88 88 76

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.S.7 Herring in Sub-area IV, Division Vlld and Division Illa (autumn-spawners).

Year Recruitment
AgeO

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 2-6

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 IBTS (February) 2001-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 survey and catch, the 2001 
survey 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:
The TAC has in recent years been set (for the EU 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%.

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 
62DN, March 2001 (ICES CM 2001/ACFM:12).
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Catch data (Table 3.5.9.1):
\e a r ICES Predicted catch Agreed OffKia) ACFM

Corresp, to 
advtcc

F At*1 Land togs Catch ■

1987 Catch at lowest practical level 0 57 78 32
1988 TAC < recent catches, preferably zero 0 57 93 87
1989 No advice - 59 50 63
1990 No advice - 59 49 73
1991 No advice - 55 92 112
1992 No advice - 55 72 124
1993 No advice - 114 127 200
1994 No advice for sprat; maintain by-catch 

regulations
- 114 184 310

1995 No advice - 175 190 357
1996 No advice - 200 141 137
1997 Enforce by-catch regulations - 150 123 103
1998 Limited by restrictions on juvenile herring - 150 175 164
1999 Limited by restrictions on juvenile herring - . 225 167 188
2000 Limited by restrictions on juvenile herring - 225 208 196
2001 TAC restricted 225
2002 TAC restricted 225

'EU zone

Sprat in the North Sea (Sub-area IV)

Landings

700

~  600 

© 500

.£ 400 
«
öl 300 c

”  200

100

1979 19941974 1989 1999
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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(EngI. &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 + 4- 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
UKfEngl.&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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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 nia (eastern part),
Divisions IVb,c, VHd)

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 0001. The age 
composition of the relatively small catches 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 
18 0 001 to the historic high in 2000 of 48 425 t, 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 that 
catches in 2002 be no more than the 1982-1997 
average of 18 0001, 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 Ila 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 Illa, IVb,c and Vlld.

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

were fish 1-4 years old, which 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 which high catch rates 
can be maintained even when the stock is in decline. 
The way in which 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 welt 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 catches 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):
Year ICES Predicted catch 

votre-p. 
to advice

Agreed
TAC1

ÀGFM 
■ landings1

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

rr__ j ____ _______________i.a
-18

^Division Ila and Sub-area IV (EU waters only). 2Catch of North Sea stock (Divisions IIIaE, IVb,c & VIId)7 (Weights in 
‘0001.

North Sea horse mackerel (Divisions IIIaE, IVb,c & Vlld)

Landings

60 r

Ooo
1- 40 ■
c
«  30 ■
D)
I  20-
c

io -

1992 19971982 1987
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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 Illa IVb,c Discards vrid 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 14,872’ 17,437 1,325 18,762
1991 2,725’ 11,400 600 12,000
1992 2,374’ 13,955 400 688 15,043
1993 850’ 3,895 930 8,792 13,617
1994 2,492’ 2,496 630 2,503 5,629°
1995 240 7,948 30 8,666 16,756’°
1996 1,657 7,558 212 9,416 18,843
1997 2,0374 15,504s 10 5,452 19,540
1998 3,693 10,530 83 16,194 30,500
1999 2,0954 9,335 27,889 37,224
2000 1,1054 25,954 22,471 48,425

Western
Year Ila IVa Via,b VIIa-c,e-k Villa,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 85,3042 34,870 131,218 11,516 1,150 268,867
1990 11,414 112,7532 20,794 182,580 21,120 9,930 373,463
1991 4,487 63,8692 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 2,046 510,597’°
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 2,5406 17,011 35,043 232,451 15,662 830 303,537°
1999 2,5577 47,316 40,381 158,715 22,824 273,888
2000 1,169s 4,524 20,657 115,245 32,227 174,927

Continued...
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Table 3,5.11.1 Continued

Southern Total 
All stocksYear VIIIc IXa 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 50,956 436,549
1993 25,483 31,945 57,428 504,190
1994 24,147 28,442 52,589 447,093s
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 64,480 398,5179
1999 24,188 27,733 51,921 363,033
2000 

lYT____
21,984 27,160 49,144 272,496

Norwegian catches in Division IVb included in the Western horse mackerel.
3 Divisions Illa and IVb,c combined.
4 Included in Western horse mackerel.
5 Norwegian catches in IVb (1,4261) included in Western horse mackerel.
6 Includes 1,9371 from Vb.
7 Includes 1321 from Vb.
3 Includes 2501 from Vb.
9 Minor corrections applied (-601 for 1994, - 6 1 for 1995) during the 2001 Working Group.
10 Obviously, 128 thave been moved in 1995 from the North Sea to the Western Horse mackerel catches.

ICES Cooperative Research Report No. 246 303



Table 3.5.11.2 Landings (t) of HORSE MACKEREL in Sub-area IV and Division Illa 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 2312 1892 7842
Germany, Fed.Rep. + 139 30 52 + + - 3 153
Ireland 1,161 412 - - - - - - -
Netherlands 101 355 559 2,0293 824 1603 6003 8504 1,0603
Norway2 119 2,292 7 322 3 203 776 11/7284 34,4254
Poland - - - 2 94 - - - -
Sweden - - - - - - 2 - -
UK (Engl. + Wales) 11 15 6 4 - 71 3 339 373
UK (Scotland) - - - - 3 998 531 487 5,749
USSR - - - - 489 - - - -

Total 2,151 7,253 2,788 4,420 25,987 24,238 20,808 20,895 62,877

Country___________________ 1989 1990 1991 1992 1993 1994 1995 1996 1997
Belgium 10 13 - + 74 57 51 28 -
Denmark 23,329 20,605 6,982 7,755 6,120 3,921 2,432 1,433 648
Estonia - - - 293 - 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 (Engl. + Wales) 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/Russia (1992 -) 
Unallocated + discards 12,482“ -317“ -750“

-278s -3,270 -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

o8<N

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 (Engl. + Wales) 2 11 15
UK (N. Ireland) - - -
UK (Scotland) 3,041 1,658 3,465
Unallocated + discards 737 -325 14613
Total
l-m .... 2 T

31,247
i-.* * • 3

64,725 31583

from the German Democratic Republic.6 Includes a negative unallocated catch of -4,0001.
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3.5.12 Norway pout in ICES Sub-area IV (North Sea) and Division nia (Skagerrak
and Kattegat

State of stock/exploitation: The stock is within safe 
biological limits. Spawning stock biomass is currently 
above Bpa, 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 1st 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.

Precautionary Approach reference points (unchanged since 1997):

ICES considers that: ICES proposes that:
Bitai is 90 000 t, the lowest observed biomass Bpa be established at 150 000 t. This affords a high 

probability of maintaining SSB above B¡iin, 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 management procedures using surveys (and real time monitoring of catches).

Technical basis:

Bum — Bioss — 90 000 t. Bpa Below-average recruitment below: 150 0 0 0 1.

Flim None advised. Fpa None advised.

Advice on management: None.

Relevant factors to be considered in management:
The stock can on average sustain current fishing 
mortality. The fishery targets both 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.

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.

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

of the 2001 year class cannot be estimated with the 
precision required for a reliable catch prediction.

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.

Elaboration and special comment: The assessment is 
analytical using catch-at-age analysis based on 
quarterly catch and CPUE 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.

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)
Year ICES

Advice
Predicted catch 

com  sp, ut advice
Agreed.
TAC'

OWkrat
Landings

ACf&r
landings

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 current F ;take by-catches into consid. -

1 IIa(EU), Illa, IV(EU). Weights in ‘000 t.

Skagerrak (Division n ia )
Year ICES Official

Landings
ACFM
Catch

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 pout in Sub-area IV and Division Illa
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Table 3.5.12.1 Norway pout annual landings (’0 001) in the North Sea and Skagerrak, by country, for 1960-2000.
(Data provided by Working Group members). (Norwegian data include landings of by-catches of 
other species).

Year Denmark Faroes Isl Norway Sweden U.K.(Scot.) Others Total

1960
North Sea 

17.2
Skagerrak

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 Illa.

Year Recruitment 
Age 0

Total Stock 
Biomass

SSB Landings Mean F 
Ages 1-2

millions tonnes 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 shown in Figure
3.5.13.1 and Table 3.5.13.2.

State of stock/exploitation: The stock is within safe 
biological limits. SSB in 2001 is estimated to be above 
the proposed Bpa. SSB has declined since the historical 
high SSB 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 enough to provide food for a variety of 
predator species.

Precautionary Approach reference points (unchanged since 1999):
ICES considers that: ICES proposes that:

Blim is 430 000 t Bpa is 600 0001

Technical basis:

Bum is 430 000 t, the lowest observed biomass Bpa is set to 1 A* Blim

Flim None advised Fpa 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 fry to prevent local 
depletion of sandeel aggregations, particularly in areas 
where predators congregate.

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.

Elaboration and special comment: 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.

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 3.5.13.1-3):
Yea* ICES TAC ÀÇEM

Catch
1987 No advice1; No advice2 825
1988 No advice1; No advice2 893
1989 No advice1; No advice2 1039
1990 No advice1; No advice2 591
1991 No advice1; No advice2 843
1992 No advice1 ; No advice2 855
1993 No advice1; No advice2 579
1994 No advice1; No advice2 786
1995 Can sustain current F1; No advice2 918
19 96 Can sustain current F 777
1997 Can sustain current F 1138
1998 Can sustain current F 1000 1004
1999 Can sustain 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. 2Northem stock component. Weights in ‘0 001.
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Sandeel in Sub-area IV

Landings
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Table 3.5.13.1 Sandeel in the North Sea. Landings (’000 t), 1952-2000. (Data provided by Working Group 
members.)

Year Denmark Germany Faroes I Ireland Netherlands Norway Sweden U.K. 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.

Year
Area Assessment area

1A IB 1C 2A 2B 2C 3 4 5 6 Shetland Northern Southern
1972 98.8 28.1 3.9 24.5 85.1 0.0 13.5 58.3 6.7 28.0 0 130.6 216.3
1973 59.3 37.1 1.2 16.4 60.6 0.0 8.7 37.4 9.6 59.7 0 107.6 182.4
1974 50.4 178.0 1.7 2.2 177.9 0.0 29.0 27,4 11.7 25.4 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 19.2 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 36.7 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 74.7 52.0 74.4 479.2
1983 197.4 - 2.8 59.4 17.7 - 57.7 87.6 8.0 66.0 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 12.0 102.2 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 54.4 0 176.7 668.6
1993 196.5 21.9 0.1 26.2 164.9 0.3 88.0 26.6 3.9 48.7 0 276.0 301.9
1994 157.0 108.6 - 61.7 203.4 2.7 175.0 16.0 2.8 42.0 0 489.7 279.5
1995 322.4 43.9 147.4 86.7 169.5 1.0 59.4 26.6 5.3 55.8 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 52.5 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 88.6 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 63.4 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 27.2 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 IB, 1C, 2B, 2C, 3.
Southern - Areas IA, 2A, 4, 5, 6.
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Table 3.5.13.3 Sandeel in Sub-area IV.

Year Recruitment
AgeO

thousands

Total Stock 
Biomass 
tonnes

SSB

tonnes

Landings

tonnes

Mean F 
Ages 1-2

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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3.5.13.b Sandeel in the Shetland area

State of stock/exploitation: Safe biological limits have 
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 4 871 1, slightly higher than in 1999, but 
below the TAC of 7 000 t.

Management objectives: The Shetland sandeel fishery 
re-opened in 1995 subject 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. These 
arrangements were renewed in 2001 for another three 
years.

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 important food supply, especially 
during the breeding season. For some seabird species 
the availability of 0-group sandeel as prey is very 
important.

In some years most of the recruitment comes from 
spawning areas away from Shetland. The availability of 
0-group sandeel is, therefore, not closely linked to the 
local spawning population. The sandeel population is 
also an important 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.

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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3.5.14 Pandalus borealis

3.5.14.a Pandalus borealis in Division rVa (Fladen Ground)

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 5001 to a 
high of about 6 0 001. 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 1 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 comment: No assessment was 
conducted in 2001.

A main characteristic of the Fladen stock of Pandalus 
is that the catches consist of mainly 2 age groups.

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 1 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 Fladen 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).

ICES Cooperative Research Report No. 246 321



Catch data(Table 3.5.14.a.l):
Year 1CBS 

Advice ■
TAC lEC part oí 

Div. i \  1
ACTM landings

1987 Not assessed 8.0
1988 Large fluctuations of stock at current F and mesh 

size
1.2

1989 Large fluctuations of stock at current F 3.0
1990 No advice 2.1
1991 No advice 0.5
1992 No advice 4.5 1.6
1993 No advice 4.5 2.1
1994 No advice 5.4 1.2
1995 No advice 4.8 5.9
1996 No advice 4.5 5.8
1997 No advice 4.5 3.3
1998 No advice 5.2 4.3
1999 No advice 5.2 1.6
2000 No advice 7.1 1.9
2001 No advice 5.7
2002 No advice

Weights in ‘000 t.

Pandalus borealis in Division IVa (Fladen Ground)

Landings

9
8
7
6
5
4
3
2
1
0

1977 1982 19971972 1987 1992
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Table 3.5.14.a.l Landings in tonnes of Pandalus borealis from the Fladen Ground (Division IVa) as estimated by
the Working Group.

Year Denmark Norway 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
19 99 1090 9 - 456 1555
2000 1482 - - 378 1860
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3.5.14.b Pandalus borealis in Division IVb (Farn Deeps)

State of stock/exploitation: The state of the stock is 
unknown.

In recent years this fishery has yielded very low annual 
landings (0-5 t) and in 2000 no landings were reported.

Elaboration and special comment: ICES has never 
assessed the stock.

There is no basis for defining biological reference 
points for this stock.

Source of information: Report of the Pandalus 
Assessment Working Group, Charlottenlund, Denmark, 
August 2001 (ICES CM 2002/ACFM:04).

Catch data (Table 3.5.14.b.l):
Year ICES

Advice
TAC (SC Biv, JV> ACFM landings

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 ‘0 001.

Pandalus borealis in Division IVb (Fam Deeps)

Landings
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c
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Table 3.5.14.b.l Landings (t) of Pandalus borealis from Division IVb, the Farn 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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3.5.15 Anglerfish in Sub-area IV

(Sub-area VI). These components have now been 
combined and the assessment is presented in Section 
3.7.7.

Anglerfish was previously assessed separately for the 
North Sea (Sub-area TV) and the area west of Scotland
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3.6 Stocks in the Eastern Channel (Division Vlld)

3.6.1 Overview

M ajor 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.

There are no separate TACs for cod and whiting in 
Division Vlld 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 Vlld and plaice is 
managed by a TAC for Vlld 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 Bpa, the 
exploitation rate is high and unsustainable.

Pelagic species caught in Division Vlld 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.

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.
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3.6.2 Sole in Division Vlld (Eastern Channel)

State of stock/exploitation: The stock is within safe Management objectives: No explicit management
biological limits. The SSB in 2001 is above Bpa, and objectives are set for this stock,
the fishing mortality in 2000 was below Fpa.

Precautionary Approach reference points (unchanged since 1999):
ICES considers that: ICES proposes that:

There is currently no biological basis for defining Blim Bpa be set at 8 0 001. This is the lowest observed 
biomass, at which there is no indication of impaired 
recruitment.

Fi™ is 0.55. This is a fishing mortality at or above which 
the stock has shown continued decline.

Fpa be set at 0.4, This F is considered to provide 
approximately 95% probability of avoiding F]iin.

Technical basis:

Bum: Poor biological basis for definition. Bpa: Smoothed Bioss (no sign of impairment): 8 000 t.

Finn is set equal to Fioss, but poorly defined; analogy to 
North Sea and setting of 1.4 Fna = 0.55.

Fpa: Between Fmed and 5th % of Fioss; SSB>Bpa and 
probability (SSBmt<Bpa), 10%: 0.4

Advice on management: ICES recommends that 
fishing mortality should be maintained below the 
proposed Fpa, corresponding to landings in 2002 of 
less than 5 200 t.

Relevant factors to be considered in management:
Due to the large 1998 year class, SSB is expected to 
remain above the proposed Bpa in the short-term, 
providing fishing mortality does not exceed Fpa.

Fishing mortality for this stock has recently tended to 
fluctuate around the proposed Fpa. For this reason, the 
state of the stock with respect to the proposed Fpa 
fluctuates correspondingly.

Comparison with previous assessment and advice:
The 2001 assessment is consistent with previous 
assessments.

Catch forecast for 2002:
Basis: F(sq) -  F(98-00, scaled) = 0.34; Landings(2001) -  4.43; SSB(2002) = 13.1.

F(2002 onwards) Basis Catch
(2002)

Landings
(2002)

SSB (2003)

0.21 0.6 Fm 2.9 13.9
0.28 0.8 Fso 3.8 13.1
0.34 1.0 Fsa 4.6 12.3
0.40

t-hIIrt
üí 5.2 11.7

1,3»« 112
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 Bpa (8 kt) 
if fished at FSIj (0,34) in the medium-term.

Elaboration and special comment: There are 5 main 
commercial fleets fishing for sole in Division Vlld. 
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

landings and sole forms their main source of income. 
The minimum mesh size in the sole fishery with towed 
gears is 80 mm and in the fishery with static gears 
90 mm.

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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About 50% of the predicted SSB in 2003 consists of 
year classes whose strength is poorly defined.

Yield and spawning biomass per Recruit 
F-reference points:___________________

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).

Fish Mort Yield/R SSB/R 
Ages 3-8_____________________

Average Current 0.345 0.162 0.467
Fmax 0.262 0.163 0.619
Fo.l 0.118 0.148 1.258
F nmd 0.393 0.160 0.408

Catch data (Tables 3.6.2.1-2):
■ Year tC£S

advice
Pr edicted cat ch

torresp. to advice
Agreed
TAC

OïîïCM
landings

ACFM 
landings ■

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% of F(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 Fpa 3.8 4.7 3.9 4.2
2000 F < Fpa <3.9 4,1 3.8 3.6
2001 F < Fpa <4.7 4.6
2002 F < Fpa <5.2

Weights in ‘0001. ’Catch status quo F.
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Table 3.6.2.1 Sole in Division Vlld. Nominal landings (tonnes) as officially reported to ICES and used by the
Working Group.

Year Belgium France UK (E&W) Others
Total

reported Unallocated*
Total used 

by WG 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 unreported landings estimated by 
the Working Group.
** Preliminary.
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Table 3.Ó.2.2 Sole in Division Vlld (Eastern Channel),

Year Recruitment 
Age 1 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 3-8

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
1RCT3 estimate.
2GM 1982-1998.
3 Based on 1998-2000 mean weight at age.
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3.6.3 Plaice in Division Vlld (Eastern Channel)

State of stock/exploitation: The stock is harvested 
outside safe biological limits. SSB in 2001 is estimated to 
be above the proposed Bpa, and has fluctuated near this 
level since 1992. However, fishing mortality in 2000 is 
estimated to have been well above the proposed Fpa.

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 Fpa and to increase or maintain the spawning 
stock biomass above the proposed Bpa.

Precautionary Approach reference points (unchanged since 1999):
ICES considers that: ICES proposes that:

BJim is 5 6001, the lowest observed biomass. Bpa be set at 8 0001. This affords a high probability of 
maintaining SSB above Blim, taking into account the 
uncertainty of the assessment.

Flim is 0.54, the fishing mortality estimated to lead to 
stock collapse.

Fpa be set at 0.45. This F is considered to provide 
approximately 95 % probability of avoiding F]im, taking 
into account the uncertainty of the assessment.

Technical basis:
Bita: Bioss: 5 6001. Bpa: 1.4 Bum : 8 000 t
Fum: Fk(SS: 0.54 Fpa: 5th % of F]0SS; B*>Bpa 

and P(SSBMT<Bca)<10 %:0.45
B* is equilibrium SSB at Fpa.

Advice on management: ICES recommends that 
fishing mortality in 2002 be reduced to less than the 
proposed Fpa (0.45), corresponding to landings in 2002 
of less than 5 800 L

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 harvested 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 Fpa, compared to 
the advice last year, is attributable to the projected 
increase in stock size in 2002,

Catch forecast for 2002:
Basis: F(2Q01) = Fai(98-00, scaled) = 0.52; Landings(2001) = 6.37; $SB(2002)=9.85.

F(2002 onwards) Basis Catch (2002) Landings (2002) SSB (2003)
0.31 0.6 Fsq 4.3 4.3 11.9
0.42 0.8 Fsg 5.5 5.5 10.8
0.45 Fca= (0.87*Fm) 5.8 5.8 10.5
0.52 6,5 6,5 • :■ 9 $
Ô.6-2 1.2 F*) . :?I4 • 7.4 9Ü

Weights in ‘0001.
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 Bpa in the medium-term.

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 unreliable. 
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.

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 (ICES CM 
2002/ACFM: 01).

Yield and spawning biomass per Recruit 
F-reference points:___________________

Fish Mort 
Ages 2-6

Yield/R SSB/R

Average Current 0.519 0.257 0.399
Emax 0.190 0.301 1.465
Eo.I 0.110 0.281 2.488
Emed 0.572 0.251 0.351

Catch data (Tables 3.6.3.1-2):
Year ICES

Advice
Predicted catch 

corrcsp. to advice
Agreed
TAC1

Official
landings

p c m
: landings^

1987 Precautionary TAC1 6.8' 8.3 7.9 8.4
1988 Precautionary TAC1 6.91 9.96 9.1 10.4
1989 No increase in effort1 11.71 11.7 6.72 8.8
1990 No increase in F; TAC 10.71 10.7 7.82 9.0
1991 TAC 8.81 10.7 7.42 7.8
1992 Status quo F gives mean SSB 7.63 9.6 6.2 6.3
1993 Within safe biological limits 6.43 8.5 4.8 5.3
1994 No long-term gains in increased F - 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 at Fpa 6.3 7.4 5.4 6.3
2000 Fishing at Fpa 4.9 6.5 5.6 6.0
2001 Fishing at <Fpa <4.4 6.0
2002 Fishing at <Fpa <5.8

'TACs for Divisions VIId,e. 'For France Division Vlld landings are estimated by ICES from combined Vlld,e landings 
3 Catch at status quo F. Weights in ‘0001.
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Table 3.6.3.1 Plaice in Division Vlid (Eastern Channel). Nominal landings (tonnes) as officially reported to
ICES.

Year Belgium Denmark France UK (E&W) Others Total
reported

Un­
allocated

Total as 
used by WG

1976 147 I 1 1,439 376 - 1,963 - 1,963
1977 149 812 1,714 302 - 2,246 - 2,246
1978 161 1562 1,810 349 - 2,476 - 2,476
1979 217 282 2,094 278 - 2,617 - 2,617
1980 435 1122 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 2 5,762 1,072 6,834
1987 1,807 - 4,768 1,292 - 7,867 499 8,366
1988 2,165 - 5,688 2 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 2 856 - 4,598 795 5,393
1997 1,161 - 3,077 1,078 - 5,316 991 6,307
1998 854 - 3,276 2’3 700 - 4,830 932 5,762
1999 1,306 - 3,388 2’3 743 - 5,437 889 6,326
2000 1,315 - 3,513 2 752 - 5,580 434 6,014

‘Estimated by the Working Group irom combined Division VUdx. 
includes Division Vile.
3Provisionai.
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Table 3.6.3.2 Plaice in Division Vlld (Eastern Channel).

Year Recruitment 
Age 1 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 2-6

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
"CM 1980-19987
2 Based on 1998-2000 mean weight at age.
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3.7 Stocks in Sub-area VI

3.7.1 Overview

Fisheries

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 VIb 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 summer 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, but 
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 reduced misreporting 
since 1997. The Clyde herring fishery has declined 
sharply 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 1 0 0 0 1 since 
1991.

There is a directed trawl fishery for mackerel and horse 
mackerel in the area. The mackerel fishery mainly takes 
place in the fourth and first quarter of the year, when the 
mackerel is returning from the feeding area to the 
spawning area. The horse mackerel is mainly fished in 
the second half of the year. In addition, there are 
fisheries for blue whiting in the area.

The industrial fisheries in Division 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 related 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 EU 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 the effect of the 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 the inner Clyde area, Nephrops trawls. The aim 
of the controlled areas was to allow as many cod as 
possible to spawn before the end of April 2001 when the 
spawning season finishes (Commission Regulation (EC) 
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 the control.

The haddock spawning stock in Division Via is above 
Bpa, but fishing mortality is above Fpa. The spawning 
biomass in Division VIb is below Bpa for this stock, and 
fishing mortality is in excess of Fpa,

The whiting stock in Division Via is outside safe 
biological limits, with spawning biomass in 2001 below 
Bpa, and fishing mortality above Fpa.

Concerns that catch-rates of megrim and anglerfish are 
being sustained 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, there are indications that fishing 
mortality on anglerfish may not be sustainable in the 
long term. The fish are exploited at an early age due to 
their size and shape, and are subject to considerable 
fishing mortality prior to first maturity. The expansion 
of this fishery has been further accelerated by diversion 
of fishing effort from other stocks subject to more 
restrictive quotas in recent years and by market 
opportunities. Fishing mortality on megrim appears to 
be sustainable. However, this may not remain the case if 
the fishery expands further into deeper water.

The assessment of the stock of herring in Division Via 
North has been impossible due to low precision in the 
data on catches, acoustic surveys and larvae surveys. 
The state of the stock is uncertain and it has not been 
possible to assess the status of this stock with respect to 
safe biological limits. The catches from this stock have 
been stable since 1991, The state of the herring stock in 
Division Via South is also uncertain and the fishery 
appears to be dependent on occasional strong year 
classes. There are indications that this stock may have 
declined considerably in recent years, and that levels of 
fishing mortality may be comparatively high. There is 
evidence that the Clyde herring stock remains low.

When last assessed (in 1996) the level of exploitation on 
sandeel was moderate and the 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 the interaction with breeding 
seabirds.

The fisheries for mackerel and horse mackerel exploit 
the southern and western components of mackerel and 
the western horse mackerel stock. Information on these 
widely distributed stocks is presented in Section 3.12. 
The mackerel stock is considered to be inside safe 
biological limits: the spawning biomass is above Bpa, 
and fishing mortality is just below Fpa. 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 unlikely to be higher than about 130 
0001 per year.

The Nephrops stocks are assessed every two years. The 
overall catches of Nephrops from Division Via North 
have remained stable since the mid 1980s, and catch- 
rates of the different stocks have fluctuated without 
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 
Bpa and B]im. Fishing mortality in 2000 was far above 
Fpa and Fum, 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.

Precautionary Approach reference points (established in 1998):
ICES considers that: ICES proposes that:

Bum is 14 0001 Bpa be set at 22 000 t. This is considered to be the 
minimum SSB required to ensure a high probability of 
maintaining SSB above BIini, taking into account the 
uncertainty of assessments. This also corresponds with 
the lowest range of SSB during the earlier, more 
productive, historical period.

Ftim is 0.8. Fishing mortalities above this have 
historically led to stock decline.

Fpa be set at 0.60. This F is considered to have a high 
probability of avoiding Flim.

Technical basis:
Blini = smoothed estimate of Bl0SS (as enumerated in 
1998)

Bpa = previously set at 25 0001 at which good 
recruitment is probable. Reduced to 22 000 t due to an 
extended period of stock decline

Fjim = F’s above 0.8 have led to stock decline in early 
1980’s

Fpa consistent with Bpa

Advice on management: ICES recommends a
rebuilding 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.

Relevant factors to be considered in management:
The EC regulation No. 456/2001 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 
fishing effort on the cod stock in this area. No measure 
was applied to regulate effort displaced during the 
period of the control. It is unlikely that the controlled 
areas in Division Via will significantly have affected 
fishing mortality on cod in 2001. Up until 1999, 
discard rates have been low, but have increased in 
2000.

Even with no directed harvest or by-catch of cod in 
2002, SSB is forecast in the short-term to remain below 
Bpa and close to B̂ m. All possible measures should be 
considered for implementation in the recovery plan. 
Fishing effort displaced due to the cod rebuilding plan 
in Division Vila, should not be permitted to target cod 
in Division Via, or any other stocks considered to be 
outside safe biological limits.

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 taken 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(2001) = Fstl = F(98-00 unsealed) = 0.95; Landings (2001) = 4.2; SSB(2002) = 5.7

F(2002
onwards)

Basis Catch
(2002)

Landings
(2002)

SSB (2003) Probability (%)SSB 
< Be, in 2003

Probability (%)SSB 
< Bpa in 2010

0.00 0.0 0.0 0.0 14.0 <25 <25
0.Î9 (Ü H , 1A  . .1.4: . - 11 8 . - '.< 25 :; <25

. ;:0.38 f>-4*FM 2.6 ' 2-6 . m  . - 50 <25.'
0.6%^ 3.5 3,5 -- 8.6 - -' >75 ' 25 '

0.76- ■■■43. :r ■ '4,3- y  JA . >75 - >75.
0,95 . t . m „  - 5.0 " .5 ,0 $ A >75-

1 Fpa = 0.60 
Weights in ‘0 001
Shaded scenarios considered inconsistent with a precautionary approach.

Medium- and long-term projections: Although the
short-term forecast suggests some improvement in SSB, 
medium-term analyses indicates that with current rates 
of exploitation, this improvement is very unlikely ever 
to be sufficient to achieve Bpa.

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 that of light trawlers 
has generally increased, particularly in more offshore 
areas.

Immature cod in Division Via áre subject to high 
fishing mortality. The fish are not fully mature until 
age group 4, increasing the susceptibility of the stock to 
collapse.

Analytical assessment is based on landings-at-age and 
survey CPUE data. Discard rates have been low for 
about 20 years and the data are variable. Discards of 
one year old fish increased significantly in 2000. 
Because discard data are noisy there is a need to

carefully examine the sensitivity on the assessment 
before these data can be included. Discard data have 
not been taken into account in the assessment model 
and the youngest age groups are therefore likely 
underestimated. The quantities of fish mis-reported 
during 1992-1995 are estimated in the assessment, but 
the true quantities caught in those years remain 
uncertain.

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 
Ages 2-5

Yield/R SSB/R

Average Current 0.951 1.118 1.361
Fmax 0.268 1.588 6.864
Fo.i 0.166 1.494 10.338
Fmed 0.593 1.357 2.668

Catch data (Tables 3.7.2.a.l-2):
Year iCES ad'-ke Predicted catch

coffesp. to 
advice

Agreed
TAC1

Official
landings

- - ÄCFM-. . 
-landings; -

1987 Reduce F towards F,nai 18.0 22.0 19.2 19.0
1988 No increase in F; TAC 16.0 18.4 19.2 20.4
1989 80% of F(87); TAC 16.0 18.4 15.4 17.2
1990 80% of F(88); TAC 15.0 16.0 11.8 12.2
1991 70% of effort (89) - 16.0 10.6 10.92
1992 70% of effort (89) - 13.5 9.0 9.33
1993 70% of effort (89) - 14.0 10.5 10.83
1994 30% reduction in effort - 13.0 9.1 10.13
1995 Significant reduction in effort - 13.0 9.6 9.63
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 9.5s 11.0 5.7 5.7
1999 F reduced to below Fpa <9.75 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, -

'TAC is for the whole of Sub-area Vbl, VI, XII and XIV. 2Not including misreporting. including ACFM estimates of 
misreporting. 4Incomplete data. 5For Via only. Weights in ‘000 t.
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Cod in Division Via (West of Scotland)

Landings

25 -

20-

10-u

1966 1971 1976 1991 19961981 1986

Fishing Mortality

m  0 .8  -
M
2 0.6- 
S*•2. 0.4 - u.

0.2 -

1966 1971 1976 1981 1986 19961991

Recruitment (age 1)

» 35 r  I 30 ■
! 2 5 - 
£  20 -

15 -
10-

!  6- 01
DC O -

c0)
E

1971 1976 19961966 1981 1986 1991

Spawning Stock Biomass

60 t

50-

§  40- o
C 3 0 -

“  20- V)
IQ-

1966 1971 1976 1996 20011981 1986 1991

— — — -  Rhm

ICES Cooperative Research Report No. 246



Stock - Recruitment

30 -

25 -

§ 2 0 -

1 1 5 -
10 -

0 10 20 30 40 50 60

SSB in 10001

♦  SSB-Rec.
 Blim
............ Bpa

Yield and Spawning Stock Biom ass per Recruit

1.8

-- 25oc
-- 20

1 i -(A
■§ 0 .8 -
2  0.6 -  

¡S 0 .4 -
0.2 -

-- 15

-  10

0 0.5 1 1.5 2

Fishing Mortality (ages 2-5)

Precautionary Approach Plot
Period 1966-2001

60

50 -

o  4 0 -

30 -

52 20 -

10 -

0.2 0.40.0 0.6 0.8 1.0 1.2
Fishing Mortality (ages 2-5)

--------- F-SSB
♦  2001

■ Rim
. . . . . . .  Fpa

— — — - Blim 
   Bpa

ICES Cooperative Research Report No. 246



Table 3.7.2.a.1 COD in Division Via (West of Scotland).

1984 1985 1986 1987 1988 1989 1990 1991 1992

Belgium 22 48 88 33 44 28 - 6 -

Denmark - - - 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

Spain 64 28 - - - 85 - - -

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

Unallocated 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 9,2s?1

1993 1994 1995 1996 1997 1998 1999 2000

Belgium 22 1 2 + 11 1 + +

Denmark 2 + 4 2 - + + -

Faroes Islands - - - - - - - n/a

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 n/a

Netherlands - - - - 2 1 - -

Norway 72 51 61 137 36* 36* 79* 114*

Spain - - 16 + 6 42 45 n/a

UK (E. & W. & N.I.) 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 by W. G. 10,75a1 10,0m 1 9.6221 9,427 7,034 5,714 4,201 3,116
* Preliminary.
1 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 
Age 1 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 2-5

1966 15678 40660 17102 0.521
1967 6684 48333 22978 0.587
1968 9900 48892 24338 0.600
1969 4114 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 8411 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 21511 0.685
1983 10447 32325 21305 0.816
1984 15148 30169 21272 0.911
1985 6151 23606 18607 1.004
1986 12694 19037 11820 0.824
1987 30973 19384 18971 0.963
1988 3752 25936 20413 0.911
1989 11437 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 6211 12834 9439 0.928
1996 2312 11823 9427 1.053
1997 8119 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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3.7.2.b Cod in Division VIb (Rockall)

Catch data are given in Table 3.7.2.b.l.

Special comments: There is no information on the 
status of cod in Division VIb. 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.

Relevant factors to be considered in management;
TAC set for Division VIb cod should not jeopardise a 
rebuilding plan 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 2002/ACFM:02).

Cod in Division VIb (Rockall)

Landings
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Table 3.7.2.b.l COD in Division VIb (Rockall).

Country 1984 1985 1986 1987 1988 1989 1990 1991 1992

Faroes 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

Portugal - - - - - - - - -

Russia - - - - - - - - -

Spain 241 1200 1219 808 1345 - 64 70 -

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

Faroes Islands 1 - - - - - - n/a

France - - - - - - - -

Germany - - - 10 22 3 11 1

Ireland 472 280 477 436 153 227 148 n/a

Norway 199 120 92 91 55* 51* 85* 152*

Portugal - - - - 5 - -
*

Russia - - - - - - - 7*

Spain - - 2 5 1 6 4 n/a

UK (E. & W. & N.I.) 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 Management objectives: No explicit management
outside safe biological limits. SSB in 2001 is above Bpa, objectives are set for this stock.
and the fishing mortality in 2001 was above Fpa. The
recruitment estimate of the 1999 year class is greater
than twice the average based on the last four years.

Precautionary Approach reference points (established in 1998):

ICES considers that: ICES proposes that:

Blta= 22 000 t Bpa be set at 30 0 001

Flim= not defined Fpa be set at 0.50

Technical basis:

Blim = lowest observed SSB Bpa = B,ta*1.4

Fita = not defined Fpa = high probability of avoiding SSB<Bpa in long term

Advice on management: Advice on management: 
Fishing mortality in 2002 should be below Fpa, 
corresponding to a human consumption landing of 
14 100 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 OK 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 fishery advice is the same as last year.

Catch forecast for 2002:
Basis: F(20Q1) = Fsa = F(98-00) -  0.72; Catch(2001) ~ 31.7; Landings(2001) = 16.4; SSB(2002) = 53.1.

F(2002
onwards)1

Basis Catch
(2002)

Discards
(2002)

Landings
(2002)

SSB (2003) Medium term (10 year) 
Probability (%) of SSB < Bpa

0.36 0.5* Fsq 16.5 5.8 10.7 57.7 <25%
0.50 FPa (0.69* Fsq) 21.8 7.6 14.1 51.7 <25%

: W 24,3.. ■ 8,6 . -- 15.7 '•'48;8 ■: ■ ■ <25% -
■ 0.72 ■■ 1.0* F* ■ m T8.6 ‘ 43.7. 25%
-- 0.8$ ' : 1:2* F* '32.9-y. . m  . '21,1 ■ 39,2- 25%

1,00 i . 4 * ^ 36.5 13.1 ■ 23.4 ■■ .- 35.2 . : < s(m  :
J, 15 3&B -14.4 ■ 25,4 -- : 31 ,6  ■ -‘ <75% ■

Weights in ‘0 001.
Shaded scenarios considered inconsistent with the precautionary approach.
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Elaboration and special comment: The fishery is 
dominated by Scottish 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.

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
Ages 2-6

Yield/R SSB/R

Average Current 0.718 0.127 0.322
FmM 0.245 0.169 0.900
Fo.i 0.149 0.158 1.281
Fmed 0.581 0.140 0.404

Catch data (Tables 3.7.3.a.l-2):
Ü Ü ICES

Advice
Predicted 
landings 
corresp 
to advice

Agreed
TAC'

Official
Landings

A m i
Landings

. Discard ■ 
Slip.

:A<2M
Catch

1987 Reduce F towards Fmax 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% of F(87); TAC 15.0 35.0 24 16.7 3.2 19.9
1990 80% of F(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 11.42 9.42 20.82
1993 70% of effort (89) - 17.6 13 19.12 16.92 36.02
1994 30% reduction in effort - 16.0 9 14.22 11.22 25,42
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 20.83 25.7 14 14.4 5.7 20.1
1999 F  reduced to Fpa 14.33 19.0 10 10.4 5.1 15.6
2000 Maintain F below Fpa <14.93 19.0 7 7.1 8.5 15.6
2001 Reduce F below Fpa <11.23 13.9
2002 Reduce F below Fpa <14.13

'TAC is set for Divisions Via and VIb (plus Vbl, XII & XIV) combined with restrictions on quantity that can be taken 
in Via from 1990. 2Adjusted for misreporting.3 For Via only. Weights in ’0 001.
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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 1,335!’2 863 u 7611,2 761 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)3 222 425 114 235 164 137 132 155 254 322
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 
used by W.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 
by W.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 - - - - n/a
France 445 270 394' 788

00ioCO

Germany 2 1 1 2 1
Ireland 1,399 1,447 1,352 1,054 n/a
Norway 161 211 28 18 70'
Spain - - n/a 4 n/a
UK (E&W)3 448 493 458 315 199
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 
used by W.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 
by W.G. 25,290 19,489 20,114 15,555 15,608
'Preliminary.
includes Divisions Vb{EC) and VIb.
31989-2000 N. Ireland included with England and Wales, 
n/a = Not available.
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Table 3.7.3.a.2 Haddock in Division Via (West of Scotland).

Year Recruitment 
Age 1 

thousands

SSB

tonnes

Catch

tonnes

Mean F 
Ages 2-6

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 outside Management objectives: No explicit management
safe biological limits. Fishing mortality in 2000 was objectives are set for this stock,
above Fpa, and SSB is below Bpa in 2001.

Precautionary Approach reference points (established in 1999):
ICES considers that: ICES proposes that:

Blim is 6 0 001, the lowest observed spawning stock. Bpa be set at 9 0 001. This is considered to be the 
minimum SSB required to have a high probability of 
maintaining SSB above B]im, taking into account the 
uncertainty of assessments.

F]im is not defined. Fpa be set at 0.4. This F provides a small probability that 
SSB will fall below B„a in the long term.

Technical basis:

B iim  = Bi0SSas estimated in a previous assessment B p a  =  B loss * 1.4

Fiim  = could not be defined, due to uninformative stock 
recruitment data

F pa = adopted by analogy with other haddock stocks.

Advice on management: ICES recommends that 
Ashing mortality in 2002 should be reduced to below 
0.2, corresponding to landings of less than 1 3001 in 
2002 in order to rebuild the SSB to Bpa within 4 
years.

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 VIb. In addition, part of 
Division VIb now falls within international waters 
where non EU-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 VIb.

Following the NE AFC 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.

It is difficult to predict actual fishing mortality as fleet 
behaviour will depend on fishing opportunities 
elsewhere.

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.

Catch forecast for 2002:
Basis F(2001) = F(98-00) = 0.39; Landings(2001) = 2.7; SSB(2002) = 4.9.

F(2002) Basis Catch
(2002)

Landings (2002) SSB
(2003)

0.16 0.4 F(98-00) 1.1 1.1 6.9
0.20 Advice 1.3 1.3 6.6
0 3 f m m Î.5 14 . . .  u .........................

.............. O8 F (^ 0 0 > 6,0
fcs* F as-ô ® 2.3 2 4 5.7
0,47 1.2 F(i&4)0> 2.6 2,6 ' 5 4  -

Weights in ‘0001.
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
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different area of the Rockall bank than previously. An 
unregulated fishery on part of the bank which now falls 
outside of the EU 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

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).

Catch data (Tables 3.7.3.b.l-2):
Yem ICES Pi e the ted cateh 

corresp 
to ad m e

■' Agreed 
TAC'

t Jifiuat 
Landings

■ ■ A c m
Landings .■

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 Precautionary TAC 5.5 5.9 5.7
1992 Precautionary TAC 3.8 4.54 5.3
1993 80% of F(91) 3.0 4.14 4.8
1994 If required, precautionary TAC - 3.74 5.72
1995 No long-term gain in increasing F 5.13 5.54 5.6
1996 No long-term gains in increasing F 6.93 6.84 7.1
1997 No advice given 4.93 5.24 5.2
1998 No increase in F 4.9 5.14 5.0
1999 Reduce F below Fpa 3.8 4.84 5.4
2000 Reduce F below Fpa <3.5 4.54 4.5
2001 Reduce F below Fpa <2.7
2002 Reduce F below 0.2 <1.3

'TAC is set for Divisions Via and VIb (plus Vbl, XII & XIV) combined with restrictions on quantity that can be taken
in Via from 1990. including misreportmg. lan d in g s at status quo F. ^Incomplete data. Weights in ’000 t.
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Table 3.7.3.b.l Nominal catch (tonnes) of HADDOCK in Division VIb, 1986-2000, as officially reported to
ICES.

Country 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Faroe Islands - 5 _ - - - - - _ . n/a
France 103 99 5 2 2 2 2 2 2 2 : 2 2 2

Germany - - 4 1 - ■ - - - - - - - - -
Iceland - - - - - - - - - - - + - 167 3*
Ireland - - - - 620 640 571 692 956 677 747 895 704 1,021 n/a
Norway 83 33 20 47 38 69 47 68 75 29 24 241 401 611 1521
Portugal - - - - - - - - - - - - 4 - -
Russia - - - - - - - - - - - - - 458 1,872*
Spain 756 371 245 337 178 187 51 - - 28 1 22 21 25 n/a
UK (E&W)3 703 1,271 753 272 238 165 74 308 169 318 293 165 561 288 36
UK (N.I.) 157 - -
UK (Scot.) 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
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
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 4.984 5.2214 4.5584
'Preliminary, 
included in Division Via.
31989-2000 N. Ireland included with England and Wales.
4 Includes a reduction in Russian catch data to approximate to "landings-equivalent values” (see Working Group 
Report Section 4.2.3) 
n/a = Not available.

Table 3.7.3.b.2 Haddock in Division VIb (Rockall).

Year Recruitment 
Age 1 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 2-5

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

Terms of reference of the meeting:

To evaluate the spatial distribution 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.

Dates of meeting: 
Venue:

30 January to 1 February 2001 
FRS Marine Laboratory, Victoria 
Road, Aberdeen.

Participants

Mike Armstrong

Rick Officer 
Phil Kunzlik 
Vladimir Vinnichenko 
Nikolai Timoshenko

(UK, Northern 
Chair)
(Ireland)
(UK, Scotland) 
(Russia)
(Russia)

Ireland;

The meeting was also attended by Tore Jakobsen 
(Norway; ACFM Chair), Coby Needle (FRS, Scotland), 
Robin Cook (FRS, Scotland) and Dick Ferro (FRS, 
Scotland).

The following Working Documents were submitted to 
the meeting, and are appended to this report:

WD1.

WD2.

1.1

Vinnichenko, V.l., Gorchinskiy, K.V.,
Lisovsky, S.F., Khlivnoy, V.N., Gerber, E.M. 
The Russian haddock fishery 
(Melanogrammus aeglefinus) on Rockall 
Bank (Division VIb). 7pp.

Vinnichenko, V.l., Gorchinskiy, K.V.,
Khlivnoy, V.N., Timoshenko, N.M. Russian 
researches of haddock (Melanogrammus 
aeglefinus L.) on Rockall Bank. 26pp.

INTRODUCTION

Structure of the Report

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.

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.

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 experiments 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 2001/ACFM: 
01). Short-term changes in yield and SSB, and in long­
term yield per recruit (YPR) and spawning biomass per 
recruit (SPR) were computed for a range of mesh sizes 
and combination of mesh sizes.

1.1 State of stock

The ICES ACFM view is that the haddock stock in 
Division VIb (Rockall) is outside safe biological limits 
(ACFM Report: November 2000). Fishing mortality in 
1999 (F = 0.52) was above the proposed precautionary 
fishing mortality (Fpa ) of 0.40. Spawning stock biomass 
(SSB) has declined since 1996 to 7,000 t in 2000 and is 
now below the proposed precautionary biomass 
reference point (Bpa) 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 Fpa. 
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 2000 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 13°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 first 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 8,8001, of which haddock comprised 7,3001.

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 t, 
including 3,3001 haddock.

In 1974 the fishery took place from August to 
December. The catches were stable and catch rates were 
34 -5 0 1 per vessel day. Haddock made up 48,9001 of a 
total catch of 50,2001.

The Russian haddock fishery peaked in 1975 with a 
catch of 49,8001. The fishery took place in March-April 
and August-September. The fishing was stopped in 
September because of large by-catches of small 
haddock.

In 1976 the fishing took place in July-October on mixed 
concentrations of haddock, saithe and cod. The total 
catch of 45,3001 included 40,7001 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 
August, 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 
tol996, 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,
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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 100mm 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. In 1999, 
Ireland took about 1,0201 of the total reported 
international landings of Rockall haddock of 5,400t. 
This represented an increase of 31 6 1 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-

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 18111). 
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. In 
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

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.

There are clear differences in the spatial distribution of 
the catches between the three fleets.

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 3rd quarter. The Irish 
fishing area expanded in the 2nd quarter, was more 
restricted again in the 3rd quarter and moved towards 
northeast in the 3rd and 4m quarters. The Scottish fishery 
started more to the northeast than the other fisheries. In 
the 2Bd quarter the spatial extent of the fishery expanded 
and the centre of activities moved southwest. In the 3rd 
and 4th 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 100mm stretched mesh (mainly 70mm). The 
70mm and 100mm mesh nets retained haddock down to 
25-26cm, with modal length around 30-31 cm 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:

2.3.2 Length and age compositions of Scottish 
landings in 1998 and 1999

No data were available for discards. Scottish landings 
rarely included fish below the minimum legal size of 30 
cm. 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.

2.3.3 Length and age compositions of Irish
landings in 1998 and 1999

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 
Table 2.9.

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(ScoÜand) 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 fine- 
mesh cover on the cod-end. Subsequent surveys are 
every two years, and are canied 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 par 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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2.4.2 Russian groundfish survey

A Russian survey of SW Rockall was carried out in 
spring and autumn 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).

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

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 argentine 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.

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 mature by length 22cm.

3 ANALYSIS OF SHORT AND
MEDIUM-TERM EFFECT OF 
CHANGES IN MESH SIZE ON 
HADDOCK CATCHES AND SSB

3.1 Theoretical selectivity curves of gears
used at Rockall

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:

L50 -  NF x L F  x PF x (l3 .55 + 0.3343 MS -0 .1 1 9 3  MR -1 .5 7 6  TD ), (1)
where

Í1.2 if nylon twine is used 
Nylon factor NF = \

[1.0 if polyethylene twine is used

Í0.895 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 analyses discussed here

MS -  wedge - measuredmesh size in mm = 1.04 x  ICES mesh size

MR = number of meshes around the circumference of the codend

TD = nominal twine diameter = 1.13x actual twine diameter

Model settings for typical current Scottish and Russian 
(Working Document 1) 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 mm were presented by Vinnichenko et al 
(Working Document 2). These ogives were obtained 
from covered-codend experiments carried out by Russia

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 1) to typical gear 
types in current use by Scottish and Russian vessels, 
while Table 3.2 gives modelled values of L50 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, 110mm 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

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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recruit”) estim ates w ere calculated  using the V ia  partial 
fish in g  m ortality values assu m ing no changes in grow th.

T he m ean w eigh t-at-age o f  landed fish  w as taken from  
the D iv ision  V Ib assessm ent because older haddock in 
th is area are sm aller than fish  o f  th e corresponding age  
in D iv ision  V ia. T he m ean w eight-at-age o f  discarded  
fish  w as taken as the landings m ean-w eight-at-age from  
D iv ision  V Ib  m u ltip lied  b y  the ratio o f  the discard to 
landings m ean w eigh ts-at-age from  D iv ision  V ia , T he  
w eighted  m ean o f  land in gs an d  discard w eigh ts-at-age  
w ere used a s  stock  w eigh ts-a t-age and catch w eights-at- 
age. T he m aturity o g iv e  w as taken from  inputs to the  
D iv ision  V Ib  assessm ent. T h ese b io log ica l 
characteristics w ere then applied  to the catch in  num ber 
and stock in num ber estim ates from  the catch forecasts 
to  convert the outputs to y ield  and b iom ass estim ates.

T he m esh  assessm en t m ethod  used  h ere is an 
elaboration o f  an age-based  m esh  ch ange analysis o f  the  
sort illustrated in , for exam ple, Sparre, P., and V enem a, 
S.C . (1992 . Introduction to  tropical fish  stock  
assessm ent. Part 1 -  m anual. F A O  F isheries T echnical 
Paper 306 , R ev  1. 3 7 6  p .) T h e m ethod w as m od ified  to  
accoun t for flee t-sp ec ific  partial fish in g  m ortality  
values.

T he raised, recent fish ing  m ortality at each a ge  from  the 
D iv isio n  V ia  haddock assessm ent w as partitioned  
b etw een 'a nom inal “European” 100m m  m esh  flee t and a  
n om inal “International” 70m m  flee t for carrying out the 
forecast. T h is w as don e arbitrarily on the basis of, eg a 
8 0 :2 0  sp lit or 70:30  sp lit (the sensitiv ity  o f  th e resu lts to  
this ch o ice  w as evaluated). (W hilst varying m esh  sizes  
from  4 0m m  to lOQmm h ave been used  by R ussian  
v esse ls  fish in g  haddock at R ockall, the m ajority o f  the  
v esse ls  used  7 0 m m  m esh .) Partial F  values for the 
E uropean flee t w ere further partitioned b etw een  
land in gs and discards on the basis o f  rates o f  d iscarding  
at a ge  estim ated from  the Scottish  discard sam pling  
sch em e in D iv ision  V ia . Such a  sp lit is  a lso  p ossib le  for  
the International fleet, but for this analysis it  w as  
assu m ed  that a ll the catch o f  that flee t w as retained. T he  
partial F s-at-age for the International flee t w ere further 
adjusted according to the relative values o f  th e selection  
co e ffic ien t at a g e  for 100m m  m esh  (using European  
selec tiv ity  values) and 70m m  m esh  (using the 
theoretical R ussian  se lec tiv ity  values show n in Table
3.2). T h is w as d on e to m od ify  the exp loitation  pattern 
im p osed  on the International flee t to correspond to its 
current gear characteristics.

For th e  results presented here, on ly  m esh  s ize  was 
varied  in th e sim ulations. Other im portant gear 
configuration  parameters, for exam ple, m esh es around  
the circum ference and cod -end  tw in e diam eter, w ere  
kept constant a t values typical o f  th e Scottish  trawl fleet 
for the ca se  o f  the European fleet. For the International 
fleet, th e  Scottish  m odel o f  gear selectiv ity  for haddock  
w as u sed  to calcu late selec tiv ity  at a g e  u sin g  gear 
characteristics typical o f  the R ussian fleet. T his m eans 
that for a  given  m esh size , th e selectiv ity  characteristics

o f  the European and International fleets w ill differ 
considerably (se e  T able 3 .2 ). It w as further assum ed that 
a ll v esse ls  catch ing haddock are trawlers to w hich the  
applied selectiv ity  values are appropriate.

B aselin e  ca lcu lations w ere m ad e assum ing a European  
100m m  m esh  flee t and an International 70m m  m esh  
fleet. S im ulations w ere then undertaken that assum ed  
both fleets chan ged  to:

■ 7 0 m m  m esh
■ 100m m  m esh
■ 110m m  m esh
■ 120m m  m esh

It m ust be b orne in  m in d  that although the m esh sizes  
changes w ere ap plied  to  both the European and the 
International fleets concurrently, for a given  m esh s ize  
the selec tiv ity  o f  their respective fish ing gears w ill 
differ m arkedly d ue to  the different construction o f  the  
nets.

R esu lts are illustrated as percentage changes in the 
exp ected  land in gs and discards o f  the European fleet, 
the exp ected  catch o f  th e international fleets, total 
landings (European landings p lu s International catch), 
total discards (equal to European discards in th is  
context) and spaw ning stock b iom ass. T he percentage  
ch an ge w as calcu lated  as: [N ew  V a lu e  x  100 /B aselin e] 
- 100.

Sim ulation results for an initial sp lit o f  partial fish ing  
m ortality a t a g e  o f  70%  European and 30%  are 
presented in F igures 3 .3  - 3 .8 . Changing the initial split 
o f  fish in g  m ortality o f  the European 100m m  and  
International 70m m  flee t from  70 :3 0  to 80:20  and 60:40  
did not a ffect th e results in  term s o f  directions or 
patterns o f  chan ge, on ly  th e m agnitude o f  change w as 
affected, and in general such changes w ere sm all.

B ecau se o f  the d efic ien c ies  in the data required for these  
sim ulations, a ll results should  be considered on ly  as 
ind icative o f  the direction o f  ch an ge lik e ly  as a  result o f  
the ch an ge in m esh  size. T he m agnitude o f  these  
changes w ill be subject to considerable uncertainty.

W here gains or lo sses  to  y ield  are d iscussed , it is  w ell 
know n that they m ust be con sidered  in the context o f  
com peting fleets. In isolation , an individual fleet m a y  
w ell be advantaged by increasing the selectiv ity  o f  its  
fish in g  gear, and on that basis its expected  y ield  w ou ld  
increase. H ow ever, due to technical interactions with  
other fleets, such an advantage m ay  n ot accrue. Indeed, 
other fleets using less  selec tive  gear m ay be p laced  at a 
com petitive advantage by the actions o f  an individual 
flee t im proving its selection  pattern. Sim ilarly, i f  all 
fleets ch an ge their gear selec tiv ity  in som e w ay, it d oes  
not fo llo w  that a ll fleets w ou ld  be sim ilarly advantaged. 
S om e m ay  exp erience gains w h ilst others m ay incur  
lo sses  h av in g  been  placed at a com petitive  
disadvantage.
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70mm mesh

C hanging th e m esh  size  o f  both fleets to  70m m  gave  
short and lon g  ten n  increases in discarding in the 
E uropean fleet (F igure 3 .3). T his is not unexpected  and  
is  o ffse t by a  d ecrease in  th e exp ected  European  
land in gs, International catch and spaw ning stock  
biom ass. T h e  order o f  m agnitude o f  ch an ges after the  
first year is  around 15% -20%  and at equilibrium , around  
20% -30% . A lthough this result is  not m eaningfu l in the  
sen se  that a  70m m  m esh  s iz e  for the European flee t is  
unrealistic, it  does ind icate a p otential b en efit in  not 
fish in g  with that m esh  s iz e  in the European fleet.

100m m  m esh

S im ulation s in  w hich  both fleets used  100m m  m esh  
g a v e  increases in  both landings and discards o f  the  
E uropean flee t and spaw ning b iom ass, but considerab le  
lo s se s  for th e International flee t using m ore selective  
fish in g  gear (40% -50%  losses in catch in th e short term, 
and 40%  at equilibrium ). (F ig. 3 .4 )

A  bigger d ifferen ce was exh ib ited  i f  em pirical 
inform ation on the se lec tiv ity  o f  the International fleet 
provided  b y  early  R ussian  se lec tiv ity  experim ents is  
incorporated in the sim ulations. T he results from  this 
sim ulation  are presented in F igure 3.5 . M uch m ore  
severe short and long term reductions in the  
International catch o f  th e order o f  60% -70%  are 
indicated, along w ith p ositive  enhancem ent o f  European  
land in gs (20% -40% ) and a lesser increase in  European  
discarding. T he spaw ning stock b iom ass a lso  sh ow s  
p o sit iv e  ch an ge associated  with this.

I f  the ch an ge to  100m m  m esh  w as m ad e usin g  gear 
characteristics in the International flee t corresponding to 
th ose in  the European flee t (i.e . as show n in  the top

panel o f  F igu re 3 .1 ), then on ly  m arginal changes occur. 
In this ca se  th e International flee t m akes sm all gains to  
its  catch w h ilst the European fleet and  spaw ning  
biom ass suffer sm all lo sses  (F igure 3 .6).

T hese three sets o f  results for a m o v e  to  100m m  m esh  
s iz e  are g iven  to  provide an indication  o f  the sen sitiv ity  
o f  th ese resu lts to  the assum ption o f  selec tiv ity  in the 
International fleet. T h e incorporation o f  Scottish  
selectiv ity  param eters, theoretical R ussian selectiv ity  
param eters or em pirical R ussian  selectiv ity  o g iv es  in the  
sim ulations h as m ajor im p lications for interpreting the  
results,

1 10m m  m ash

Changing the m esh s ize  o f  both fleets to  110m m  gave  
im proved land ings in the European fleet, and an 
increase in S S B , after a short transitional p eriod  (4 0  - 
60%  after th e second  year). H ow ever, there was a 
considerable reduction o f  5 0  - 60%  in the International 
catch after the secon d  year (Fig. 3 .7).

120m m  m esh

Sim ilar resu lts to the 110m m  sim ulation w ere found for 
increasing m esh  s ize  in both flee ts  to 120m m . A gain, 
after a short transitional period, landings o f  the 
European flee t w ere s ign ifican tly  enhanced, as w as the 
SSB. H ow ever, th is w as o ffse t by considerab le lo sses in 
the International flee t catch (F ig. 3 ,8).

R eferen ces
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T a b le  2 .1  M onth ly landings, fish in g  effort and catch per unit effort for Russian v esse ls  fish in g  at R ockall
(D iv ision  V Ib) in 1999. W eights in m etric tonnes, catches in liv e  w eight.

M onth T onnage  
c la ss  o f  
vesse l

Q uantity o f  
fish in g  days

Q uantity o f  
fish in g  hours

Catch w eight Catch per 
fish in g  day

Catch per 
hour

M ay 10 6 84 2 4 4 .0 0 .29
June 10 25 346 139 5.6 0 .40
July 10 12 219 47 3.9 0 .22
A ugust 10 58 844 209 3.6 0.25
Septem ber 10 22 230 2 0.09 0.01
October 10 30 309 35 1.2 0.11
N ovem ber 10 7 95 2 0.3 0 .02
Total 160 2127 458 2.9 0 .2 2

Table 2 .2 M on th ly  landings, fish in g  effort and catch per unit effort for R ussian  vesse ls  fish ing at R ockall
(D iv ision  V Ib) in 2000 . W eights in m etric tonnes, catches in liv e  w eight. Data are provisional.

T onn age Q uantity o f Q uantity o f Catch w eight Catch per Catch per
M onth class o f  

vesse l
fish in g  days fish in g  hours fish ing day hour

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

M ay 9 26 487 98.2 3.8 0.2
6 2 2 335 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 7 0 935 157.0 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

A ugu st 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

Septem ber 9 45 403 - - -
6 41 393 * - -
10 78 979 - - -

October 6 42 351 - - -
9 51 428 - - -
10 2 0 266 - - -

N ovem ber 9 65 576 - - -
6 20 224 - - -

Decem ber 9 15 110 0.5 0.03 0.005
6 10 146 - - -

Total 1415 18425 1811.4
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Table 2.3 L and ings in Scotland by U K  v esse ls  from  haddock  fishery on the R ockall bank, by m onth and  
year.

M onth
199 8

Landings (landed w eight, tonnes) 
19 99 2 0 0 0 *

Jan 20 1 25
Feb 10 82 0
M ar 256 2 4 2 4 6
A pril 307 809 521
M ay 519 689 377
Jane 3 10 447 328
July 507 239 177
A ug 553 2 6 2 310
Sept 3 92 208 109
O ct 144 137 152
N o v 161 88 33
D e c 61 36 7

T otal 3 2 4 0 3239 2083
*D ata are provisional.
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Table 2.4 M onth ly fish in g  effort, land in gs o f  haddock, and landings per unit effort reported by Irish vesse ls  
fish in g  at R ockall b etw een  1998  and 2 0 0 0 . Data are hours fish ed  and tonnes livew eigh t. D ata for 
2 0 0 0  are provisional.
Year M onth E ffort (h) L andings (t) L PU E  (kg/h)
1998 January 2 2 0 17.2 78.1

February 2 9 0 21.3 73.3
M arch 4 2 7 2 0 .2 4 7 .4
April 293 5 5 .3 188.6
M ay 7 5 4 112 .4 149.0
June 1241 101 .4 81.7
July 9 2 4 127.3 137.7
A ugust 8 96 97 .2 108 .4
Septem ber 7 9 2 5 0 .0 63.1
O ctober 385 13.8 35.9
N ovem ber 267 6.7 25.1
D ecem ber 0 0
1998  Total 6489 6 2 2 .7 96 .0

1999 January 215 3 .7 17.3
February 167 8.5 51.1
M arch 188 19.0 100.9
A pril 4 8 4 165 .5 341 .9
M ay 1362 2 2 5 .2 165 .4
June 1789 100 .0 55 .9
July 1929 2 9 9 .0 155.0
A ugust 1256 115.8 9 2 .2
Septem ber 405 15 .4 38.1
October 255 14 .0 54 .9
N ovem ber 0 0
D ecem ber 0 0
1999 Total 8 0 5 0 9 6 6 .2 120.0

2 0 0 0 January 350 50 .7 144.7
February 217 22.1 101.6
M arch 102 3 .9 38 .5
A pril 6 0 4 4 6 .4 76 .8
M ay 1444 121.9 84 .4
June 1071 8 0 .4 75.1
July 1078 64.1 59.5
A ugust 6 4 4 5 8 .4 9 0 .7
Septem ber 389 32.5 83 .7
October 291 .5 12 .4 42.5
N ovem ber 539 .5 4 5 .7 84 .7
D ecem ber 112 8.2 7 3 .2
2 0 0 0  Total 6 8 4 2 54 6 .8 7 9 .9
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Table2.5 R eported landings o f  haddock by R ussian  v esse ls  fish in g  at R ockall in 1999  and 2000 , by quarter 
and ICES rectangle. T onnes livew eigh t. D ata for 2 0 0 0  are provisional.

D 4 D 5  D 6

D 4 D 5 D 6

2 0 0 0  Q1
D 2 D 3 D 4  D 5 D 6  D7

2000 Q2

2000 Q3

2000 0 4
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Table 2.6 Reported Scottish landings of haddock from Rockall, by ICES rectangle and quarter, 1998-2000
(2000 data are provisional). Tonnes landed weight.

D 6  D 7
1999 Q1

D 2
48

2000 Q11998 Q1
D 3 D 4  D5 D 4  D5D  6 D7 D 3 D 4  D 5 D 6 D7 D 2 D 3

13 19 59 32 31 10

1999 Q2 2000 Q21998 Q2
D 2  

4 8 ^
D 3 D 4  D 5 D o D 7 D 3 D 4  D 5 D 6  D 7 D 2  D3 D 4 D 5 D o  D 7

25 4 2 25 54 0
17 6 4
9 132
109 210  
102 65

161 4178 34 187 61
123 7 207  5 6 184 4 6

191 291 34  2 6
88 139

1999 Q3 2000 Q31998 Q3
D3 D 4  D5 D 6  D7 D 3 D 4  D  5 D 6  D7 D 2 D3 D 4  D5 D 6 D7

27  353
2 6  68 4 7  25

96 902 9 2  169 175 23
177 9 140 14

96  195 2  4 2 36  8
68 21

1999 Q4 2000 Q41998 Q4
D3 D 4  D 5 D 6  D 7 D3 D 4  D5 D 6  D 7 D 2  D 3 D 4  D 5 D 6  D 7

48
47
4 6
45
4 4
43
4 2
41
4 0
39

22 0
25 1946  20
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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 liveweight.

1 9 9 8  Q 1
D 2  D3 D 4  D 5

1999  Q 1
D  6  D 7  D 2  D3

2000 Q l
D 4 D5 D 6  D 7 D 2  D 3 D 4  D 5 D 6  D 7

4 4

2000 Q2
D 2  D 3 D 4  D 5 D 6  D 7

1 9 9 8  0 2 1999  0 2
D 4  D5 D 4  D 5 D 6D o D 7

0
14 5 24
6  38 54

124 175 6
14 31

4 4  73
3 6  10

2000 Q31999  Q 3  
D 2D 4 D 5 D 6 D 7 D 4  D5 D 6

1 9 9 8  Q 3  
D 2 D 2 D3 D 4  D 5  D 6  D 7

48
4 7
4 6
45
4 4
4 3
4 2
41
4 0
3 9 _ _ _

1 9 9 8  Q 4

154
101

107

2000 Q41999  Q 4
D 4  D 5 D 6  D 7 D 2  D 3 D 4  D 5 D 6  D 7D 4  D 5 D 6
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T a b le  2 .8  Quarterly landings at age by Scottish  vesse ls fish in g  at R ockall in 1998  and 1999. D ata are
estim ated num bers landed by the fleet, in thousands o f  fish .

Quarter 2
1998 1999

A g e Quarter 1 Quarter 3 Quarter 4 Quarter 1 Quarter 2 Quarter 3 Q 4
1 0 0 0 0 0 0 0 0
2 24 7 4 0 0 0 89 199 148
3 174 641 4 4 4 99 7 0 739 2 87 115
4 64 327 5 5 6 124 85 689 2 08 87
5 87 385 873 195 74 59 6 140 38
6 140 555 936 209 135 1027 4 4 14
7 27 174 4 4 4 99 141 1129 144 18
8 11 50 233 52 34 336 37 5

9+ 1 3 5 1 0 26 57 7

T a b le  2 .9  Quarterly land ings at age by Irish vesse ls  fish ing  at R ockall in 1998 and 1999. Data are estim ated
num bers landed by th e fleet, in thousands o f  fish .

Quarter 2
1998 1999

A g e Quarter 1 Quarter 3 Quarter 4 Quarter 1 Quarter 2 Quarter 3 Q 4
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 2 7 2 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

T a b le  3 .2

M odel settings used  to  generate theoretical selection  o g iv es  for representative Scottish  and Russian  
gear types.

S co ttish R u ssia n
N F 1.00 N on -n y lon  tw ine 1.20 N ylon  tw in e
LF 0.895 L iftin g  bag 1.00 N o  liftin g  bag
PF 1.00 N o  panel 1 .00 N o  panel
M S 70, 100, 120 70 , 100, 120
M R 100 100
T D 6 3.1

T heoretically-derived  values o f  Lso for representative Scottish  and R ussian gear types. T he m od el 
used is  d iscussed  in detail b y  Ferro an d  Graham (1998).

M esh  s ize  (m m ) Scottish  ¿so (cm ) R ussian  L50 (cm )

70 13.9 2 4 .2
100 2 2 .9 36 .2
120 2 8 .9 4 4 .2
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Table 3.3 Short term effects o f  varying gear param eters on haddock catch and spaw ning stock  b iom ass for  
the North Sea. B aselin e  results are for 90m m  m esh  s ize  and 120 m esh es around the cod-end. 
R esults are exp ressed  as percentage ch ange relative to baseline. S im ulations com m enced  assum ing  
population num bers as o f  1 January 1990, and results are expressed  for catches in 1991 and  
spaw ning b iom ass at 1 January 1992,

North Sea haddock

H um an consum ption landings

No.
M eshes

M esh S iz e
90 100 110 120 130

120 B aselin e 0 0 -2 -9
100 0 0 -2 -10 -2 4

75 0 -3 -12 -29 -47

D iscards

No.
M esh es

M esh S ize
90 100 110 120 130

120 B aselin e -15 -4 0 -65 -81
100 -14 -39 -65 -82 -91

75 -39 -67 -84 -91 -94

industrial by-catch

N o.
M eshes

M esh S ize
9 0 100 110 120 130

120 B aselin e 5 2 4 5
100 1 2 4 5 7

75 0 4 6 8 9

S paw nin g biom ass

N o, M esh S iz e
M eshes 9 0 100 110 120 130

120 B aselin e 2 6 11 17
100 2 6 11 18 24

75 6 12 19 26 32
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Table 3.4 Short term effects o f  varying gear param eters on haddock catch and spaw ning stock  b iom ass for 
D iv isio n  V ia . B aselin e  results are for 90m m  m esh  s ize  and 120 m esh es around the cod-end. 
R esults are expressed  as percentage ch an ge relative to  baseline. S im ulations com m enced  assum ing  
population num bers as o f  1 January 1990 , and results are exp ressed  for catches in 1991 and  
spaw ning b iom ass at 1 January 1992.

Division Via haddock

H um an consum ption landings

N o.
M eshes

M esh  S ize
90 100 110 120 130

120 B aselin e 0 0 -2 -9oo 0 0 -3 -1 0 -22
75 0 -3 -13 -26 -4 0

D iscards

N o.
M esh es

M esh  S ize
9 0 100 110 120 130

120 B a selin e -16 -41 -65 -80
100 -1 4 -41 -66 -8 2 -89

75 -41 -69 -84 -9 0 -92

Spaw ning biom ass

N o.
M eshes

M esh  S ize
9 0 100 110 120 130

120 B aselin e 6 15 25 33
100 5 15 26 35 41

75 15 27 36 43 48
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Figure 2.2

¿O 'Q' 'P  o ?  °>N ^  °í'k sP

March 2000. Mesh size 
70 mm. N=3642 L=32.3

15  i  ♦  April 2000. Mesh size 70
mm. N =6364 L=31.41 0 '

y ^ s »i*, i , , . , ....................... "0  i i i'

fcP C*5 tí3 C? <̂ P <%*

April 2000. Mesh size 40 
mm. N=3977 L=29,7

x 6 T? dJ* oí3 T? -’P  'Q' ^  '$ > ^  tP &  &  &  &  *7° <t v ^  *?* 4?

J une 2000. Mesh size 100 
mm. N=733 L=32.7

I I 1^1 I I I I I I I I I

N* a°  'O' a N 'P  ^  -.N f  tP &  &  &  &  <? *? <? 4?

T otal catch length frequencies o f  haddock  recorded by observers on R ussian  trawlers at 
R ockall during March to  June 2000 , for trips using different m esh  sizes. Data are for 
sam p les, n ot raised  to total catches for sam p led  trips. L engths in cm ; y -axis g iv es % 
com position .
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Quarterly length  frequencies o f  h addock  landed  by S cottish  v esse ls  fish in g  at R ockall in 
1998 and 1999. Data are sam ple num bers raised  to flee t landings.
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F ig u re  2 .4
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Q uarterly length  frequencies o f  haddock  landed by Irish v esse ls  fish ing at R ockall in 1998  
1999. D ata are sam p le num bers raised  to fleet landings.
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Catch rates o f  haddock <  3 0  cm  lon g  during the Scottish  groundfish survey o f  R ockall in 
Septem ber 1999. T op Panel: S izes o f  e lip ses proportional to square root o f  num bers o f  fish  
caught per hour (m axim um  catch rate 16 ,508  fish  per hour). Bottom  panel: N um bers per hour.
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Septem ber 1999. T op Panel: S izes o f  elip ses proportional to square root o f  num bers o f  fish caught 
per hour (m axim um  catch rate 1 ,666  fish per hour). B ottom  panel: N um bers per hour.
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F ig u r e  2 .9

5 7-

56-

15.0°W

Percentage o f  catch com prising haddock, by w eight, in the R ussian  groundfish survey o f  SW  
R ockall in  autumn 2 0 0 0  b y  station.
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Figure 2.10

16,0°W

P ercentage o f  catch com prising haddock, by w eight, in the R ussian groundfish survey o f  S W  
R ock all in spring 2 0 0 0  by station.
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Figure 3.1

0.8  -

0.6 -

0.4 - 70 mm 
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Rtiastan:) 87? stm/av:

0.8 -

0.6 -

0.4 -

82.4 mm 
107.7 mm0.2 -

0.0 -
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Length

Com parison o f  theoretical haddock selection  o g ives, for typ ical Scottish  and R ussian gear types, 
and selection  estim ates obtained from  a  1972  R ussian survey (W orking D ocum ent 2).
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"E u ro p ea n "  F lee t initially a llo c a te d
"In te rn a tio n a l'1 F lee t initially a llo c a te d

70  % o f F
30  %  o f F

Figure 3.3

"E uropean" Fleet OLD m esh  = 100 mm
"International" Fleet OLD m esh  = 70 mm

C h a n g e  to: 70 mm m esh  in E uropean  fleet, according  to Sco ttish  selectivity resu lts
C h a n g e  to; 70 mm m esh  in International fleet, according  to R ussian  selectivity resu lts

Year 2000

80 -r
70 - 
60 - 
50 - 
40 - 
30 - 
20 -

o>
10 -‘"-£-trro-tarrd'-~''Euro-ßisc--'— Int-Catch.....■"■'Totat-tarrd"' "— S-9B-™

Year 2001

Euro DiscElo>

-15

Year 2002

20

10 -

ELlfllhd Euro Disc IrfSeJth
-10 - 
-15  - 
.20 -

o>

Per Recruit

30 -,

Euro DiscD>
M
¥M-20 - 1 1

-30 J

Rockall haddock mesh selection changes incorporating both Scottish and Russian selectivity
ogives -  fishing at 70mm mesh.
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"E u ro p e a n "  F le e t initially a llo c a te d
"In te rn a tio n a l"  F lee t initially a llo c a te d

70  %  o f F
30  %  o f F

Figure 3.4

"E uropean" F leet OLD m esh  = 100 mm
"International" Fleet OLD m esh  = 70 m m

C h a n g e  to: 100 mm m esh  in E uropean fleet, accord ing  to Scottish selectivity resu lts
C h a n g e  to: 100 mm m esh  in International fleet, accord ing  to R ussian  selectivity resu lts
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Rockall haddock mesh selection changes incorporating both Scottish and Russian selectivity
ogives -  fishing at 100mm mesh (NB theoretical Russian ogive).
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"E u ro p ea n "  F le e t initially a llo c a te d
" In te rna tiona l"  F lee t initially a llo c a te d

7 0  %  of F
3 0  % of F

Figure 3.5

"European" F leet OLD m esh  = 100 mm
"International" F leet OLD m esh  = 70 mm

C h an g e  to: 100 mm m esh  in E uropean fleet, according to Scottish selectivity resu lts
C h a n g e  to: 100 mm m esh  in International fleet, accord ing  to  R ussian  selectivity resu lts
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Rockall haddock mesh selection changes incorporating both Scottish and Russian selectivity
ogives -  fishing at 100mm mesh (NB empirical Russian ogive).
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Figure 3.6

"E u ro p ea n "  F le e t initially a llo c a te d  70  %  of F
"In te rna tiona l"  F lee t initially a llo c a te d  30  %  of F

"European" F leet OLD m esh  = 100 mm
"International" F leet OLD m esh  = 70 mm

C h a n g e  to: 100 mm m esh  in both fleets, accord ing  to Scottish selectivity results
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Rockall haddock mesh selection changes incorporating only a Scottish Selectivity ogive -  fishing
at 100mm mesh.
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"E u ro p ean "  F lee t initially a llo c a te d
"In terna tiona l"  F le e t initially a llo c a te d

7 0  % of F
3 0  %  of F

Figure 3.7

"European" F leet OLD m esh  = 100 mm
"International" Fleet OLD m esh  = 70 mm

C h a n g e  to: 110 mm m esh  in E uropean  fleet, according to  S cottish  selectivity resu lts
C h an g e  to: 110 mm m esh  in International fleet, according to  R ussian  selectivity results
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Rockall haddock mesh selection changes incorporating both Scottish and Russian selectivity
ogives -  fishing at 110mm mesh.
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"European" F lee t initially allocated
"International" F leet initially allocated

7 0  %  o f F
3 0  %  of F

Figure 3.8

"European" F lee t OLD m esh  = 100  mm
"International" F lee t OLD m esh  = 70 mm

C h a n g e  to: 120 mm m esh  in E uropean  fleet, accord ing  to Scottish selectivity resu lts
C h a n g e  to: 120 mm m esh  in International fleet, accord ing  to R ussian  selectivity resu lts
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R ockall haddock m esh  selection  changes incorporating both Scottish  and  Russian selectiv ity
o g iv es  -  fish ing at 120m m  m esh.
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ANNEX 1

Some comments of Russian delegation 
to Report of ICES Expert group on Rockall haddock

R esults o f  the R ussian  research and fish ery  o f  R ockall haddock in  2 0 0 0  a llow  to do som e fo llo w in g  provisional
conclusions:

1. Length com position  o f  h addock  caught on R ockall B ank by traw ls w ith m esh  m in im um  s ize  o f  7 0  m m  to 100 m m  
d id  not considerab ly d iffer. H ow ever, w ith  larger m esh  s ize  the fish in g  e ffic ien cy  substantially decreased. A t the 
sam e tim e, traum atism and m ortality o f  escapes w ill probably increase. Therefore, it shall n ot be indisputable to  
increase m esh  m in im um  s iz e  as a m easure for protecting haddock stock . It is  required that additional stud ies are 
undertaken to  obtain m ore detailed  data on different m esh  se lec tiv ity  and  on haddock escapes survival.

2 . M ajority o f  haddock  individuals shall attain sexual maturity b eing  o f  25 cm  in length  and at the a ge  o f  2  years. 
Immature fish share in catches by trawlers with 70  m m  to 100 m m  m esh m in im um  size  w as not large, not 
exceed ing 2% (0.8%  at an average). Thus, catching with th is m esh  shall not considerab ly affect reproductive  
potential o f  population provided observation o f  catch lim its.

3. E xisten ce o f  vast areas u seless for bottom  trawl fish ing in the southern bank and spatial-tem poral separation o f  
fish in g  grounds from  young fish habitat are m ajor factors providing for safe exploitation  to haddock  stocks.

4 . R esu lts o f  research carried out in 2 0 0 0  are the basis for m aking an assum ption that haddock stock state on R ockall 
Bank is satisfactory. It is exped ient that an additional trawl survey is  carried out w ithin the w h o le  bank water area 
during haddock spaw ning season to  obtain m ore detailed data.
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3.7.4 Whiting

3.7.4.a Whiting in Division Via (West of Scotland)

S ta te  o f  sto c k /ex p lo ita tio n : T h e stock  rem ains outside  
safe b io log ica l lim its. F ish in g  m orta lity  exceed s F pa and  
is  estim ated  to  be c lo se  to  F lim in  th e last tw o years. 
Spaw ning stock  is  b elow  B pa, T here h as been  n o  trend 
in  recru itm ent during th e 1990s, but a  gradual increase  
in  F  h as reduced S SB , w h ich  h as been b elow  B lim sin ce

1998. A lth ou gh  th e  estim ate o f  th e discards is  
uncertain, d iscard o f  the 1999  year class w as h igh .

M a n a g e m e n t o b jec tiv es: N o  ex p lic it m anagem en t  
objectives are set for th is stock.

P r e c a u tio n a r y  A p p ro a ch  r e fe r e n c e  p o in ts  (e sta b lish ed  in  1998):
IC E S  c o n s id e rs  th at: IC E S  p ro p o ses  th at:

Bita is  16  0 0 0 1, the low est observed sp aw nin g stock  
estim ated  in  previous assessm ents.

Bpa be set at 2 2  0 0 0  t. T h is is  considered  to be the  
m in im um  SSB  required to h a v e  a h igh  probability o f  
m ain ta in in g  S SB  ab ove B lim, taking in to  account the  
uncertainty o f  assessm ents.

Fiim is  1.0 , above w hich  stock d ec lin e  has been observed. Fpa b e  set at 0 .6 . T his F  is  con sidered  to h ave a  h igh  
probability o f  avo id in g  F lim.

T e c h n ic a l b asis:
Bum =  B lim(1 9 9 8 ) =  16  0 0 0 1 Bpa =  B lim * 1.4

Fjim =  se e  above F pa =  0 .6  * Fijm

A d v ic e  o n  m a n a g em en t: T o  b r in g  S S B  a b o v e  B pa in  
2 0 0 3 , f ish in g  m o r ta lity  in  2 0 0 2  sh ou ld  b e  b e lo w  0 .2 9 , 
c o r resp o n d in g  to  a  h u m a n  co n su m p tio n  la n d in g  o f  
le ss  th a n  2  0 0 0 1. H o w ev er , d u e  to  th e  m ix ed  n a tu re  
o f  th e  f ish e r ie s  th e  f ish in g  m o r ta lity  fo r  w h itin g  in  
2 0 0 2  m a y  h a v e  to  b e  re d u ce d  fu r th e r  to  a ch iev e  
co n s is te n c y  w ith  th e re co v er y  p la n  fo r  co d .

R e le v a n t  fa c to rs  to  b e  co n sid e red  in  m a n a g em en t:
W h itin g  are taken as a  by-catch w ith cod  and  haddock  
in  a  m ix ed  dem ersal fishery. T h e rebuilding p lan  for 
cod in  D iv is io n  V ia  has h ad  n o  m easurable effect on  
the stock  an d  fish ery  for w h iting  in D iv ision  V ia . A  
reduced w h iting  fish ery  should  h ave a p o sit iv e  im pact 
on the rebu ild in g  o f  the cod  stock  in  D iv is io n  V ia .

O ver 80%  o f  the SSB  in  2003  is  com prised  o f  the 2 0 0 0  
and 2 0 0 1  year c la sses for w hich  short-term  geom etric  
m ean recruitm ent has been assum ed. R etrospective  
an alysis in d icates that th e over-estim ation  o f  th e stock

m ay  n ot be fu lly  accounted  for in  the current 
assessm en t and catch forecast.

F ish in g  effort d isp laced  d ue to the cod  rebuilding plan  
in  D iv ision  V ila ,  sh ou ld  not be perm itted  to  target 
w hitin g  in  D iv is io n  V ia , or an y other stocks considered  
to  b e  ou tside sa fe  b io log ica l lim its.

T h e  proportion o f  fish  d iscarded is very h igh  and  
appears to  h a v e  increased  in  recen t years. M easures to 
im p rove th e exp lo itation  pattern w ould  be ben eficia l to 
the stock an d  to th e fishery. N ational tech nical 
m easures introduced to h elp  protect the 1999 year class  
o f  haddock  m ay  a lso  be b en efic ia l to the w h iting .

C o m p a riso n  w ith  p rev io u s  a ssessm e n t an d  ad vice:  
T h e estim ates o f  fish in g  m ortality  in 1999 is 5% h igher  
and  SSB  in  2 0 0 0  35%  low er in this years assessm en t  
com pared to  la st years assessm ent. T h e  basis for the  
s in g le  stock  fish ery  a d v ice  is  the sam e as la st year.
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Catch forecast for 2002:
Basis F(2001) = Fsa = F(20QQ) = 0.95; Catch(2001) = 8.82; Landin,gs(2001) = 4.44; SSB(2002) = 13.9.

F (2001  onw ards) B asis Catch
(2002)

D iscards
(2002)

L and in gs
(2 0 0 2 )

S SB  (2003)

0 .19 0 .2 * F sa 2 .5 1.1 1.4 2 3 .4
0 .29 0 .3 * F sa 3.6 1.6 2 .0 22 .0
Ö.38 ....... M *  F * . . . . 4 .6 2.1 ' ' 2 ,6  ■ ' '2 0 .5

- ÍMSQ - . - Û J 3 .0 . 3 .7  ■■ ■ 17,7'
. 0 .7 6  ' ■ ■ ■ - . 8 ,0 3 .6 4 .4 ■ 1 5 .9  ■

■ ■ 0 .9 5  ■ ' -- 9 .4  ■ 4 .3 5 .1 14,1
■ 1 .1 4 Ï .2 * F » 10 .5 7 7 :4 . r 5 .7  ■ ' 12 .5

W eigh ts in ‘0 0 0 1.
Shaded  scenarios con sidered  in consisten t w ith  th e precautionary approach.

E la b o r a tio n  an d  sp ec ia l com m en t: W h iting  in 
D iv ision  V ia  are caught m a in ly  by Scottish  trawlers. 
S in ce  1976, Scottish  h eavy trawl and se in e  effort has  
d eclined , w h ilst that o f  lig h t trawlers h as gen erally  
increased. A p p roxim ately  50%  o f  the total catch in 
w eig h t is  discarded, so  restricted land in gs a lon e  w ill 
n ot ach ieve th e necessary increase in SSB . A nalytica l 
age-based  assessm en t uses lan d in gs-at-age data, 
d iscard-at-age data and in d ices from  research vessel 
surveys.

Y ie ld  an d  sp a w n in g  b io m a ss  p er  R e cru it

F ish  M ort 
A g e s 2 -4

Y ield /R SSB /R

A verage Current 0 .953 0 .073 0.195
FilLiT. 0 .241 0 .113 0.631
Fo. i 0 .141 0 .1 0 6 0 .885
Fined 0 .7 3 0 0 .085 0 .2 5 2

S o u r ce  o f  in fo rm a tio n : Report o f  the W orking Group 
on th e A ssessm en t o f  Northern S h e lf D em ersal Stocks, 
A u gu st 2001  (IC ES CM  2002 /A C F M :02).

C a tch  d a ta  (T a b le s  3 .7 .4 .a .l-2 ) :
Y ear IC ES Predicted  

land ing  
corresp  
to-advice

A e r e a !
: TÁC--.

t I ftk ia l 
L and ings

AC FM
L an d m gs

Discards
s lip

.A C F M ’
catcfe

1987  N o  increase in  F 15.0 16.4 12 .4 11.5 6.9 18.4
1988  N o  increase in  F; TAC 15.0 16.4 11.9 11.4 11.5 22.9
1989 N o  increase in  F; TAC 13.0 16 .4 7 .7 7 .5 3.7 11.3
1990  N o  in crease in  F; T A C 11.0 11 .0 6 .0 5 .6 3 .4 9 .0
1991 70%  o f  effort (89) - 9 .0 6 .9 6 .7 4 .0 10,7
1992  70%  o f  effort (89) - 7.5 6 .0 6 .0 8 .4 14 .34
1993 70%  o f  effort (89) - 8.7 6 .8 6 .9 8 .0 14 .94
1 9 9 4  30%  reduction in  effort - 6.8 5 .8 5 .9 8 .6 14 .54
1995 S ign ifican t reduction in  effort - 6 .8 6.3 6.1 7 .3 13 .44
1996  S ign ifican t reduction in  effort - 10 .0 6 .6 7 .2 6 .6 13.7
1997  S ign ifican t reduction in  effort - 13 .0 6 .2 6 .3 4 ,6 10.9
1998 N o  in crease in  F 6.5 9 .0 4 .7 4 .7 5 .2 9 .9
1999 R educe F  b elow  F pa 4 .3 6 .3 4 .7 4 .6 2 .6 7 .2
2 0 0 0  R educe F  b elow  Fpa < 4 .3 4 .3 2 .5 2 3.3 6 .3 9.6
2001  R educe F  b elow  F pa < 4 .2 4 .0
2 0 0 2  S S B > B pa in short term < 2 .0

'T A C  is set for D iv ision s V ia  and V Ib com bined, in c o m p le te . 3N ot includ ing m isreporting. in c lu d in g  A C FM  
estim ates o f  m isreporting. W eigh ts in  ‘0 0 0  t.
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Whiting in Division Via (West of Scotland)
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Table 3.7.4.a.l Nominal catch (t) of WHITING in Division Via, 1986-2000, as officially reported to ICES.

Country 1987 1988 1989 1990 1991 1992 1993 1 9 9 4  1995 1996 1997 1998 1999» 2 0 0 0 1
B elg iu m 4 3 1 - + - + + + - 1 1 + +
D enm ark 5 - 1 + 3 1 1 + + + + - - -
France 1,644 1,249 1 9 9 1'2 180 3 5 2 u 105 149 191 362 2 0 2 108 82 300 164
G erm any + 4 + + + 1 1 + - - - + -
Ireland 2 ,8 6 8 2 ,6 4 0 1,315 977 1 ,200 1,377 1 ,192 1 ,213  1 ,448 1,182 977 952 1,121 n/a
N etherlands - - - - - - - - - - -
Spain - - - - - - - 1 - 1 2 + n /a
U K  (E & W )3 6 2 30 4 4 5 0 218 196 184 2 3 3  2 0 4 237 453 251 2 1 0 104
U K  (N .I.) 13 89
U K  (S cot.) 7 ,803 7 ,8 6 4 6 ,1 0 9 4 ,8 1 9 5,135 4 ,3 3 0  5 ,2 2 4  4 ,1 4 9  4 ,2 6 3 5,021 4 ,6 3 8 3,369 3 ,0 4 6 2 ,2 5 8
T otal 12 ,399 11 ,879 7 ,6 6 9 6 ,0 2 6 6 ,908 6 ,0 1 0 6,751 5 ,7 8 6  6 ,2 7 8 6 ,6 4 2 6,178 4 ,6 5 7 4 ,6 7 7 2 ,5 2 6
U nallocated
land in gs -857 -5 3 0 -1 4 2 -382 -234 -5 122 177 -199 5 27 113 38 -49 7 3 0
D iscards 6 ,875 11 ,4 6 0 3 ,713 3 ,3 5 6  4 ,0 4 4 8 ,360 8,017 8 ,5 7 0  7 ,2 7 2  6 ,5 6 8 4,571 5,211 2 ,5 6 7 6 ,2 7 3
L and ings as
u sed  by W .G . 11 ,542 11 ,349 7 ,5 2 7 5 ,6 4 4 6 ,6 7 4 6 ,005 6 ,873 5 ,9 6 3  6 ,0 7 9 7 ,1 6 9 6,291 4,695 4 ,6 2 8 3 ,2 5 6

1 Prelim inary.
in c lu d e s  D iv is io n s  V b  (E C ) and VIb.
31 9 8 9 -2 0 0 0  N . Ireland includ ed  with E nglan d  and W ales, 
n /a  =  N ot available.

T a b le  3 .7 .4 .a .2  W h iting  in D iv ision  V ia  (W est o f  Scotland).

Y ear R ecruitm ent 
A g e  1 

thousands

SSB

tonnes

L andings

tonnes

M ean F  
A ges 2 -4

1978 165106 2 8 3 6 8 2 0 4 3 6 0 .7 5
1979 1 15462 3 6 6 1 7 20159 0 .79
1980 308321 3 4 6 9 6 15101 0 .6 2
1981 5 8 5 5 2 58883 16462 0 .45
1982 56505 49435 20025 0 .4 7
1983 7 0 1 1 2 3 9 3 1 2 2 1 1 5 0 0 .6 6
1984 135285 3 0 0 6 7 2 4 0 0 7 0 .8 2
1985 120494 2 8 5 7 5 2 3 3 9 0 1.10
1986 9 5 5 1 9 2 4 1 4 4 13373 0 .8 0
1987 142558 2 6 1 1 9 18453 0 .85
1988 51888 2 6 6 7 8 22845 1.10
1989 102495 15293 11248 1.03
1990 64065 18935 8981 0 .8 2
1991 8 6 9 5 6 15994 10739 0 .79
1992 1 1 6 0 3 0 17348 14332 0 .69
1993 84391 2 4 4 3 6 14881 0 .8 2
1994 84163 2 0 6 9 2 14532 0 .7 5
1995 8 5 7 3 4 2 0 1 0 4 13372 0 .8 0
1996 6 0 3 3 6 2 1 4 9 9 13706 0 .88
1997 4 6 6 3 7 16711 10857 0 .88
1998 7 7 2 1 0 11583 9 8 6 4 0 .87
1999 45 6 3 3 12839 7 2 0 2 1.03
2 0 0 0 7 9 2 2 8 9 1 9 9 9 5 2 9 0 .9 7
2001 7 2 4 0 0 13100 0 .9 5

A verage 96 8 7 8 2 5 0 2 6 15419 0 .8 2
1:' short term geom etric  m ean (1 9 8 8 -1 9 9 9 ).
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3.7.4.b Whiting in Division VIb (Rockall)

Catch data in T ables 3 ,7 .4 .b ,l-2 .  S o u r ce  o f  in fo rm a tio n : Report o f  the W orking Group
on the A ssessm en t o f  Northern S h e lf  D em ersal Stocks, 

E la b o r a tio n  a n d  sp ec ia l co m m en ts: L and ings o f  A u gu st 2001  (ICES CM  2002 /A C F M ;02). 
w h iting  from D iv ision  V Ib  are n eg lig ib le . N o  
assessm ent has been carried out on  th is stock.

W hiting in D iv ision  V Ib  (R ockall) 

Landings

0.5 ■

_!

1985 1987 1989 1991 1993 1995 1997 1999
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Table 3.7.4.h.1 Nominal catch (t) of WHITING in Division VIb, 1986-2000, as officially reported to ICES.

C ountry 1 986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1 9 9 9 1 2 0 0 0
F rance - - - 2 2 2 2 2 2 2 2 2 2

Ireland - - - - - - - 3 2 10 4 23 3 1 - n /a
Spain - - - - - - - - n /a n /a n /a n /a n/a + n /a
U K (E  &  W )3 5 4 - 16 6 1 5 10 2 5 26 4 9 20 + +
UK (N . ircl and) - - -
U K  (Scotland) 13 108 23 18 4 8 2 459 283 86 68 53 36 65 23 4 4 58
Total 18 112 23 3 4 48 8 4 6 0 2 8 8 128 80 62 85 117 44 4 4 58

P re lim in ary .
in c lu d e d  in D iv ision  V ia .
31 9 8 9 -2 0 0 0  N . Ireland in clu d ed  w ith E n glan d  and W ales, 
n /a  =  n ot available.

T a b le  3 .7 .4 .b .2  W hiting in  D iv isio n  V Ib  (R ockall)
Year L andings

tonnes
1985 131
1986 18
1987 112
1988 23
1989 34
1990 488
1991 4 6 0
1992 288
1993 128
1994 80
1995 6 2
1996 85
1997 117
1998 4 4
1999 4 4
2 0 0 0 58

A verage 136
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3.7.5 Saithe in Sub-area VI (West of Scotland and Rockall)

S a ith e in  Sub-area V I h as p reviou sly  been assessed  a s  a  Skagerrak an d  K attegat (D iv ision  Illa ), see  Section
separate stock. T h is  com ponent h as n ow  been com bin ed  3 .5 .5 .
w ith  sa ith e in  the N orth S ea  (Sub-area IV ) and  sa ith e in

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

S ta te  o f  sto ck /ex p lo ita tio n : W hen  last a ssessed  (19 9 9 )  
the stock  w as w ith in  sa fe  b io log ica l lim its . T h e  
h istorica l p erspective o f  SSB , fish in g  m ortality  and  
recruitm ent is  n ot w e ll estim ated, a lthough  it  is  lik e ly  
that fish in g  m ortality h as increased  sin ce  th e  1 9 80s as 
the fish ery  for an glerfish , (in  w h ich  m egrim  is  taken as 
a by-catch) h as expanded  in to  p rogressive ly  deeper 
water.

n ot subject to a  TA C  for m egrim , an d  catch controls on 
anglerfish  in  Sub-area V I h ave  led  to m is-reporting o f  
land in gs, includ ing  th e m egrim  com ponent, in to  the  
North Sea.

T h e  lan d in gs from  D iv ision  V ia  sh ow ed  a m arked  
increase from  1991 to 1996  (4  4 0 0 t ) ,  but h ave  
subsequently fa llen  to the recen t lo w  o f  1 7 8 0  t in  2000 .

M a n a g e m e n t o b jec tiv es: N o  exp lic it m an agem ent 
objectives are set for th is stock.

R e fe r e n c e  p o in ts: T here is  n ot su fficien t inform ation  
to estim ate appropriate reference points.

A d v ic e  on  m a n a g em en t: IC E S  a d v ise s  th a t ca tc h e s  
in  2 0 0 2  b e  n o  m o r e  th a n  th e  re c e n t T A C .

R e le v a n t fa c to rs  to  b e  co n s id e red  in  m a n a g em en t:
M egrim  are caught as part o f  a  targeted anglerfish  
fishery, w h ich  h a s  expanded  rapidly in recen t years. 
M ain ten an ce o f  th e ex istin g  m egrim  T A C  sh ould  h elp  
to  prevent exp an sion  o f  the fishery for anglerfish  that is  
con sidered  to be ou tside sa fe  b io log ica l lim its. T h e  
m egrim  in  Sub-area V I con sists o f  tw o species, 
Lepidorhombus whiffiagonis and L  boscii. T h e large  
m ajority  o f  th e lan d in gs are L  whiffiagonis. A lthough  
total land in gs are le ss  than th e T A C , som e n ational 
quotas are restrictive and this h as led  to  m is-reporting. 
Previously, the adjacent fish ery  in  the N orth S ea  w as

E la b o r a tio n  a n d  sp e c ia l co m m en t: U n til recently, 
m egrim  w as taken m a in ly  as a by-catch in bottom  trawl 
groundfish  fisheries. T h e  exp ansion  o f  th e fish ery  for 
anglerfish  has led  to increased  fish in g  pressure on  
m egrim  in th e area, w here they are n o w  caught as a  by- 
catch in  the targeted an g lerfish  fishery. Previous  
analyses h a v e  ind icated  that m egrim  are m ore robust to 
exp loitation  than anglerfish , h en ce  m an agem en t o f  the  
fish ery  sh ou ld  prim arily re flect concerns for the  
anglerfish  stock.

Length  frequency and  a ge  com position  data are on ly  
available for 1 9 9 2 -1 9 9 9 . In com plete data w ere  
available for 1 9 9 0  an d  1991 . Prelim inary assessm ents 
have p reviou sly  ind icated  that F  m ay  be rather low , but 
this im pression  m ay be due to  the exp an sion  o f  the area  
fished.

S o u rce  o f  in fo rm a tio n : R eport o f  th e W orking Group 
on th e A ssessm en t o f  Northern S h e lf D em ersal Stocks, 
A ugust 2001  (IC E S C M  2002 /A C F M :02).

406 ICES Cooperative Research Report No. 246



Catch data (Tables 3.7.6.1-2)
Y ear IC E S Predicted catch  

corresp. 
t o a i h k e

A greed
T A C 1

O fficia l
land in gs

A C F M
land in gs3

1987  N o t assessed - 4 .4 3 .9 -
1988  N o t assessed - 4 .8 4 4 .5 -
1989 N o t assessed - 4 .8 4 2 ,7 -
1990  N o t assessed - 4 .8 4 2 .7 2 .9
1991 N o  ad vice - 4 .8 4 3 .2 2 .7
1992  N o  ad vice - 4 .8 4 3 .2 3 .7
1993 N o  long-term  gain  in increased  F - 4 .8 4 3 .0 3 .4
1994  N o  long-term  ga in  in  increased  F - 4 .8 4 3 .0 3.3
1995 N o  advice - 4 .8 4 3.3 3 .8
1996  N o  advice - 4 .8 4 2.9 4 .4
1997  N o  advice - 4 .8 4 2 .8 3 .6
1998  A dequate catch controls - 4 .8 4 2 .2 3.1
1999 M aintain  current T A C 4 .8 4 4 .8 4 2 .5 1.7
2 0 0 0  M aintain  current T A C 4 .8 4 4 .8 4 1.32 1.8
2001  M aintain  current T A C 4 .8 4 4 .3 6
2 0 0 2  M aintain  current T A C 4 .3 6

1V b (E C ), V I, X II and X IV . 2 Incom plete data. 3 L and ings in V ia . L and ings in V b  (E C ), X II, and X IV  n eg lig ib le .
W eigh ts in ‘0 0 0 1.

M egrim  in  Sub-area V I (W est o f  S cotland  and R ockall)

Landings
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Table 3.7.6.1 Nominal catch (t) of MEGRIM in Sub-area VI (West of Scotland and Rockall), as officially
reported to ICES.

M e g r im  in  D iv is io n  V ia  (W e st o f  S co tla n d )
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999* 20 0 0 *

B elg ium - 1 1 1 - 1 - - 1 - - - - - +
D enm ark - - - 1 - - - - - - - - -
F rance 777 9 97  1,295 457 398 455 504 517 4 0 8 618 4 6 2 192 172 203 167
G erm any - - 2 - - - - - - - - - - - -
Ireland 243 403 685 4 7 4 317 260 317 329 304 535 4 6 0 4 3 8 433 4 3 8 n/a
Spain 137 102 121 43 91 4 8 25 7 1 24 22 87 111 83 n /a
U K (E & W & N I) 55 3 8 0 354 122 25 167 392 298 327 322 156 123 65 4 2 2 0
U K (Scotland) 660 991 1 ,068  1 ,169  1 ,093  1,223 887 896 8 6 6 952 944 9 5 4 841 831 754
T otal 1 ,872  2 ,8 7 4  3 ,5 2 6  2 ,2 6 7  1 ,9 2 4  2 ,1 5 4  2 ,1 2 5  2 ,0 4 7  1 ,907  2 ,451  2 ,0 4 4  1 ,7 9 4  1 ,622 1,597 941
U n allocated 1,000 5 1 8  1 ,595  1 ,3 5 6  1 ,3 7 3  1 ,375  2 ,3 8 1  1 ,795  1 ,522 104 839

A s used by W G 2 ,9 2 4  2 ,6 7 2  3 ,7 2 0  3 ,403  3 ,2 8 0  3 ,8 2 6  4 ,4 2 5  3 ,5 8 9  3 ,1 4 4 1,701 1 ,780

M e g r im  in  D iv ision  V Ib  (R o c k a ll)
1986 1987 1988 1989 1990 1991 1992 1993 1 994 1995 1 996 1997 1998 1999* 2000*

F rance 11 2 1 - - - - - - - - - - - -
Ireland - - - - 196 240 139 128 176 117 124 141 2 18 127 n /a
Spain 730 583 751 205 363 587 683 5 9 4 5 7 4 520 515 628 n /a 4 0 4 n /a
U K (E & W & N I) 88 261 77 18 19 14 53 5 6 38 27 92 76 116 57 57
U K (Scotland) 79 174 185 178 22 6 2 0 4 198 147 2 58 152 112 164 208 2 78 309
T otal 908  1 ,020  1 ,0 1 4  401 8 0 4  1 ,045  1,073 9 2 5  1 ,046 816 843 1 ,009 5 42 8 66 366

T o ta l M e g r im  in  S u b -a r ea  V I (W e st o f  S co tla n d  an d  R o c k a ll)
Y ear 1986  1987 1988 1989  1990  1991 1992 1993 1994 1995 1 9 9 6  1997 1998 1999* 2000*
Total 2 ,7 8 0  3 ,8 9 4  4 ,5 4 0  2 ,6 6 8  2 ,7 2 8  3 ,1 9 9  3 ,1 9 8  2 ,9 7 2  2 ,9 5 3  3 ,2 6 7  2 ,8 8 7  2 ,8 0 3  2 ,1 6 4 2 ,463 1,307
A s used by W G  3 728 3 ? 1 7  4 1 9 3  4  3 2 g  4  326 4&42 5 26S 4  59% 3 2 ,5 6 7 2 ,1 4 6
* Prelim inary.
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Table 3.7.Ö.2 Megrim in Sub-area VI (West of Scotland and Rockall).

Y ear L and ings

tonnes
1983 3 4 6 9
1984 3 3 8 4
1985 3 7 5 3
1986 2 7 8 0
1987 3 8 9 4
1988 4 5 4 0
1989 2 6 6 8
1990 3728
1991 3 7 1 7
1992 4 7 9 3
1993 4 3 2 8
1994 4 3 2 6
1995 4 6 4 2
1996 5 2 6 8
1997 4 5 9 8
1998 3 6 8 6
1999 2 5 6 7
2 0 0 0 2 1 4 6

A verage 3 7 9 4
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3.7.7 Anglerfish in Sub-area IV (North Sea) and Sub-area VI (West of Scotland
and Rockall)

S ta te  o f  sto c k /ex p lo ita tio n : T h e stock  is  harvested  
ou tside o f  sa fe  b io log ica l lim its. A lth ou gh  h ig h ly  
uncertain, an assessm ent for the com bined  area  
ind icates that the recent F ’s h a v e  been w e ll above Fpa. 
E ven  though th e h istorica l p erspective o f  S S B , fish in g  
m ortality and recruitm ent is  n ot w e ll estim ated , it is  
lik e ly  that fish in g  m ortality h as increased  sin ce  the 
1 9 80s as th e fish ery  h as expanded  in to  deeper water 
w ith  an associa ted  increase in catches, although these  
h ave show n a sharp drop over 1 9 9 7 -1 9 9 9 . T h e  fishery

A d v ice  o n  m a n a g em en t: T h e  h ig h e s t  ca tch  th a t m ay  
h a v e  b een  su sta in a b le  w a s a ro u n d  15  0 0 0 1 an d  
o cc u r red  in  th e  p e r io d  1 9 7 3 -1 9 9 0 , b e fo r e  th e  r e c e n t  
ex p a n sio n  in  th e  fish e r ie s . T h e  s to c k  h a s  s in c e  b een  
d ep le ted  an d  th e  su sta in a b le  ca tch  a t  p r e se n t is  
l ik e ly  to  b e  lo w er . T h e  a ssessm e n t is  too  im p r e c ise  to  
g iv e  ex a c t g u id a n c e  o n  w h a t th e  re d u ctio n  in  fish in g  
sh o u ld  b e. IC E S  co n tin u e s  to  re co m m en d  c a tc h e s  n o  
h ig h e r  th a n  2 /3  o f  th e  su sta in a b le  ca tch es  id e n tified  
in  th e  p er io d  1 9 7 3 -1 9 9 0 . T h is  co r resp o n d s  to  
la n d in g s  n o  g r e a te r  th a n  10 0 0 0 1 in  2 0 0 2 .

R e le v a n t fa c to rs  to  b e  co n s id e red  in  m a n a g em en t:
C atches for the com bin ed  area are b elieved  to be  
adequately estim ated . H ow ever, d ue to a  lon g  h istory o f  
m is-reporting, th e correct a llocation  o f  catches to  Sub­
areas IV  and  V I is  n ot possib le. E stim ates w h ich  take  
in to  account m is-reporting in d icate  that the percentage  
o f  the catch taken in  Sub-area V I in  the years 1992- 
2 0 0 0  (the period  used  in  th e assessm ent) h as ranged  
betw een 25% -36% , w ith  a  m ean  o f  30% . T h ese  values  
m ay be used  as a basis to  a llocate the 2 0 0 2  T A C  
betw een the m an agem en t units.

T h e  lack  o f  T A C  regulation  in the adjacent Sub-area IV  
before 1998 encouraged m is-reporting o f  lan d in gs into  
that area and  underm ined  m an agem en t for Sub-area  
V I. T h e  agreed  T A C s in  1998 and 1999  for Sub-area  
IV  w ere based  on recen t lan d in gs reported from  that 
area. B ecau se th ose lan d in gs inc lud ed  m isreporting in  
the preceding years th ese T A C s are u n lik ely  to h ave  
prevented  further m is-reporting or to h ave im proved  
conservation  in  either area.

A nglerfish  are subject to  s ign ifican t fish in g  m ortality  
before attain ing fu ll m aturity, and  th is m ean s the stock  
is  particularly vulnerable to  depletion  o f  the spaw ning  
com ponent. T heir body shape m eans that at a  young

h as expanded  in to  areas, w h ich  are b elieved  to  h ave  
been refugia  for adult an glerfish , increasing  the  
vu lnerability  o f  the stock  to over-exp loitation . 
Im m ature fish  are subjected to  exp lo itation  for a  
num ber o f  years prior to  first maturity.

M a n a g e m e n t ob jectives: N o  ex p lic it  m an agem en t 
objectives are set for this stock . H ow ever, for any  
m an agem en t objectives to  m eet precautionary criteria, 
their a im  sh ou ld  be to  reduce or m ain ta in  F  below  F pa.

a g e  th ey  are easily  retained by th e m in im u m  m esh  s ize  
currently in  force. T hey are know n to  be discarded, 
a lthough  n o  routine d iscard sam p lin g  i s  undertaken. 
T here is  a lso  a  by-catch o f  sm all anglerfish  associated  
with scallop  dredging.

In past assessm ents the ex isten ce  o f  a la rg e  unexploited  
reservoir o f  m ature fem ales w as assu m ed  to  ex ist in  
deep  w aters. In recent years, surveys an d  fish eries h ave  
exp lored  deep  water areas w idely , w ith ou t locatin g  any  
such aggregations o f  m ature an glerfish .

T w o  sp ecies occur, Lophius piscatorius  and L  
budegassa, a lthough  catches are a lm ost ex c lu siv e ly  o f  
the form er.

E la b o r a tio n  an d  sp e c ia l co m m en t: T he fish ery  for  
anglerfish  in  th e N orth Sea is  c lo se ly  associa ted  w ith  
the fish ery  to  th e W est o f  Scotland, an d  catch trends 
from  the tw o areas are sim ilar, w ith  a  steady increase  
from  around 1984  d ue to  th e d evelop m en t o f  a d irected  
Scottish  fishery, and  a  sharp d ec lin e  from  1997  to  
2 0 0 0 . It is  lik e ly  that catches from  tw o  areas co m e from  
the sa m e b io log ica l stock.

T h e  sharp reduction in  lan d in gs s in ce  1996, an d  the  
scarcity o f  m ature fem ales in the catch es m ay  ind icate  
that the stock  is  h eav ily  over-exp lo ited .

U n til th e m id -1 9 8 0 s, anglerfish  w as taken m a in ly  as a 
by-catch in  bottom  trawl groundfish  fisheries. 
R estrictive T A C s for other sp ecies in  D iv is io n  V ia  h ave  
led  to  increased  fish in g  pressure on  anglerfish  in  that 
area, w here they are n ow  cau gh t in  a targeted  
an glerfish  fishery. S pecies such  as cod, h add ock  and  
sa ith e form  a sign ificant by-catch in  th e an glerfish  
fishery.

P re ca n tio n a r y  A p p ro a ch  r e fe r e n c e  p o in ts  (u n ch a n g e d  s in c e  1998):
IC E S  c o n s id e rs  that: IC E S  p rop oses th at:

T here is  currently n o  b io log ica l basis for d efin in g  Bum or  
F¡im

F 35%spr= 0 .3 0  b e  chosen  as F pa. T h is  fish in g  m ortality  
corresponds to  35% o f  the u nfish ed  SSB /R . It is  
con sidered  to  b e  an approxim ation o f  F Msy.
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T h e North S ea  catch at len gth  distribution is  derived  
so le ly  from  Scottish  m arket sam plin g . Inform ation for 
catch  com position  is  unavailab le from  other countries 
and  th is contributes to the im precision  o f  the  
assessm ent.

S o u r ce  o f  in fo rm a tio n : Report o f  th e W orking Group  
on  the A ssessm en t o f  Northern S h e lf  D em ersal S tocks, 
A u g u st 2001  (IC ES CM  2002 /A C F M :02).

C a tch  d a ta  (T a b le s  3 .7 .7 .1  a n d  3):
S u b -a rea  IV  - N o r th  S ea

Y ear IC ES Predicted  catch  
e w iv sp ,  

to  a d v k e

A greed
T A C

OflielJit
lauding}'

- ; A Ç P M  •; ' 
.- LñádM g$ :

1989 N o t assessed - - 10.1 9 .3
1990 N o t assessed - - 10.6 9 .5
1991 N o t assessed - - 11.8 10 .6
1992 N ot assessed - - 13.3 11.7
1993 N ot assessed - - 15.5 13.1
1 994 N ot assessed - - 18 .2 15 .4
1995 N ot assessed - - 2 0 .9 15.8
1 996 N ot assessed - - 2 7 .3 16 .2
1997 N ot assessed - - 2 5 .8 18 .2
1998 N ot assessed - 22,1 19.0 14 .0
1999 N ot assessed - 22.1 14 .9 11.7
2 0 0 0 40%  reduction in  catches < 9 .7 17 .66 14.0 11.6
2001 2 /3  o f  the catches in  1 9 7 3 -1 9 9 0 5 .7 14.13
2 0 0 2 2 /3  o f  the catches in  1 9 7 3 -1 9 9 0 5 .7

W eigh ts in ‘0 0 0 1.
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Catch data (Tables 3.7.7.2 and 3):
Sub-area VI - West of Scotland and Rockall

:V ear; IC E S F reditted  catch A g i m í CMTrdal Á C m
eitriesp,
to  a d v ic e :

T A C * land in gs la n d in g ^

1987 N o t assessed - 7 .8 5 .2 5 .6
1988 N o t assessed - 8 .6 7.7 7 .7
1989 N o t assessed - 8 .6 6 .0 7 .3
1990 N ot assessed - 8 .6 6 .4 6 .6
1991 N o  ad v ice - 8 .6 6 .0 6 .3
1 9 9 2 N o  ad v ice - 8 .6 6 .6 9 .2
1993 N o  long-term  gain in increased  F - 8 .6 6 .2 10.1
1 9 9 4 N o  long-term  gain  in  increased  F - 8 .6 6 .0 8 .8
1995 A  precautionary T A C  n ot exceed in g  recent 

catch lev e ls
- 8 .6 7 .2 12.3

1996 A  precautionary T A C  not exceed in g  recent 
catch levels

- 8 .6 7 .0 18 .2

1 997 R eduction in  fish in g  effort - 8 .6 6 .2 13.7
1 998 R eduction in  fish in g  effort - 8 .6 5 .4 10.6
1 999 R educe fish in g  effort, e ffective  

im plem entation  o f  the T A C
- 8 .6 5.3 8 .4

2 0 0 0 40%  reduction in  catches < 7 .4 8 .0 4 .2 7 .2
2 0 0 1 2/3  o f  the catches in 1 9 7 3 -1990 4 .3 6 .4
2 0 0 2 2 /3  o f  the catches in  1 9 7 3 -1990 4 .3

’V b (E C ), V I, X II and X IV . 2D iv ision  V ia  only, in c o m p le te  data. W eigh ts in  ‘0 0 0 1.

A n glerfish  Sub-areas IV (N orth S ea) and V I (W .Scotland  &  R ockall)

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.

N o r th e r n  N o r th  S ea  (IV a )
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2 0 0 0

B elg ium 1 8 2 9 3 3 2 8 4 1 5 12
D enm ark 835 9 8 4 1,245 1265 9 4 6 1,157 7 3 2 1 ,239 1,155 1 ,024 1 ,128 1,087
Faroes 1 7 1 - 10 18 20 - 15 10 6 n /a
France - - 124 151 69 28 18 7 7 3’ 18 ‘* 1 9 s’
G erm any 187 7 0 71 68 100 84 613 292 601 873 4 5 4 182
N etherlands 7 0 18 23 4 4 78 38 13 25 12 - 15 12
N orw ay 309 421 587 635 - 1 ,224 1,318 657 821 6 7 2 ’ 9 4 1 ’ 1 ,218 ’ 1 ,182 ’
Sw eden 9 5 14 7 7 7 2 1 2 8 8 78
U K  (E & W & N I) 99 91 129 143 160 169 176 4 39 2 ,1 7 4 668 781 218
U K  (Scotland) 6 ,3 6 6 6 ,7 8 8 7 ,0 3 9 7 ,8 8 7 9 ,7 1 2 11,683 15,658 2 2 ,3 4 4 18,783 13 ,319 9 ,7 1 0 9 ,5 5 9
T otal 7 ,8 7 7 8 ,3 9 2 9,235 10 ,209 12 ,309 14 ,505 17,891 2 5 ,1 7 6 2 3 ,4 2 5 16 ,847 13,343 12 ,349
* Prelim inary, ‘in c lu d es FVb,c.

Central North Sea (IVb)
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2 0 0 0

B elg ium 209 2 1 6 357 538 558 713 579 287 336 371 2 7 0 4 4 9
D enm ark 211 278 345 421 347 3 5 2 ’ 295 225 334 4 3 2 368 260
Faroes - - - - 2 - - - - - - n /a
France - - - 1 - 2 - - - % 2+ 2*
G erm any 2 1 4 2 13 15 10 9 18 19 9 14
N etherlands 5 74 2 67 285 356 4 6 7 5 1 0 335 159 237 223 141 141
N orw ay 2 27 17 4 3 11 15 29 7 ’ 13’ 19* 9 ’
S w ed en ’ - - - - - 3 2 1 3 3 4 3

U K  (E & W & N I) 628 7 5 4 669 998 1,285 1,277 919 662 6 6 4 603 3 64 4 23
U K  (Scotland) 495 6 3 4 845 733 469 5 6 4 4 7 2 475 5 7 4 4 2 4 344 318
Total 2 ,121 2 ,1 7 7 2 ,5 2 2 3 ,053 3 ,1 4 4 3 ,4 4 7 2 ,6 2 7 1,847 2 ,173 2 ,0 8 8 1,519 1,617
* Prelim inary, ‘in c lu d es 2  ton n es reported as Sub-area I V . 2Included in IVa.

Southern North Sea (IV c)
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2 0 0 0

B elg ium 54 21 13 12 3 4 37 2 6 28 17 17 11 15
D enm ark - - 2 - - - - - - + + +
France - - - - - - - - - 10 i* i*
G erm any - - - - - - - - - - - +
N etherlands 2 7 5 10 14 20 15 17 11 15 10 15
U K  (E & W & N I) 30 6 6 17 18 136 361 256 131 3 6 3 1
U K  (Scotland) - - - - - 17 - 3 1 + + +
T otal 86 34 2 6 39 6 6 2 1 0 4 0 2 304 160 78 2 4 31
* Prelim inary, ‘in c lu d ed  in IVa.

T o ta l N o r th  S ea
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2 0 0 0

T otal 10 ,0 8 4 10 ,603 11,783 13,301 15 ,519 18 ,162 2 0 ,9 2 0 27 ,3 2 7 2 5 ,7 5 8 19,013 14 ,886 13 ,997
W G  estim ate 9 ,3 4 2 9,491 10,566 11 ,728 13 ,078 15 ,432 15 ,7 9 4 16 ,240 18 ,217 14 ,027 11,719 11 ,5 6 4
U n allocated  -742 -1 ,1 1 2 -1 ,2 1 7 -1 ,5 7 3 -2 ,441 -2 ,7 3 0 -5 ,1 2 6 -1 1 ,087 -7 ,541 -4 ,9 8 6 -3 ,1 6 7 -2 ,4 3 3
* Prelim inary.
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Table 3.7.7.2 Anglerfish in Sub-area VI. Nominal landings (t) as officially reported to ICES.

A n g le r f ish  in  D iv is io n  V ia  (W est o f  S co tla n d )
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2 0 0 0

B elg iu m 2 15 2 8 - 3 2 9 6 5 + 5 2 + +
D enm ark - 4 - 3 4 - 1 3 4 5 10 4 1 2 1 +
France 1,505  1,601 2 ,3 2 9  1,901 2 ,1 8 2  1 ,9 1 0  2 ,3 0 8  2 ,4 6 7  2 ,3 8 2 2 ,6 4 8 2 ,8 9 9 2 ,0 5 8  1 ,6 3 4 ’ 1 ,8 m 1* 1 .8 4 3 1*
G erm any 3 4 9 10 1 2 60 67 77 35 72 137 5 0 39
Ireland 295 187 324 5 5 6 3 98 25 0 403 4 2 8 303 7 2 0 7 1 7 625 749 617 n/a
N etherlands - - - - - - - - - - - 27 1 - -
N orw ay 6 3 8 2 7 8 6 14 8 6 4 4 r 3 ' 1* 3*
Spain 142 130 2 69 15 35 7 11 8 1 37 33 63 86 53 n /a
UK(E&W&NI) 38 243 4 3 3 153 71 2 7 0 351 223 370 3 20 201 156 119 60 44
U K (S cotlan d ) 1 ,099  1 ,768  2 ,6 2 9  3 ,0 2 4  2 ,9 2 1  2 ,6 1 3  2 ,3 8 5  2 ,3 4 6  2 ,1 3 3  2533  2 ,5 1 5  2 ,3 2 2  1 ,773  1 ,688  1 ,496
Total
U nallocated

3 ,0 9 0  3 ,9 5 5  6 ,0 0 3  5 ,7 2 8  5 ,6 1 5  5 ,061  5 ,4 7 9  5 ,5 5 3  5 ,273  6 ,3 5 4  6 ,4 0 8  5 ,3 3 0  4 ,5 0 6
1 84  2 9 6  2 ,6 3 8  3 ,8 1 6  2 ,7 6 6  5 ,1 1 2  11 ,148  7 ,5 0 6  5 ,2 3 4

4 ,2 8 4
3 ,7 9 9

3,425
3 ,000

A s used  by 
W G 5 ,7 9 9  5 ,3 5 7  8 ,1 1 7  9 ,3 6 9  8 ,0 3 9  11 ,466  17 ,556  1 2 ,8 3 6  9 ,6 5 4 7 ,4 1 3 6 ,425
"Preliminary, ‘in c lu d es VIb. 

A n g le r f ish  in  D iv is io n  V Ib  (R o ck a ll)
1986  1987 1988 1989  1990  1991 1992  1993 1 9 9 4  1995 1 9 9 6  1997  1998 1999 2000

Faroe Islands - - 6 1 - - 2 - - - 15 4 2 2 n/a
France 19 4 4 - - - - 29 - - - 1 1 i* i*

G erm any - - - - - - - 103 73 83 7 8 177 132 144 119
Ireland - - - - 4 0 0 27 2 417 96 135 133 9 0 139 130 75 n/a
N orw ay 9 11 7 13 16 18 10 17 24 14 11 4* 6* 5 ’ 11"
Portugal - - - - - - - - - - - - + - 20
Spain 9 9 0 730 1340 81 138 333 263 178 2 1 4 296 196 171 2 5 2 291 n/a
UK(E&W&NI) 112 253 123 17 19 99 173 76 5 0 105 144 247 188 111 272
U K (Scotland) 196 296 25 0 201 249 201 2 2 4 182 281 199 68 156 189 344 374
Total 1 ,326  1 ,294  1 ,730  313 8 2 2  923  1 ,089  681 7 7 7  8 3 0  6 0 2  899  900 9 7 2 796
"Preliminary, ‘in c lu d ed  in  V ia .

T o ta l A n g le r f ish  in  S u b -a rea  V I (W e st o f  S co tla n d  an d  R o c k a ll)
Year 1986  1987 1988 1989  1990  1991 1992  1993 1994  1995 1996  1997 1998 1999 2 0 0 0

Total o ffic ia l 4 ,4 1 6  5 ,2 4 9  7 ,7 3 3  6 ,0 4 1  6 ,4 3 7  5 ,9 8 4  6 ,5 6 8  6 ,2 3 4  6 ,0 5 0  7 ,1 8 4  7 ,0 1 0  6 ,2 2 9  5 ,4 0 6 5 ,2 5 6 4 ,221
Total ICES 4 ,4 1 6  5 ,2 4 9  7 ,7 3 3  6 ,0 4 1  6 ,621  6 ,2 8 0  9 ,2 0 6 1 0 ,0 5 0  8 ,8 1 6 1 2 ,2 9 6 1 8 ,1 5 8 1 3 ,7 3 5 1 0 ,5 5 4 8,385 7,221
*Prelim inary.
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Table 3.7.7.3 Anglerfish in Sub-areas IV (North Sea) and VI (West of Scotland and Rockall).

Y ear Sub-area TV Sub-area V I T otal
1973 2 .8 9 4 9 .3 4 8 12 .2 4 2
1 974 4,231 3 ,6 5 2 7 ,883
1975 5 ,1 0 6 3 ,1 9 8 8 ,3 0 4
1 9 7 6 5 ,2 7 2 3 ,4 5 5 8 ,727
1977 4 ,8 5 4 3 ,9 5 4 8 ,808
1978 4 ,6 2 7 3 ,6 2 7 8 ,254
1979 4,871 3 ,195 8 ,0 6 6
1980 5,263 2 ,8 3 4 8 ,097
1981 3 ,5 6 2 1,718 5 ,2 8 0
1 9 8 2 3 ,169 3 ,6 0 8 6 ,777
1983 4 ,405 3 ,8 5 0 8 ,255
1984 6 ,0 9 6 4 ,6 4 2 10 ,738
1985 6 ,801 5 ,0 5 6 11 ,857
1986 7 ,6 0 8 4 ,4 1 6 12 ,0 2 4
1987 9 ,2 3 6 5,249 14 ,485
1988 8 ,7 4 4 7 ,733 16 ,477
1989 9 ,3 4 2 6,041 15,383
1990 9,491 6,621 16 ,112
1991 10 ,566 6 ,2 8 0 1 6 ,8 4 6
1992 11,728 9 ,2 0 6 2 0 ,9 3 4
1993 13,078 1 0 ,0 5 0 2 3 ,1 2 8
1994 15 ,432 8 ,8 1 6 2 4 ,2 4 8
1995 15 ,7 9 4 12 ,296 2 8 ,0 9 0
1996 16,240 18,158 3 4 ,3 9 8
1997 18 ,217 13,735 3 1 ,9 5 2
1998 14 ,027 10 ,554 24 ,5 8 1
1999 11,719 8,385 2 0 ,1 0 4
2 0 0 0 11 ,564 7 ,221 18,785
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3.7.8 Herring West of Scotland

3.7.8.a Herring in Division Via (North)

State of stock/exploitation: It h as n ot been p ossib le  to  
a ccess the status o f  th is stock  with respect to safe  
b io log ica l lim its. F  is  at present considered to be low  
an d  c lo se  to the va lue o f  F 0.¡. T h e stock  has rem ained  
stab le and  fish in g  m ortality  h as decreased  in  recen t 
years.

Management objectives: T here are n o  exp lic it  
m an agem en t objectives for this stock.

Advice on management: ICES recommends catches 
in 2002 should not exceed the 1991-2000 average of 
30 0001.

Relevant factors to be considered in management: In
recent years T A C s h a v e  n ot been restrictive, 
presum ably because o f  lo w  effort and a  w eak  m arket. 
T here has been substantial m isreporting o f  catches into  
th is area from  th e  N orth S ea  and D iv ision  V Ia{S).

Comparison with previous assessment and advice;
T h e perception o f  stock  status and m an agem en t ad vice  
h as n ot changed.

Catch forecast for 2002: N o  projections w ere carried  
out g iven  the uncertainty in  the assessm ent.

Elaboration and special comment: T here are three 
m ain  fleets operating, 1) th e S cottish  inshore paired  
m idw ater trawl fleet, w h ich  operates in  th e M in ch es  
and around th e Isle  o f  Barra in  the southern part o f  the  
area, 2 ) th e Scottish  p u rse-sein e fleet, w h ich  operates in  
th e northern part o f  V ia , and 3 ) th e  offshore (m ain ly  
D utch an d  Germ an freezer traw lers) fleet, w hich  
operates in th e deeper w aters near the ed g e  o f  the  
con tin en ta l shelf.

Inform ation on m isreporting in  th e catches has  
im proved, but b io log ica l sam p lin g  o f  catches has  
deteriorated and th e assessm en t rem ains uncertain. 
S atellite  data has im proved  k n ow led ge o f  vessel 
behaviour. T h e assessm en t is  uncertain  based on 
uncertain catches and a n o isy  survey series, but 
an alyses in recent years h a v e  con sisten tly  pointed  
tow ards th e stock  being exp lo ited  a t a sustainable rate. 
A cou stic  surveys and the a ssessm en t in d ica te  that 
spaw ning b iom ass is  reasonably stab le or m ay be 
increasin g . Y ie ld  per recruit an a lysis w ith  geom etric  
m ean recruitm ent su ggests that an F  o f  0 .2 5  w ould  
p rovide a  y ield  o f  3 2  0 0 0  t.

Source of information: R eport o f  th e Herring 
A ssessm en t W orking G roup for the A rea South o f  
6 2 °N , M arch 2001  (IC E S C M  2001/A C F M : 12).
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Catch data (Tables 3.7.8.a.l-2):
Y ear ICHS

| | | ^ p É i p ï l i l p l p l l l l l l l i B l i l l l l
Fredicted  Latch 

c o u e sp  to  ad v ice
Agreed
T A C

D isc A C F M  
: C a tch 1

1987 R educe F  to Fo.i¡status quo F 38 -55 49 .7 4 4
1988 TA C 4 6 4 9 .8 3 6
1989 TA C 58 58 1.6 3 4
1990 T A C 61 75 1.3 45
1991 T A C 57 62 1.2 2 9
1992 T A C 62 62 0 .2 29
1993 C atch at status quo F 54 -5 8 6 2 0 .8 3 2
1994 Catch at status quo F 5 0 -6 0 6 2 0 .7 2 4
1995 N o  sp ecific  ad v ice 602 77 30
1996 N o  ad v ice because o f  m isreporting - 83 .57 26
1997 Catch at status quo F 83 .57 0.1 3 3 s
1998 Catch at status quo F 59 80 .37 0 .9 33
1999 A verage catches, 1 9 9 1 -1 9 9 6 28 68 30
2 0 0 0 A verage catches, 1 9 9 1 -1 9 9 6 28 42 23
2001 A verage catches, 1 9 9 1 -1 9 9 9 30 36 .36
2 0 0 2 A verage catches, 1 9 9 1 -1 9 9 9 3 0

A d ju ste d  for m isreporting. 2C atch a t status quo F. W eights in  ‘0 0 0 1 .3R evised  dow n from  6 0  in 1999.

Herring in D iv ision  V ia  (N orth)

100 - r

Landings

OOo

»
Uic5
c

80 -

60

40

20 o
1976

M f l O D
1981 1986 1991

i '  i 1 i '  i 1 r  i 

1996
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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.

C ountry 1980 1981 1982 1983 1984 1985 1986
D enm ark 1580 9 6
Faroes 74 834 9 5 4 104 4 0 0
France 2 1243 2069 1313 2 0 18
G erm any 256 3 0 2 9 8453 6283 5 5 6 4 5 9 3 7 2 1 8 8
Ireland 6 0 0 0
N etherlan ds 5 6 0 2 11317 2 0 2 0 0 7729 5 5 0 0 5 1 6 0
N orw ay 3 8 5 0 13018 7 3 3 6 6 6 6 9 4 6 9 0 4 7 9 9
U K 48 31 4 8 3 38471 31 6 1 6 3 7 5 5 4 28065 2 5 2 9 4
U n allocated 4 6 3 3 18958 -4059 16588 -5 0 2 3 7 8 4 0
D iscards
T otal 306 5 1 4 2 0 9 2 3 6 0 63 5 2 3 7 5 1 5 4 4 3 8 1 4 81699
A rea-M isreported -1 9 1 4 2 -4 6 7 2 -10935
W G  E stim ate 306 5 1 4 2 0 9 2 3 6 0 63 5 2 3 5 6 0 1 2 3 9142 7 0 7 6 4
Source (W G ) 1982 1983 1984 1985 1986 1987 1988

C ountry 1987 1988 1989 1990 1991 1992 1993
D enm ark
Faroes 3 26 4 8 2
France 136 4 4 1342 1287 1168 119 818
G erm any 1711 1860 4 2 9 0 7 0 9 6 6 4 5 0 5 6 4 0 4 693
Ireland 6 8 0 0 6 7 4 0 8 000 10000 8 0 0 0 7985 8236
N etherlands 5 2 1 2 6131 5860 7693 7 9 7 9 8000 6 1 3 2
N orw ay 4 3 0 0 45 6 1607 3318 2389 7447
UK 2 6 8 1 0 2 6 8 9 4 2 9 8 7 4 3 8253 32 6 2 8 32 7 3 0 32602
U nallocated 18038 5 2 2 9 2123 2 3 9 7 -10 5 9 7 -5485 -3753
D iscards 1550 1300 1180 200
Total 6 3 0 0 7 4 7 3 5 4 53039 6 9 9 5 9 50608 51 5 7 8 56175
A rea-M isreported -18 6 4 7 -1 1 7 6 3 -19013 -2 5 2 6 6 -22 0 7 9 -22593 -24 3 9 7
W G  E stim ate 4 4 3 6 0 35591 3 4 0 2 6 44 6 9 3 2 8 5 2 9 28985 31778
Source (W G) 1989 1990 1991 1992 1993 1994 1995

C ountry 1994 1995 1996 1997 1998 1999 2 0 0 0
D enm ark
Faroes
F rance 274 3 6 7 2 2297 3093 1903 463 870
G erm any 5087 3733 7 8 3 6 8873 8253 6 7 5 2 4 6 1 5
Ireland 7 9 3 8 3548 9721 1875 11199 7915 4841
N etherlands 6093 7 8 0 8 9396 9873 8483 7 2 4 4 4 6 4 7
N orw ay 8183 4 8 4 0 6223 4 9 6 2 5 3 1 7 2695
U K 30 6 7 6 42661 4 6 6 3 9 4 4 2 7 3 4 2 3 0 2 3 6 4 4 6 2 2 8 1 6
U n allocated -4287 -4541 -17753 -8015 -11 7 4 8 -8155
D iscards 7 0 0 62 9 0
Total 54664 61271 6 4359 6 4 9 9 5 65799 61 5 1 4 37789
A rea-M isreported -3 0 2 3 4 -3 2 1 4 6 -3 8 2 5 4 -2 9 7 6 6 -3 2 4 4 6 -23623 -1 4 6 2 6
W G  E stim ate 2 4 4 3 0 29 5 7 5 26105 35233* 33353 29 7 3 6 23163
Source (W G ) 1996 1997 1997 1998 1999 2 0 0 0 2001
*W G  estim ate for 1997 has been revised  accord ing to  th e  B ayesian  assessm en t (see  text section  5 .1 .3 ).
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Table 3.7.8.a.2 Herring in Division Via (North).

Y ear L andings

tonnes
1 976 9 3 6 4 2
1977 41341
1978 2 2 1 5 6
1979 60
1 9 8 0 306
1981 5 1 4 2 0
1 982 9 2 3 6 0
1983 63523
1984 5 6 0 1 2
1985 3 9 1 4 2
1986 7 0 7 6 4
1987 4 4 3 6 0
1988 35591
1989 3 4 0 2 6
1990 44 6 9 3
1991 28 5 2 9
1992 28 9 8 5
1993 31778
1994 2 4 4 3 0
1995 29575
1 996 26105
1997 35233
1998 33353
1999 29 7 3 6
2 0 0 0 23163

A verage 39211
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3.7.8.b Clyde herring (Division Via)

State of stock/exploitation: In the absence o f  surveys, 
and no stock separation o f  catches, little is currently 
know n about the state o f  the C lyde spring-spawning  
stock  or the immigrant autum n-spaw ning com ponent 
from  elsew here within D iv ision  V ia . T he fish ing  
m ortality is  not know n. T he catch in  2 0 0 0  w as the 
lo w est on record.

Advice on management: ICES recommends that until 
new evidence is obtained on the state of the stock, 
existing time and area restrictions on the fishery 
should be continued in 2002.

Relevant factors to be considered in management:
Traditionally, the fishery has taken p lace in O ctober and 
N ovem ber. In 2 0 0 0  there was no fishery. T he absence o f  
a fishery m ight be explained by the lo w  price o f  herring 
in 2 0 0 0  com pared to other pelagic
Catch data (Table 3.7.8.b.l):

sp ecies  available to the vesse ls  to w hich the quota is 
assigned.

Elaboration and special comments: There are tw o  
stock  com ponents present on the fish ing grounds, 
resident spring-spaw ners and immigrant autumn- 
spawners. T he spring-spaw ning stock  supported a strong  
and loca lly  important fishery from  1 9 5 5 -1 9 7 4  at catch  
levels ranging from  4 0 0 0  to 15 0 0 0 t .  S in ce  1988  
catches have been  b elow  the TAC.

N o  assessm ent p ossib le. N o  independent survey data are 
available for recent years.

Source of information: Report o f  the Herring  
A ssessm en t W orking Group for the A rea South o f  62°N , 
M arch 2001 (ICES C M  2001/A C F M :12).

Year ICI1S
A dvice

Predicted catch  
con  e-n . m  advice

Agreed
TA C

D isc.
'■lift.

AC FM  
Catch 1

1987 Fishing at Fo.i 3.5 3.5 0 .4 3.6
1988 TAC 3.2 3.2 0 .2 1.9
1989 Stabilise catch at recent levels 2 .9 -3 .4 3.2 2.3
1990 TAC 2.6 2.6 2.3
1991 TAC 2.9 2.9 0 .7
1992 TAC 1.6 2.3 0 .9
1993 L ow est possib le level - 1.0 0 .9
1994 L owest possib le level - 1.0 0 .6
1995 L ow est possib le level - LO 0.4
1996 L ow est possible level - 1.0 0.9
1997 L ow est possib le level - 1.0 0.5
1998 Continue existing restrictions - 1.0 1.0
1999 Continue existing restrictions - 1.0 0.3
2000 Continue existing restrictions - 1.0 0.0
2001 Continue existing restrictions - 1.0
2002 Continue existing restrictions -

W eights in ‘0 0 0 1.

C lyde herring (D iv ision  V ia )

Landings

e
10 ■</}U)

C
■5c<Q-I

19651955 1975 1985 1995
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3.7.9 Norway pout in Division Via (West of Scotland)

S ta te  o f  th e  s to ck /ex p lo ita tio n : T here is  n o  current 
inform ation  on w h ich  to evaluate the state o f  the stock.

M a n a g e m e n t o b jec tiv es: T here are n o  sp ecific  
m an agem en t objectives for th e fish eries exp lo itin g  th is  
stock.

E la b o r a tio n  a n d  sp ec ia l com m en t: T h e  fish ery  is a 
sm all m esh  traw l fishery  operated by D an ish  vesse ls.

C atches are h ig h ly  variable. T h e o n ly  data availab le are 
offic ia l land in gs statistics. T here is  n o  inform ation  
available on w h ich  to  b ase sc ien tific  advice. B y-catches  
in  th is fish ery  should  b e  q uantified  and m ad e available  
to ICES.

S ou rce  o f  in fo rm a tio n : Report o f  th e W orking Group  
on the A ssessm en t o f  D em ersal S tock s in  the North Sea  
and Skagerrak, June 2 0 0 1  (IC E S C M  2002 /A C F M :01).

C a tch  d a ta  (T a b le s  3 .7 .9 .1 -2 ):
Y dàf IC ES advice O fiS cM ÏA h d ih gs.

1987 N o  advice 38 .3
1988 N o  ad v ice 6.7
1989 N o  ad v ice 2 8 .2
1990 N o  ad vice 3 .3
1991 N o  ad vice 4 .3
1992 N o  ad vice 5 .2
1993 N o  ad v ice 7 .3
1994 N o  advice 14.1
1995 N o  ad vice 2 4 .4
1996 N o  ad vice 6 .3
1997 N o  ad vice 9 .6
1998 N o  advice 7 .2
1999 N o  advice 4 .6
2 0 0 0 N o  advice 2 .0
2001 N o  advice
2 0 0 2 N o  advice

W eigh ts in  ’0 0 0  t.

N orw ay pout in  D iv isio n  V ia  (W est o f  Scotland)

Landings

c  30 ■
CD
?  20 ■

10  ■ M i
1974 1979 1984 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.

C ountry 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
D enm ark 37 ,7 1 4 5 ,8 4 9  2 8 ,1 8 0 3 ,3 1 6 4 ,3 4 8 5 ,1 4 7 7 ,3 3 8 14 ,1 4 7  24 ,431 6,175 9 ,5 4 9 7 ,1 8 6
F aroes Islands - 376 11 - - - - - - - -

G erm any - - - - - - - - 1 - - -
N etherlands - - - - - 10 - - 7 7 - -

U K  (E  &  W ) - - - - - 1 - 1 - - - -
U K  (Scotland) 553 517 5 - - - - + - 140 13 -

T otal 38 ,2 6 7 6 ,7 4 2  2 8 ,1 9 6 3 ,3 1 6 4 ,3 4 8 5 ,1 5 8 7 ,3 3 8 14 ,148  24 ,4 3 9 6 ,322 9 ,5 6 2 7 ,1 8 6

Country 1999 2 0 0 0
D enm ark 4 ,6 2 4 2005
Faroes Islands - -
G erm any - -
N etherlands 1 -
U K  (E  &  W ) - -
U K  (Scotland) - -
Total 4 ,6 2 5 2005

T a b le  3 .7 .9 .2  N orw ay pout in  D iv ision  V ia  (W est o f  Scotland).
Year L and ings

tonnes
1974 6721
1975 8655
1976 19933
1977 5 2 0 6
1978 2 3 2 5 0
1979 2 0 5 0 2
1980 17870
1981 7 7 5 7
1982 4911
1983 8325
1984 7 7 9 4
1985 9 6 9 7
1986 5 8 3 2
1987 38267
1988 6 7 4 2
1989 2 8 1 9 6
1990 3316
1991 4 3 4 8
1992 5 1 5 8
1993 7 3 3 8
1994 14148
1995 2 4 4 3 9
1996 6 3 2 2
1997 9 5 6 2
1998 7 1 8 6
1999 4 6 2 5
2 0 0 0 2005

A verage 11411
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3.7.10 Sandeel in Division Via

S ta te  o f  th e  sto ck /ex p lo ita tio n : T here is  n o  current 
inform ation  on w hich  to evaluate th e state o f  the stock.

M a n a g e m e n t ob jectives: T h e current m anagem ent 
reg im e u ses a  m ulti-annual T A C  o f  12 0 0 0 1 per year 
w ith  the fish ery  closed  from  31 July. A ccess is  lim ited  
to  v esse ls  w ith  a  track record. T h ese arrangem ents took  
effec t in  1998  for a period o f  three years and w ere  
renew ed  in 2 0 0 1 .

R e le v a n t fa c to rs  to  b e  co n sid e red  in  m a n a g em en t:
F ish in g  grounds are c lo se  inshore and often adjacent to 
large co lon ies  o f  seabirds for w h ich  the sandeel

population is  an im portant food  supply, especia lly  
during the breeding season.

E la b o r a tio n  an d  sp e c ia l com m en t: T h e stock w as last 
assessed  in 1 9 9 6  and a n ew  assessm ent h as not been  
m ade. A t that tim e it  w as considered  to be w ith in  safe  
b io log ica l lim its.

S o u rce  o f  in fo rm a tio n : Report o f  the W orking Group 
on the A ssessm en t o f  D em ersal Stocks in the North Sea  
an d  Skagerrak, June 2 0 0 1 , Ham burg, G erm any (IC ES  
C M  2 0 0 2 /ACFM : 01).

C a tc h  d a ta  (T a b le  3 .7 .10 .1 ):
Y ear IC E S ■ 

Ad \  ice
A greed  T A C O tfiu a l 

3 undid ga
■ AORM  ...

1987 N o  advice 14.5 14.5
1988 N o  advice 2 4 .5 24 .5
1989 N o  advice 18.8 18.8
1990 N o  advice 16.5 16.5
1991 N o  advice 8.5 8.5
1992 N o  advice 4 .9 4 .9
1993 N o  advice 6 .2 6 .2
1994 N o  advice 10.6 10 .6
1995 N o  ad vice 7.1 7.1
1996 N o  ad vice 13.3 13.3
1997 N o  ad vice 12.7 12.7
1998 N o  advice 12 5.3 5.3
1999 N o  advice 12 2 .6 2 .6
2 0 0 0 N o  advice 12 5 .8 5 .8
2001 N o  advice 12
2 0 0 2 N o  advice

Weights in 000 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.

C ountry 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
U K  (Scotland) 5 ,9 7 2 1 0 ,7 8 6 13,051 14 ,166 18 ,586 2 4 ,4 6 9 14,479 2 4 ,4 6 5 18,785 16,515
Total 5 ,9 7 2 1 0 ,7 8 6 13,051 14 ,166 18 ,5 8 6 24 ,4 6 9 14,479 24 ,4 6 5 18 ,785 16,515

Country 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000*
D enm ark - - 80 - - - - - - -

U K  (Scotland) 
U nited  K ingdom

8 ,5 3 2 4 ,9 3 5 6 ,1 5 6 10 ,627 7 ,111 13 ,257 12 ,679 5 ,3 2 0 2 ,6 2 7
5,771

Total 8 ,5 3 2 4 ,9 3 5 6 ,2 3 6 10 ,627 7 ,111 13 ,257 12 ,679 5 ,3 2 0 2 ,6 2 7 5,771
’ Prelim inary.
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3.8 S to c k s  in  th e  I r is h  S e a  (D iv is io n  V i la )

3.8.1 Overview

Fisheries

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 80mm 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 
beam-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 the 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 with the main 
nursery grounds for whiting. In this fishery as well as in 
the roundfish fishery in the western Irish Sea, the by- 
catch of haddock has increased substantially in recent 
years because of strong year classes in the 1990s.

The other 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 Northern Ireland. The size of this 
fleet has declined to a very low level in recent years.

State of the Stocks

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 throughout the 1980s. 
During the early 1990s, the 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 
the 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, the EU
introduced a recovery plan for Irish Sea cod (Council 
Regulation (EC) No. 304/2000) and subsequently
established technical measures for the recovery of the 
stock of cod in the Irish Sea (Council Regulation (EC) 
No. 2549/2000). This recovery plan consisted of
spawning box closures from 14 February to 30 April 
2000. Within the closure it was prohibited to use any 
demersal trawl, seine or similar towed net, any gili net, 
trammel net, 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 the western Irish Sea west of 
4°50'W on the evidence that the abundance of adult cod 
in the eastern Irish Sea was too low to justify the 
restrictions on fishing for other species.

The stock of whiting is also outside safe biological 
limits, both in terms of biomass (below Blini since 1997) 
and of fishing mortality (above Fpa 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 
recruitment, 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 recruitment 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 resulted from a 
combination of declining fishing effort and a succession 
of below-average year classes recruited since 1987. The 
spawning stock in currently above Bpa and fishing 
mortality in 2000 was below Fpa. The stock is expected 
to increase and will have a low probability of falling 
outside 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 sustained fishing 
mortalities that are considered high for a sole stock. In 
2000, fishing mortality was at Fpa. The frequency of 
strong year classes has decreased since the mid-1980s, 
leading to a decline in spawning stock to a historical

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 small 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 uncertain 
because the series of survey estimates remains too short 
to establish the recent trends in biomass.
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3.8.2 C o d  in  D iv is io n  V i l a  (I r ish  S ea)

State of stock/exploitation: The stock remains outside 
of safe biological limits. Fishing mortality in 2000 was 
estimated to be close to Flim, and SSB in 2000 to below 
Bun,. For the past ten years F has been in the region of 
Fita, whilst SSB has remained in the region of Bliin. The 
probability of good recruitment 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.

Precautionary Approach reference points (established in 1998):
ICES considers that: ICES proposes that:

Blim is 6 000 t (agreed by ACFM in 1998) Bpa be set at 10 0 001. This is the previously agreed 
MB AL 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 
average recruitment increases.

Flim is 1.0. This is the fishing mortality above which 
there is a reduced probability that the stock can sustain 
itself.

Fpa be set at 0.72. This F is considered to have a high 
probability of avoiding Flto. Fishing mortalities above 
FDa have been associated with observed stock decline.

Technical basis:

Blim — Bioss Bpa = Previous MBAL and signs of reduced recruitment

Flim = Fmed Fpa = Fmed* 0.72

Advice on management: ICES recommends 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; Landings (2001) = 5.9; SSB(2002) = 5.8.

F (2002) 
Onwards

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

0.00 0.0 F(98-00) 0 0 13.7
0.19 0.2 F(98-00) 1.6 1.6 11.2
0.29 0.3 F(98-00) 2.3 2.3 10.1
0,39 .0,4 F{984)0) 3*0 -3.0 9,1
0,58 0.6 P(98*90) ■ 4 0 ■ 4 0 7*5'

■ 0.72 ■ F¡a ■ ■ 4,8 " 4 8 0,4
.0 ,7 8  '= 0.8F(984)0) 4,9 4,9 . . . .  6,2

0*9? . ' 1,0 FC98-00) . 5,6 5,6 5,1 ■ ■
Weights in ‘0 001.
Shaded scenarios are considered inconsistent with the precautionary approach.
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The catch forecast is made on the assumption of an 
average exploitation pattern 1998-2000, due to a poorly 
determined exploitation pattern in the last year of the 
assessment.

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 summer. 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.

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 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
Ages 2-4

Yield/R SSB/R

Average Current 0.971 1.274 1.321
Fmax 0.271 1.688 6.811
Fo.l 0.157 1.574 10.697
Fmed 0.845 1.332 1.629

Catch data (Tables 3.8.2.1-2):
Year ICES Predicted catch 

corresp 
to advice

\« rm l
TAC

Ollluai
landings

.-vAGFM- 
. Landings

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 11.31 12.8
1990 F at Fmed; TAC 15.3 15.3 9.91 7.4
1991 Stop SSB decline; TAC 6.0 10.0 7.01 7.12
1992 20% of F(90) ~ 10 0 001 10.0 10.0 7.4 7.72
1993 Fmed ~ 10 2001 10.2 11.0 5.9 7.62
1994 60% reduction in F 3.7 6.2 4.5 5.42
1995 50% reduction in F 3.9 5.8 4.5 4.62
1996 30% reduction in F 5.4 6.2 5.30 4,962
1997 30% reduction in F 5.9 6.2 4.44 5.862
1998 No increase in F 6.2 7.1 4.96 5.322
1999 Reduce F below Fpa 4.9 5.5 1.983 4.772
2000 Lowest possible F 0 2.1 0.963 2.192
2001 Lowest possible F 0 2.1
2002 Establish rebuilding plan -

Preliminary, including estimates of mis-reporting. incomplete data. Weights in ‘0001.
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Cod in Division Vila (Irish Sea)
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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 19S6 1987 1988 1989 1990 1991 1992 1993

Belgium 222 344 269 467 310 78 174 169

France 1,480 1,717 2,406 352s 2011 320’ 916 686

Ireland 3,991 5,017 5,821 3,656 2,800 2,364 2,260 1,328

Netherlands - - - - - - - -

UK (England & Wales)3 847 1,922 2,667 6,320 4,752 3,562 3,529 3,244

UK (Isle 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 7,0952 7,735z 7,5552

Country 1994 1995 1996 1997 1998 1999 2000

Belgium 129 187 142 183 316 150 60

France 208 166 148 268 2691 851 661

Ireland 1,506 1,414 2,476 1,492 1,739 966 n/a

Netherlands - - 25 29 20 5 1

UK (England & Wales)3 2,274 2,330 2,359 2,370 2,517 1,665 799

UK (Isle of Man) 26 22 27 19 34 9 n/a

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 5,4022 4,587 4,964 5,859 5,317 4,781 2,188

'Preliminary.
2Revised.
31989-2000 N. Ireland included with England and Wales, 
n/a = not available.
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Table 3.S.2.2 Cod in Division Vila (Irish Sea).

Year Recruitment 
Age 0 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 2-4

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
r) Short term (92-99) geometric mean.
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3.8.3 H a d d o c k  in  D iv is io n  V i l a  ( I r ish  S ea)

State of stock/exploitation: The stock continues to be 
harvested outside safe biological limits. Fishing 
mortality has been well above Fpa 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.

Precautionary Approach reference points (established in 1998):
ICES considers that: ICES proposes that:

BIim not defined Bpa not set

Fiim not defined Fpa be set at 0.5

Technical basis:

Bum = not defined Bpa = not set

Flim = not defined Fpa set by in analogy with other haddock stocks

Advice on management: ICES recommends that 
fishing mortality in 2002 should be reduced to below 
Fpa, 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.

Catch forecast for 2002:
Basis: F(2Q01) = Fso = F(98-00) = 1.45; Catch(2001) =2.29; Landings(2001) =2.29; SSB(2002) = 2.15.

F(2002 onwards) Basis Catch
(2002)

Landings
(2002)

SSB (2003)

0.29 0.2 F(98-00) 0.78 0.78 3.76
0.5 F oa 1.20 1.20 3.22

■ ' CL®:- ■ B4FT>8-00} 1.35 ■ ■ 1.35' ?.m
'0.87' : ' w m - m 1.78 ■ 1.78' ' 2*51

' Ö.SFC98-0Q) 2 ,IQ -' ' 2 , 1 0

y - l Æ c ■ -- Ï . Q W Ö Ö ) ' 2 . 3 4  : : 2 . 3 4  ■ I ; 8 3  '
1.74 : . T 2 F ( 9 8 - 0 0 )  ■ 2 . 5 3  : 2 . 5 3 1 6 1

Weights in ‘0 001.
Shaded scenarios considered inconsistent with the precautionary approach.
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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 VIIb-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

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 
Ages 2-4

Yield/R SSB/R

Average Current 1.454 0.386 0.363
Fmax 0.325 0.550 1.520
Fo.l 0.178 0.508 2.425
Fmed 0.921 0.449 0.553

Catch data (Tables 3.8.3.1-2):
Year ICES Predicted catch Agreed 

eoffesp TAC 
to advice

' ■il 
' 

I 
i

O

■ACñSl ■ 
landings

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 0.656s 0.703
1993 Not dealt with 0.730 0.813
1994 Not dealt with 0.681 1.043
1995 Not dealt with 61 0.841 1.753
1996 No advice 71 1.453 3.023
1997 Means of setting catch limits required 141 1.925 3.391s
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 Fpa <2.8 3.4 1.141 1.395
2001 Reduce F below Fpa <1.71 2.7
2002 Reduce F below Fpa <1.20
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Haddock in Division Vila (Irish Sea)
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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.

ICES Cooperative Research Report No. 246 439



Table 3.S.3.2 Haddock in Division Vila (Irish Sea).

Year Recruitment 
Age 0 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 2-4

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 W h itin g  in  D iv is io n  V i l a  ( I r ish  S ea)

State of stock/exploitation: The stock remains outside 
safe biological limits. The current assessment indicates 
that fishing mortality has been above Fpa since 1980. 
SSB has declined since 1980 to a very low level, and 
has been below Blim since 1997. Catches have declined 
progressively since the early 1980s, but the proportion 
discarded has increased. Estimates for 2000 indicate 
that three quarters of the catch was discarded.

Precautionary Approach reference points (unchanged since 1999):
ICES considers that: ICES proposes that:

Blim is 5 00 0 1, the lowest observed spawning stock 
biomass as estimated in previous assessment. There is no 
clear evidence of reduced recruitment at the lowest 
observed SSB’s.

Bpa be set at 7 0 001, which is considered to be the 
minimum SSB required to ensure a high probability of 
maintaining SSB above its lowest observed value, taking 
into account the uncertainty of assessments.

Fjim is 0.95. This is the fishing mortality estimated to lead 
to a potential stock collapse.

Fpa be set at 0.65. This F is considered to have a high 
probability of avoiding F!im and is consistent with a high 
probability of remaining above BM in the long run.

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 Fpa 
and to increase or maintain spawning stock biomass 
above Bpa.

Technical basis:
B]jm — B ioss Bpa = B]0SS * 1.4
Film = Fi0SSas estimated in an earlier assessment Fpa = 0.65, implies an equilibrium SSB of 10.6 kt, and a 

relatively low probability of SSB < Bpa ( = 7 kt), and is 
within the range of historic Fs.

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 Bpa.

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,

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.

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,u = F(98-00) = 1.09;, Catch(2001) = 5.0; Laii din,gs(2001) -  3.2; SSB(2002) = 3.9.

F(2002)
(landings)

F(2002)
(discards)

F(2002)
(Total)

Basis1 Catch
(2002)

Landings
(2002)

SSB (2003)

0.QO . 0.55 : 0 55 O.OíUl>8-ÜOi 1 ,9 0. - ■ 4,5

a n  : OSS ■ ■ 0.2F (98-00) . 2 ,6 9  : 0,87 - ; 4.0
0-22 ■ 0:35 077 0 4 F  (98-nO) 5,30 .i m 3,6
0.32 0,55 . ' 0.87 0.f>Ff98-fl0j 3,95 ; 2.20 3.3

. .; a t ó 0.55 0,98 O.hF *98-00) :4.40 ' ; 2,71 :3.0:. •:

0,54 ■ 0.55 . 1 1 » . L0F (98-00) ' ■ 4.80 . : ■ 3.15 2,8

(MSS -- -0,55 1,20 1 . 2 F I 9 W  ' ': • 5,1.4-:- • .2,52 ■ -2,6 : ■

Weights in ‘000 1.
!F multipliers applied to human consumption fishery only.
2Fpa = 0.65.
Shaded scenarios are considered inconsistent with the precautionary approach.

Elaboration and special comment: Whiting is taken 
mainly as a by-catch in mixed species otter trawl 
fisheries for Nephrops, cod and other demersal species, 
and in the pelagic fishery for cod.

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

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 
Ages 1-3

Yield/R SSB/R

Average Current 1.093 0.036 0.042
Fmajt 0.229 0.088 0.291
Fo.i 0.141 0.082 0.423
Fmed 0.686 0.058 0.085

Catch data (Tables 3.8.4.1-2):
Year ICES Predicted Asrc-ed Official D isc/ ÂCFM

catches 
com>p 
to advice

TAC U ndings : cau à  ■’

1987 Reduce F 16.0 18.2 11.7 3.8 14.4
1988 No increase in F; enforce mesh regulations 12.0 18.2 11.5 1.9 11.9
1989 F = Fhigtl; enforce mesh regulation 11.0 18.2 11.3 2.0 13.4
1990 No increase in F; TAC 8.31 15.0 8.2 2.7 10.7
1991 Increase SSB to SSB(89); TAC 6.41 10.0 7.4 2.7 9.9
1992 80% ofF(90) 9.71 10.0 7.1 4.3 12.83
1993 70% of F(91) ~ 6 500 t 6.5 8.5 6.0 2.7 9.23
1994 Within safe biological limits - 9.9 5.6 1.2 7.93
1995 No increase in F 8.31 8.0 5.5 2.2 7.03
1996 No increase in F 9.81 9.0 5.6 3.5 8.03
1997 No advice given - 7.5 4.5 1.9 4.2
1998 20% reduction in F 5

3.8 5.0 2,1 1.3 3.5
1999 Reduce F below Fpa 5

3.5 4.41 1.5s 1.1 2.4
2000 Reduce F below Fpa 5

<1.6 2.64 0.86 2.1 2.9
2001 Lowest possible F ~0 1.39
2002 Lowest possible F ~0

LNot including discards from the Nephrops fishery. 2From Nephrops fishery, including estimates of misreporting, 
5Landings only, no discards included. 6Incomplete statistics. Weights in '0001.
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Whiting in Division Vila (Irish Sea)
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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 human 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 1501 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 n/a n/a

Netherlands - - - - - - - - - 17 14 7 6 1

UK (Engl.& Wales)3 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. Ireland) 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 
fishery2 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 9,946 12,791 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,
319X9-1999 Northern Ireland included with England and Wales, 
n/a = Not Available.

Table 3.8.4.2 Whiting in Division Vila (Irish Sea).

Year Recruitment
AgeO

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 1-3

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
1 Short term geometric mean (1992-2000).
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3.8.5 P la ice  in  D iv ision  V i l a  ( I r is h  S ea )

State of stock/exploitation: The stock remains within 
safe biological limits. SSB in 2001 is above Bpa, and 
fishing mortality in 2000 was below Fpa. 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.

Precautionary Approach reference points (established in 1998):
ICES considers that: ICES proposes that:

There is no biological basis for defining Blim or Flim Bpa be set at 3 1001. There is evidence of high 
recruitment at the lowest biomass observed and Bpa can 
therefore be set equal to the lowest observed SSB
Fpa be set at 0.45. This is considered to provide a high 
probability that SSB remains above Bpa in the long term.

Technical basis:
Bi™ and Flim: stock-recruitment data uninformative; Fioss 
poorly defined

Bpa — Bioss

Fpa = Fmed in a previous assessment, and long term 
considerations

Advice on management: ICES recommends that 
fishing mortality on plaice in 2002 should be 
maintained below the proposed Fpa, corresponding to 
landings of less than 2 8001 in 2002.

Comparison with previous assessment and advice: 
The current assessment is in accordance with last 
year’s assessment. The basis for a single stock fishery 
advice is the same as last year.

Catch forecast for 2002:
Basis: F(2001) = Fs„ = F(98-00) = 0.31; Landings(2001) = 2.0; SSBÇ2002) = 5.1.

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 Foa(=1.45*F„) 2.8 2.8 5.0

Weights in ‘0001.

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 beam trawl fishery for sole. The main 
fishery is concentrated in the North-east Irish Sea. 
Effort in the UK and Belgian beam 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.

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 2002/ACFM:02).

Yield and spawning biomass per Recruit 
F-reference points:___________________

Fish Mort 
Ages 3-6

Yield/R SSB/R

Average Current 0.308 0.209 0.577
Fmai 0.211 0.212 0.785
Fo.l 0.086 0.189 1.488
Fmed 0.394 0.206 0.469
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Catch data (Tables 3.8.5.1-2):
Yeai tCKS Predicted catch

HflTCSp
to advice

Agreed
TAC

IMfiCidl
landings

■ .-ÂCFM - 
Landings

1987 F high; no long-term gains in increasing F 5.0 5.0 5.6 6.2
1988 No increase in F 4.8 5.0 4.4 5.0
1989 80% of F(87); TAC 5.8 5.8 4.2 4.4
1990 Halt decline in SSB; TAC 5.1 5.1 4.0 3.3
1991 Rebuild SSB to SSB(90); TAC 3.3 4.5 2.8 2.6
1992 70% of F(90) 3.0 3.8 3.2 3.3
1993 F = 0 .5 5 -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 Fpa 2.4 2.4 1.6 1.6
2000 Keep F below Fpa <2.3 2.4 1.02 1.4
2001 Keep F below Fpa <2.4 2.0
2002 Keep F below Fpa <2.8

Weights in ‘0001. 'Catch at status quo F. 2 Incomplete statistics.
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Plaice in Division Vila (Irish Sea)
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Table 3.8.5.1 Nominal landings (t) of PLAICE in Division Vila as officially reported to ICES.

Country 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 20001
Belgium 403 243 265 301 138 321 128 332 327 3443 459 327 275 325
France 87 58 11 105 20 42 19 13 10 11 8 81 5 22
Ireland 2,132 2,009 1,406 1,350 900 1,355 654 547 557 538 543 730 541 n/a
Netherlands - - - - - - - - - 69 110 27 30 47
UK (Eng.&Wales)2 2,366 1,630 2,409 1,959 1,584 1,381 1,119 1,082 1,050 878 798 679 687 610
UK (Isle of Man) 9 12 18 27 51 24 13 14 20 16 11 14 5 n/a
UK (N. Ireland) 332 286
UK (Scotland) 243 127 76 219 104 70 72 63 60 18 25 18 23 21
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
Discards4 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
'Provisional.
21989—1999 Northern Ireland included with England and Wales. 
3Final Statlant 27a data.
{UK (Total) excludes Isle of Man data}.
4 A indicates no information on discards, 
n/a = not available.
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Table 3.8.S.2 Plaice in Division Vila (Irish Sea).

Year Recruitment 
Age 1 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 3-6

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
l) Short term geometric mean (1989-1998).
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3.8.6 Sole in  D iv is io n  V i la  ( I r ish  S ea)

State of stock/exploitation: The stock is within safe Management objectives: No explicit management
biological limits. The fishing mortality in 2000 is at Fpa objectives are set for this stock.
(0.3). SSB has recently increased from the historic low 
in 1997 and in 2001 is above Bpa.

Precautionary Approach reference points (established in 1998):
ICES considers that: ICES proposes that:

Bum is 2 800 t. The lowest observed spawning stock in an 
earlier assessment.

BPa be set at be set at 3 800 t, which is considered to be 
the minimum SSB required to ensure a high probability 
of maintaining SSB above its lowest observed value, 
taking into account the uncertainty of assessments.

Flu,, is 0,4. Although poorly defined, there is evidence 
that fishing mortality in excess of 0.4 has led to a general 
stock decline and is only sustainable during periods of 
above average recruitment.

Fpa be set at 0.30. This F is considered to have a high 
probability of avoiding Flim.

Technical basis:

OCOil.9ES Bpa ~ Blim * 1.4
Fita = FI05S poorly defined; based on historical 
considerations

Fpa = see above

Advice on management: ICES recommends that 
fishing mortality in 2002 remains below the 
proposed Fpa, corresponding to landings of less than 
1 1001 in 2002.

Relevant factors to be considered in management:
Discarding of sole increased in 1998 and 1999 with the

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

bulk of the discards coming from the 1996 year class, single stock fishery advice is the same as last year.

Catch forecast for 2002:
Basis: F(2001) = F(98-00);, Fso = 0.30; Landings(2001) = 1.13; SSB(2002) = 4.58.

F(2002)
onwards

Basis Landings
(2002)

SSB (2003) Medium term (10 year) probability (%) of 
SSB < BDa

0.24 0.8 F(98-00) 0.90 4.84 <25
0.27 0.9 F(98-00) 1.00 4.74 <25
0.30 1.0 F(98-00) = F „ 1.10 4.65 <25
0,33 ■ UHOX-OOt L Î9 4.53 ■ 25
0,36 ■ 1,2 ront-titn 1,24 -4.46 : - 25

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 Bpa at the current 
fishing mortality of Fpa.

Elaboration and special comment: Sole are taken 
mainly in a beam trawl fishery 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. The analytical assessment is based on a 
tuned catch at age analysis with CPUE data from two 
commercial beam trawl fleets and two surveys.

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 
Ages 4-7

Yield/R SSB/R

Average Current 0.298 0.180 0.785
t'iii'.i). 0.520 0.185 0.475
Fo.i 0.186 0.164 1.175
F mud 0.315 0.181 0.746

452 ICES Cooperative Research Report No. 246



Catch data (Tables 3.8.6.1—2):
Year ICES Predicted catch, 

o  irresp to
advice

Agreed
TAC

Oirtcml
landings

ACFM
landings2

1987 No increase in F 1.9 2.1 2.0 2.8
1988 80% of F(86); TAC 1.6 1.75 1.9 2.0
1989 80% of F{87); TAC < 1.48 1.48 1.8 1.8
1990 Interim advice 1.053 1.5 1.6 1.6
1991 90% of F(89); TAC 1.3 1.5 1.2 1.2
1992 No long-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 Fpa 0.83 0.9 0.8 0.9
2000 Reduce F below Fpa < 1.08 1.08 0.74 0.8
2001 Reduce F below Fpa <0.93 1.1
2002 Keep F below Fpa <1.1

1 Catch at Status quo F .2 Not including misreporting. ^Revised in 1990 to 1,5. “incomplete statistics. Weights in ’0 001.
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Sole in Division Vila (Irish Sea)
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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 1999 2000*

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 n/a

Netherlands - - - - - - - - - 149 123 60 46 60

UK (Engl.& Wales)1 599 507 613 569 581 477 338 409 424 194 189 161 165 133

UK (Isle of Man) 3 1 2 10 44 14 4 5 12 4 5 3 1 n/a

UK (N. Ireland)1 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,
1 1989-1999 N.Ireland included with England & Wales, 
n/a Not available.
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Table 3.8.Ó.2 Sole in Division Vila (Irish Sea).

Y ear R ecruitm ent 
A g e  2  

thousands

SSB

tonnes

L andings

tonnes

M ean F  
A ges 4 -7

1970 4 0 4 5 6157 1785 0 .3 7 8
1971 10291 6 4 1 6 1882 0 .393
1972 3218 5103 1450 0 .3 9 0
1973 12768 5 1 3 7 1428 0 .3 6 4
1974 6 1 8 9 4 9 3 7 1307 0 .401
1975 6 7 8 6 5111 1441 0 .3 5 9
1976 4 1 6 9 4 6 1 5 1463 0 .418
1977 16328 4 1 2 5 1147 0 .3 6 2
1978 9461 4 6 0 0 1106 0 .3 4 6
1979 8 673 5 6 7 4 1614 0 .4 1 7
1980 5293 5387 1941 0 .5 4 4
1981 4 4 2 3 5 2 5 2 1667 0.401
1982 2355 4 2 0 5 1338 0 .4 0 2
1983 5 8 2 2 4 1 6 6 1169 0 .409
1984 16001 4 5 2 5 1058 0 .3 5 0
1985 17086 5 2 3 2 1146 0 .323
1986 2 5 0 7 0 6 3 7 9 1995 0 .4 3 6
1987 4083 6 9 9 4 2 8 0 8 0 .8 1 6
1988 3903 5663 1999 0 .5 0 8
1989 4 5 3 5 4 8 6 4 1833 0.453
1990 6 0 9 0 3 9 6 6 1583 0.481
1991 13940 3681 1212 0 .3 6 2
1992 5313 4 1 0 6 1259 0 .3 5 4
1993 6573 4 0 1 0 1023 0.375
1994 5 6 2 0 4 2 4 0 1374 0 .3 7 7
1995 2 3 5 0 3985 1266 0 .3 8 6
1996 2 8 0 9 3207 1002 0 .3 9 7
1997 9 498 3 2 5 4 1003 0 .431
1998 8710 3 8 2 4 911 0 .343
1999 5 479 3973 863 0 .2 8 7
2 0 0 0 6161 4061 818 0 .265
2001 5 943 4 5 3 0 0 .3 0 0

A verage 7781 4731 1416 0 .401
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3.8.7 Irish Sea herring (Division Vila)

S ta te  o f  th e  s to c k /ex p lo ita tio n : T he state o f  th e stock  
is  uncertain. SSB  d eclin ed  through the 1980s, and m ay  
h ave been stable in the 1990s but cannot be estim ated  
in relation to precautionary reference points. F pa has  
n ot been proposed, but the fish in g  m ortality in 2 0 0 0  is  
lik e ly  to be b elow  an y candidate va lu e for F pa.

A d v ic e  o n  m a n a g em en t: IC E S  a d v ise s  th a t la n d in g s  
sh o u ld  n o t e x c e e d  th e  a v er a g e  ca tch  o f  th e  la s t  5 
y ea r s , co r resp o n d in g  to  4 ,8 0 0 t.

R e le v a n t  fa c to rs  to  b e  co n s id e red  in  m an agem en t:
A reas closed  to herring fish in g  around th e east coast o f  
Ireland and w est coast o f  Britain w ere put in  p lace to 
protect ju ven iles  w hen an industrial fishery operated. A  
clo sed  area ex ists to  the east o f  the Isle  o f  M an to 
protect th e spaw ning aggregations.

T h ese  closed  areas should  be m aintained. T h e  catch in  
1998  to  2 0 0 0  is uncertain.

C o m p a r iso n  w ith  p rev io u s  a ssessm e n t a n d  ad v ice:  
T h e update o f  the assessm en t gave 20%  low er estim ates  
o f  SSB  for the last 15 years. U n til th is ch an ge in the  
perception o f  the stock  s iz e  is  exp la ined  it  w ill n ot be 
p ossib le  to u se the assessm en t for a  quantitative catch  
advice.

C a tc h  fo r eca st fo r  20 0 2 : T h e assessm ent is  n ot certain  
enough  to be used as basis for a  catch forecast.

E la b o r a tio n  an d  sp e c ia l co m m en t: F ish in g  m ortality  
w as h igh  during th e 1970s due to a transfer o f  effort 
from  other c lo sed  herring fish eries and th e operation o f  
an industrial fleet. S in ce  1981 th e s ize  o f  the exp lo itin g  
fleets in  this area h as d eclin ed  and  th e industrial fishery  
has closed .

M a n a g e m e n t o b jec tiv es: T here are n o  exp lic it  
m an agem en t objectives for th is stock. H ow ever, for any  
m an agem en t objective to  m eet precautionary criteria, 
spaw ning stock b iom ass sh ou ld  be greater than the  
proposed  B pa.

Survey ind ices h ave been rev ised  an d  the new  
assessm ents are based on the sam e catches with  
additional survey data ser ies providing m ore  
inform ation on recruitm ent and  the a ge  structure o f  the  
stock. Further exploratory an alyses are required before  
the current assessm en t can be regarded as stable.

In 20 0 0 , the catch w as low er because som e quota 
holders d id n ot participate in th e fishery.

M any aspects o f  the b io logy  an d  fish eries data changed  
rapidly in the m id -1 9 8 0 s, affecting  assessm en t results. 
T h ese  ch an ges require further investigation s and  
depending on the causes o f  th e  chan ges, reference  
p oin ts m ay  be affected. I f  th e ch an ges are a result o f  
stock  com ponents being exp lo ited  b y  the fishery, any  
sim ilar ch anges in  th e  future cou ld  cau se serious  
problem s for producing reliab le  assessm ents.

S o u r ce  o f  in fo rm a tio n : Report o f  the Herring  
A ssessm en t W orking G roup for the A rea South o f  
6 2 °N , M arch 2001  (IC E S C M  2001 /A C F M :12).

Y ie ld  an d  sp a w n in g  b io m a ss p e r  R e cru it  
F -r e fe r e n c e  p oin ts:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Fish M ort 
A g e s 2 -6

Y ie ld /R S S B /R

A verage Current 0 .1 4 7 0 .0 2 9 0 .173
Fjnax N /A
Fo.i 0 .1 6 6 0 .0 3 0 0.157
Fmed 0 .4 1 0 0 .0 3 6 0.065

P re ca u tio n a r y  A p p ro a ch  r e fe r e n c e  p o in ts (e s ta b lish ed  in  2 0 0 0 ):
IC E S  c o n s id e rs  that: IC E S  p ro p o ses  that:

Bum is 6 ,0 0 0 t B„a =  9 ,5 0 0 t
F lim is  not defined F üa under review , proposed as 0 .3 6  in  1999, not adopted

T e c h n ic a l b asis:
Bun,: low est observed SSB B„a: Bur,, *1 .58; s till under consideration
F lim: not d efined Fpa- Fmed
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Catch data (Tables 3.8.7.1-2):
Year i c e s P redicted  catcii A gtced A C H 4  ;

A d vtie Coffecp to  advice ■ ’ T A C C atch
1987 T A C 4.3 4 .5 5 .8
1988 T A C  (R evised  ad vice in  1988) 10.5 (5 .6 ) 10.5 10.2
1989 T A C 5.5 6 .0 5 .0
1 9 9 0 Precautionary T A C 5.7 7 .0 6.3
1991 T A C 5 .6 6 .0 4 .4
1992 T A C 6.6 7 .0 5 .3
1993 T A C 4 .9 -7 .4 7 .0 4 .4
1994 Precautionary T A C 5.3 7 .0 4 .8
1995 Precautionary T A C 5.1 7 .0 5.1
1 996 I f  required, precautionary T A C 5.0 7 .0 5.3
1997 N o  ad vice g iven - 9 .0 6 .6
1998 Status quo F 6.5 9 .0 4 .9
1999 F=Proposed F pa= 0 .3 6 4 .9 6 .6 4.1
2 0 0 0 F=90%  F (9 8 )= 0 .3 1 3.9 5 .4 2
2001 Status quo F= 0 ,2 6 5,1 6 .9
2 0 0 2 A verage catch o f  1 9 9 6 -2 0 0 0 4 .8

W eigh ts in  ‘0 0 0 1.
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Irish Sea herring (Division Vila)
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Table 3.8.7.1 Irish Sea HERRING (Division VIIa(N)). Catch in tonnes by country, 1985-2000. These figures do
not in all cases correspond to the official statistics and cannot be used for management purposes.

C ountry 1985 1986 1987 1988 1989 1990 1991 1 992 1993
Ireland 1,000 1 ,640 1 ,200 2 ,5 7 9 1 ,430 1 ,699 80 40 6 0
U K 4 ,0 7 7 4 ,3 7 6 3 ,2 9 0 7 ,593 3 ,5 3 2 4 ,6 1 3 4 ,3 1 8 4 ,8 6 4 4 ,4 0 8
U nallocated 4 ,1 1 0 1,424 1,333 - - - - - -
Total 9 ,1 8 7 7 ,4 4 0 5,823 10,172 4 ,9 6 2 6 ,3 1 2 4 ,3 9 8 5 ,2 7 0 4 ,4 0 8

Country 1994 1995 1996 1997 1998 1999 2 0 0 0
Ireland 0 0 100 0 0 0 0
U K 4 ,8 2 8 5 ,0 7 6 5 ,1 8 0 6,651 4 ,9 0 5 4 ,1 2 7 2 0 0 2
U nallocated - - 22 - - - -
Total 4 ,8 2 8 5 ,0 7 6 5 ,3 0 2 6,651 4 ,9 0 5 * 4 ,1 2 7 * 2002*
* R eliab ility  uncertain.

T a b le  3 .8 .7 .2  Irish Sea herring (D iv ision  V ila ) .

Year R ecruitm ent 
A g e  1 

thousands

SSB

tonnes

L and ings

tonnes

M ean F  
A g es 2 -6

1972 4 1 4 0 4 0 33 6 4 4 2 7 3 5 0 0 ,5341
1973 6 6 7 4 4 0 32467 2 2 6 0 0 0 .4 6 5 8
1974 34 9 0 2 0 24 4 0 5 3 8 6 4 0 0 .8 8 0 5
1975 36 8 5 7 0 16838 2 4 5 0 0 0 .8 2 5 2
1976 2 6 2 6 9 0 12730 2 1 2 5 0 0 .9 5 7 0
1977 3 2 2 8 8 0 9 398 15410 0 .9361
1978 2 4 6 6 8 0 10868 1 1080 0 .8 1 2 9
1979 137130 9 5 4 2 12338 0 .8 4 9 7
1980 152200 5 4 1 8 10613 1.0468
1981 2 1 3 4 3 0 7371 4 3 7 7 0 .5 0 7 6
1982 2 2 4 5 6 0 12211 4 8 5 5 0 .3 3 8 7
1983 2 2 6 0 5 0 17929 3933 0 .1 9 3 4
1984 128070 22715 4 0 6 6 0 .1 6 7 3
1985 145470 16803 9187 0 .4 1 0 9
1986 167920 16436 7 4 4 0 0 .3 5 0 5
1987 2 6 5 7 1 0 16038 5823 0 .2 8 2 9
1988 108490 1 5 0 6 0 10172 0 .5 5 1 6
1989 145120 14027 4 9 4 9 0 .3 0 5 7
1990 111460 12835 6 3 1 2 0 .4 0 2 2
1991 6 5 9 2 0 11135 4 3 9 8 0 .3 1 5 8
1992 190130 7 5 5 6 5 2 7 0 0 .4 6 1 2
1993 6 2 9 4 0 9 9 4 9 4 4 0 9 0 .3 5 0 0
1994 180980 8083 4 8 2 8 0 ,4 5 1 2
1995 123730 8 8 2 2 5 0 7 6 0 .3 9 6 3
1996 9 2 4 2 0 8563 5301 0 .3 9 2 5
1997 132750 6861 6651 0 .5 5 6 8
1998 2 1 4 2 5 0 6 1 5 2 4 9 0 5 0 .6 1 3 9
1999 107210 8 3 5 0 4 1 2 7 0 .3 7 9 9
2 0 0 0 125790 10296 2 0 0 2 0 .1 4 6 9
2001 130569 10095

A verage 2 0 2 7 8 7 13420 1 0064 0 .5 1 3 2
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3.9 Stocks in the Celtic Sea (Divisions VJIf-k), Western Channel (Division Vile) and 
northern parts of the Bay of Biscay (Divisions Villa,b-d, and e)

3.9.1 Overview

Fleets and fisheries

M ost o f  the dem ersal fish eries in  th is area h a v e  a m ixed  
catch . A lthough  it  is  p ossib le  to associate sp ecific  target 
sp ecies w ith particular fleets, various quantities o f  cod, 
w h iting , hake, an glerfish , m egrim , so le , p la ice  and  
Nephrops are taken together, depending on gear type.

In the C eltic  Sea and W estern C hannel, fisheries for 
dem ersal species, m a in ly  cod, w h iting , so le  and p laice, 
are conducted  by B elg ium , France, Ireland and the UK. 
T h e principal gears used  are otter traw ls and beam  
trawls. T he targeting o f  so le  and p la ic e  usin g  beam  
trawls b ecam e prevalent during th e m id -1 9 7 0 s, leading  
to  an increase in the lan d in gs o f  th ese tw o species. T he  
gradual replacem ent o f  otter traw ls by beam  trawls has 
occurred in th e B elg ian  and  U K  fleets. In th e B ay o f  
B iscay  there has been  a  substantial replacem ent o f  
in sh ore traw ling by g ill-n e t fish eries targeting sole.

A  trawl fishery  for anglerfish  by Spanish  and French  
vesse ls  d eveloped  in the C eltic  Sea and  B ay o f  B iscay  
in  th e  1970s and expanded  until 1990 . In addition, a  
g ili net fishery has d eveloped  in  the C eltic  S ea  in  the  
1990s. S electiv ity  is know n to be poor for these species.

Nephrops are an im portant com ponent o f  the fisheries  
in  th is area. T h ese  fish eries develop ed  in  the 1970s and  
1980s. F ish in g  effort h as decreased  continuously  since  
the early 1990s. H ow ever, gear e ffic ien cy  has increased  
in  recen t years and this m ay  h a v e  h elped  m aintaining  
L PU E  at relatively  h ig h  levels. In th e B ay o f  B iscay, 
sin ce  1st January 2 0 0 0 , the m esh  s iz e  used  w hen  fish in g  
for Nephrops has increased  and  is  n ow  sim ilar to the 
on e used  for other dem ersal fish (70m m ). M anagem ent 
o f  th ese fisheries n eed s to be sen sitive  to by-catches o f  
stocks requiring protection such as C eltic  S ea  cod and  
N orthern hake.

T here are separate traw l fish eries targeting herring in  
the C eltic  S ea  and m ackerel and horse m ackerel in  the  
w h ole  area. T h e herring fish ery  is  p rincipally  a “roe” 
fish ery  and d iscard rates h a v e  at tim es reached  very  
h igh  levels, but n ot in  th e m ost recent tw o years. T here  
is  a lso  a sm all d irected  fishery for sprat in  th e C hannel.

Management measures

T h e assessm en t units used  for m any o f  the dem ersal 
stocks in  this area are sm all and catches deriving from  
them  are gen erally  in  the region  o f  10  0 0 0 1 or less. 
H ow ever, the T A C s set for th e stocks often cover m any  
assessm en t units. In addition, for som e units, there are

still in su ffic ien t data for adequate assessm ents. T his  
m ean s that T A C s com prise a  sum m ation  across units o f  
an alytica l forecasts and average catches w h ich  m ay  
offer n o  effective  m an agem en t control o f  the  
exp loitation  rate. S in ce  a num ber o f  stocks affected  by 
th is problem  are c lo se  to or outside safe b io log ica l 
lim its, there is  a n eed  to reconsider the areas on w hich  
T A C s are set i f  m an agem ent is  to im prove.

A  n otab le feature o f  the dem ersal fisheries in  this area  
is  their m ix ed  nature. T he effectiven ess o f  s in g le  
sp ecies T A C s is lik e ly  to be d im in ish ed  u n less this is  
taken into account. U se  o f  m easures to  reduce fish in g  
m ortality  d irectly, such as effort reductions in fleets, is  
lik e ly  to avo id  a num ber o f  the d isadvantages o f  catch  
controls in regulating  the exp loitation  rate.

T h e  fish eries in  the C eltic  Sea are very sim ilar to th e  
fish eries in the B ay  o f  B iscay  and som e o f  the sam e  
fleets operate in  both areas. H owever, the tech nical 
m easures in  th e tw o areas differ. D esp ite  the revision  by  
th e E uropean C om m ission  T ech n ica l C onservation  
R egulation  o f  ex istin g  tech nical m easures in 1st January 
2 0 0 0 , the m in im u m  m esh  sizes in  the C eltic  Sea are  
still often different from  those in the B ay o f  B iscay. 
T h ese  d ifferences m ake enforcem ent m ore d ifficu lt.

T h e  catch in c lud es a large am ount o f  ju ven iles  o f  som e  
late-m aturing sp ecies (anglerfish , hake). W h ile  
im proving se lec tiv ity  to  prevent any catch o f  hake less  
than 55 cm  (len gth  o f  m aturity for fem ales) seem s to b e  
difficu lt, som e se lec tiv e  d ev ices such as r ig id  grids 
sh ou ld  be prom oted  to protect ju ven iles  o f  th e in com in g  
strong year-classes o f  w h ite  anglerfish .

State of the stocks

T h e m ajority o f  fish  stocks w hich  are a ssessed  in th is  
area are harvested  outside safe b io log ica l lim its. T hey  
are characterised by lo w  spaw ning stock  b iom ass and  
recent h igh  fish in g  m ortality rates. O f particular 
concern  are C eltic  Sea (V IIf,g) and  W estern C hannel 
(V ile )  so le  and  p laice, C eltic  S ea  (V IIe-k) cod  and B ay  
o f  B iscay  (V llla b d ) so le. T h ese stocks exh ib it h igh  F, 
low  SSB  and lo w  recruitm ents in  m ost recent years.

T h e  C eltic  S ea  w hiting stock h as been fluctuating  
w ith in  sa fe  b io log ica l lim its, fo llo w in g  p eriod  o f  low  
and h igh  recruitm ent.

T h e  assessm en t o f  C eltic  S ea  haddock w as considered  
prelim inary due to the short tim e series. R ecruitm ent
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seem s to  b e  h ig h ly  variable in flu en c in g  the variation in  
th e  stock  size . T h is is  a lso  reflected  in  th e  land in gs.

A n glerfish  an d  m egrim  are c lo se  to sa fe  b io log ica l 
l im its  R ecen t recruitm ent o f  L . piscatorius  (1 9 9 8 -1 9 9 9  
year c la sses) are w e ll above average.

T h e  N orthern h ak e stock  is  d iscu ssed  fu lly  in  S ection  
3 .1 2 .2 , It is  im portant to  n o te  that th is species is  taken  
b y  m o st o f  the dem ersal fleets in  th is area. T h is  h ake  
stock  is  ou tside sa fe  b io log ica l lim its , and  a  rebuilding  
p lan  is  n eed ed  in order to  rebuild  the S SB .

T h ere are n o  m ajor concerns about th e Nephrops stock  
in  th e  C e lt ic  Sea.

T h e  Nephrops stock in  th e B ay o f  B iscay  has been  
d eclin ed  s in c e  th e early  1990s. A  strong reduction in  
the fish in g  m ortality and an im provem ent o f  the  
selection  pattern is  required. T h e recen t increase (from  
55m m  to  70m m ) w hich  occurred in  2 0 0 0  is  un lik ely  to 
h ave im proved  se lec tiv ity  sign ifican tly .

T h e  abundance o f  an ch ovy  varies considerably  
accord ing to fluctuations in  recruitm ent w h ich  is lik e ly  
to  b e  strongly  dependent on en vironm ental factors. In 
2 0 0 1 , th e  stock  is  in s id e  sa fe  b io log ica l lim it.

T he m ackerel cau gh t in  th e area b elon g  to  the Southern  
and W estern  spaw ning com ponents. T h e W estern horse  
m ackerel h as d eclin ed  rap id ly  s in ce  the m id  1980s and  
is  estim ated  to con tin u e to  d eclin e.
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3.9.2 Cod in Divisions VIIe-k

S ta te  o f  stock /exp lo ita tion : T h e stock is  outside safe  
bio logica l lim its. S SB  has decreased sin ce  1996, is  
currently b elow  Bpa, at Bum, and c lo se  to  a  historical low  
estim ate. Recruitm ent is  h igh ly  variable. T h e 1997 and  
1998 year classes are w e ll b elow  average and the 1999  
year class is  estim ated to be above. F ishing mortality

show s a  generally increasing trend since the early 1980s  
and h as fluctuated w ell above F pa sin ce 1989. F ishing  
m ortality has been above F lim since 1998.

M a n a g em en t ob jectives: There are n o  explicit 
m anagem ent objectives for this stock.

P r e c a u tio n a r y  A p p ro a ch  r e fer en ce  p o in ts  (estab lish ed  in  1999):
IC E S  c o n s id e rs  th at: IC E S  p ro p o ses  that:

B !im is  5 4 0 0  t, the lo w est observed  sp aw nin g stock  
biom ass.

Bpa b e  set at 10 0 0 0 1. B iom ass above this affords a  high  
probability o f  m aintaining S SB  above B lim, taking into  
account the uncertainty in assessm ents.

Fun is  0 .9 0 , the fish ing m ortality estim ated  to lead  to  
potential collapse.

F pa be set at 0 .68 , T his F  is  considered  to  h ave  a h igh  
probability o f  avo id in g  F lim and  m aintaining S SB  ab ove  
B pa in the m edium  term, taking into accoun t the  
uncertainty assessm ents.

T e c h n ic a l b asis:
Blim -  Bioss Bpa =  h istorical d evelop m en t o f  the stock
F lim =  based on h istorical resp on se o f  the stock F Pa =  5 th p ercen tile  o f  F ]oss

A d v ice  o n  m an agem en t: IC E S  re co m m en d s  th a t  
fish in g  m o rta lity  sh ou ld  b e  red u ced  to  le ss  th a n  0 .55  
w h ich  is  b e lo w  Fpa) co rresp o n d in g  to  la n d in g s  o f less  
th a n  5 3 0 0 1 in  2 0 0 2 . T h is  rep resen ts  a  re d u ctio n  in  F  
o f  45%  an d  th is  w ou ld  a llow  S SB  to  rea ch  Bp, in  the  
sh ort-term .

C o m p a riso n  w ith  p rev iou s a ssessm en t an d  advice:
T he current assessm ent estim ates are very sim ilar to 
those obtained last year. T his year’s advice is  stronger 
than the on e provided last year becau se o f  the further 
d ecline in the stock size, the uncertainty in the strength 
o f  the 1999 year class and h igh  contribution o f  assum ed  
2000-2001  year c lasses to SSB  in  2003. M ean w eigh ts  
at a g e  have been  rev ised  for years prior to 1980.

R e le v a n t factors to  be con sid ered  in  m an agem en t:
E ven  though ad vised  reduction in fishing mortality is

higher than last year, the catch corresponding to  present 
advice is  h igher than the catch advised last year d ue to  
recruitm ent o f  the strong 1999 year class. T his year cla ss  
contributes about 50%  to the catch in 2002.

T h e  assessm ent area w as expanded in 1997 to cover  
D iv ision s VIIe-k. T he TA C  for cod  is  set for all o f  Sub- 
area VII (excluding D ivision  V ila ) and D ivision  VIII. In 
order to  protect cod  in D iv isions VIIe-k, the T A C  should  
be allocated on a  stock basis. If setting an overall T A C  
for Sub-areas V ü (ex c l. D ivision  V ila ) and VIII, the  
state o f  cod  in D iv ision  V lld  that is  assessed  as part o f  
the North S ea  stock  should be considered.

T he yield-per-recruit m od el suggests that a reduction in 
F  to  F maï (= 0 .29) w ill increase the long-term  yield.

C a tch  fo reca st for 2002:
Basis: F (2001) =  F (9 8 -0 0 ) =  1.00; L andings(2001) =  8.1; S S B (2002) =  7.9.

F (2002) onwards Basis Catch(20Q2) Landings
(2002)

SSB (2003)

0 .4 0 .4  Fsa-oo 4.1 11.4
0 .5 0 .5  F98-00 5 .0 10.4

0.55 0 .55  F98-00 5.3 10.0
0 .6 5 .7 - 9 .5  --

0 6 8 ■ ■ • 6 .2 - & 9  .

TO-: $■>0 .'. d 6
W eights in ‘0 0 0 1.
Shaded scenarios considered inconsistent with the precautionary approach.
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Catch and SSB  are sensitive to the strength o f  the 1999  
year-class, w hich still needs to  be con finned. A lso  about 
60%  o f  SSB  in 2003  (ages 2-3) is  based on long-term  
geom etric m ean recruitment.

M ed iu m - an d  lo n g -term  p rojection s: A ssum ing the 
current selection  pattern, fishing at F mai w ould require a 
71%  reduction in F.

E la b o ra tio n  an d  sp ecia l com m en t: Cod in D iv ision s  
V IIe-k  are taken as a  com ponent o f  catches in m ixed  
trawl fisheries. L andings are m ad e m ain ly  by French  
gad oid  trawlers, w hich prior to 1980 w ere m ain ly  fishing  
for hak e in the C eltic Sea. L andings o f  cod  by French  
Nephrops trawlers have fluctuated b etw een  10% and  
20%  o f  th e total French cod landings from  this stock in 
recen t years. U K  (E ngland and W ales) accounts for 
about 10% and Ireland for 15% , w h ile  B elg ian  vesse ls  
take about 5%. L andings are m ade throughout the year, 
but m ain ly  in the w inter m onths during N ovem ber to  
April.

A n a lysis  o f  landings trip by trip for the French gadoid  
trawlers for the period 1996-1 9 9 9  sh ow ed  that on a trip 
basis, cod  and  w hiting w ere m ixed . Inform ation from  
the fishery indicates that on a haul basis, these tw o  
sp ecies are rather w ell separated. T his m eans that 
fisherm en seem  to b e  able, for each  trawl operation, to  
target cod  and w hiting separately. In Ireland in recent 
years, cod  h as increasingly  been the target, using g illn et  
rather than trawl.

M ost co d  spaw ning in the C eltic  Sea occurs o f f  northern 
C ornw all in m id  to la te M arch. There is  a lso  som e  
spaw ning o f f  sou th -east Ireland and a little  in the

W estern C hannel. T agging studies h ave g iven  no  
ev id en ce  o f  co d  m ovem en t out o f  D iv isio n  V ile ,  w here  
there appears to be a s im p le  inshore-offshore m igration  
betw een  deep-w ater wrecks and reefs in  the sum m er and  
inshore spaw ning areas in the winter. R ecen t tagging  
w ork in the Irish Sea su ggest that on ly  a  sm all 
com pon en t o f  cod  land ings from  the C eltic  S ea  are fish  
w hich  spaw n in the Irish Sea. Furthermore, n o  cod  
tagged  in the C eltic  S ea  w ere recaptured in the Irish 
Sea.

T h e analytical assessm ent w as based  on landing data  
and C PU E  data for four com m ercia l fleets and  one  
survey. L anding data prior to  1988  are not availab le for 
D iv is io n s  V lle .j  and k  and h ave been  estim ated  
assu m ing the sam e relative area distribution o f  landings  
as observed in the period 1988-1998 . L andings for 
France in 1999  and 2 0 0 0  are based on o ffic ia l landings 
for the T A C  area and log  book  data.

S o u rce  o f  in fo rm a tio n : Report o f  the W orking Group on 
the A ssessm en t o f  Southern S h e lf D em ersal Stocks, 
Septem ber 2001 (ICES C M  2002/A C FM :05).

Y ie ld  a n d  sp a w n in g  b io m a ss p er  R e cru it  F -r e fe ren ce  
p oin ts:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

F ish  M ort 
A ges 2 -5

Y ie ld /R S S B /R

A verage Current 1 .003 1.877 1.698
Fmai 0 .2 8 8 2 .5 6 7 9.065
Fo.l 0 ,1 7 2 2 .403 14 .360
Fjiied 0 .723 2 .133 2 .8 0 8

C atch  d ata  (T ab les 3 .9 .2 .1-2):
Year IC ES

A d vice
Prcflicttíl catch  

corresp to advice
Agreed
TAC'

A C FM
L andings

1987 R educe F <  6.4" -
1988 N o  increase in F; T A C 7.02 17.7
1989 N o  increase in F; T A C G

O 20.3
1990 N o  increase in F; T A C 9.2 2 12.9
1991 TAC; S SB  = m ean 4 .5 2 9.3
1992 Appropriate to reduce F - 9 .6
1993 20% reduction in F 6 .5 2 19.0 10.2
1994 20% reduction in F 5.62 17.0 10.3
1995 20% reduction in F 4 .7 3 17.0 11.7
1996 20%  reduction in F 4 .7 3 20 .0 12.8
1997 20%  reduction in F 7.44 20 .0 11.8
1998 10% reduction in F 8 .84 20 .0 10,7
1999 R educe F  b elow  Fpa 9 .2 4 19.0 9.8
2 0 0 0 R educe F b elow  F pa < 7 .6 5 16.0 7 .0
2001 40%  reduction in F < 4 .3 5 10.5
2 0 0 2

I r r .  ,
45%  reduction in F < 5 .3 5

,  i r r t  T T T Í . _ 3 T . .  . ....................‘T A C  covers Sub-areas V II (excep t D iv ision  V ila )  and V I I I .2 For the V IIf+ g  stock  com ponent. 1 For the V IIf-h  stock  
c o m p o n en t.4 For the V IIe-h stock  co m p o n en t.5 For V IIe-k  stock com ponent. W eigh ts in ‘0 0 0 1.
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Table 3.9.2.1 Nominal landings of Cod in Divisions VIIf-h, Vile, VIIe-h, VIIj-k, Vlle k as used by the
Working Group in 2001.

Divisions \llf ,g ,h
Y ear B elgium France Ireland U K  (E  +  W ) Others Total
1971 4 6 4 7
1972 3807
1973 524 2413 6 4 196 30 3227
1974 197 1954 24 154 2329
1975 377 2657 15 130 30 3209
1976 2 2 6 3535 13 97 1 3872
1977 107 2 2 7 2 17 62 2458
1978 8 8 2 7 4 4 30 69 2931
1979 1 1 0 3469 7 2 8 6 3 7 3 7
1980 172 5 1 8 7 246 209 7 5821
1981 285 7 8 0 6 108 317 8 5 1 6
1982 174 6391 142 338 7045
1983 262 7013 274 199 7748
1984 2 4 0 4 5 6 9 204 316 5329
1985 45 6 5 6 3 2 198 398 6 6 8 4
1986 374 7473 226 345 8418
1987 216 7187 380 4 3 7 8 2 2 0
1988 542 12065 6 1 2 4 0 0 13619
1989 891 14298 1003 4 8 2 16674
1990 615 8612 177 689 10093
1991 297 5 7 5 0 2 46 5 9 0 6 883
1992 193 6417 3 40 655 7 605
1993 3 8 6 7 6 5 0 331 6 0 4 8971
1994 397 6947 966 4 8 0 8 7 9 0
1995 388 7571 820 539 9 3 1 7
1996 550 8324 949 597 10420
1997 687 7665 397 556 9305
1998 519 6325 6 59 515 8018

1999* 326 5 788** 1219 4 4 4 7777
2 0 0 0 * 207 4 0 1 1 * * 985 407 5 6 1 0

Division V i le
Year B elg ium France Ireland U K Others T otal
1988 1 2 1899 839 2 7 5 0
1989 19 1453 727 2 2 2 0 1

1990 6 654 610 9 1279
1991 6 341 408 755
1992 2 331 365 6 9 8
1993 5 307 274 2 587
1994 1 308 309 2 6 2 0
1995 1 2 554 348 9 1 4
1996 2 497 415 9 1 4
1997 1 627 441 1069
1998 5 955 4 5 6 1416

1999* 0 831** 431 1262
2 0 0 0 * 0 606** 324 9 3 0

C ontinued . . .
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Table 3.9.2.1 Continued

D iv is io n s  VI le , f .g ,h
Year B elg ium France Ireland U K Others Total
1988 55 4 13964 61 2 1239 0 16369
1989 910 15751 1003 1209 2 18875
1990 621 9 2 6 6 177 1299 9 11372
1991 303 6091 246 998 0 7 6 3 8
1992 195 6 7 4 8 340 1 0 2 0 0 8303
1993 391 7 9 5 7 331 878 2 9558
1994 398 7255 966 789 2 9 4 1 0
1995 399 8 1 2 4 820 8 8 8 0 10231
1996 552 8821 949 1 0 1 2 0 11334
1997 6 8 8 8 2 9 2 397 997 0 10374
1998 525 7 2 8 0 659 9 7 0 0 9 4 3 4
1999* 326 6 6 1 9 * * 1 2 2 0 874 0 9039

2 0 0 0 * 208 4 6 1 6 * * 985 731 0 6 5 4 0

D iv is io n s  V IIj,k
Y ear B elg ium France Ireland U K Others Total
1988 4 0 7 8 6 8 53 2 1330
1989 508 857 14 13 1392
1990 2 7 6 1064 4 7 149 1536
1991 115 1413 96 2 0 1644
1992 2 0 2 872 187 13 1274
1993 143 435 67 4 649
1994 117 6 50 117 6 8 90
1995 193 1126 147 8 1474
1996 233 1033 154 0 1420
1997 6 153 1116 169 0 1444
1998 4 1 0 2 1059 118 0 1283

1999* 0 109** 6 64 2 2 0 795
2 0 0 0 * 0 7 9 ** 351 2 0 0 4 5 0

C ontinued ...
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Table 3.9.2.1 Continued

D iv is io n s  V IIe ,f ,g ,h J ,k
Year B elgium France Ireland U K Others Total
1971 - - - - - 5782
1972 - - - - - 4 7 3 7
1973 - - - - - 4015
1974 - - - - - 2898
1975 - - - - - 3993
1976 - - - - - 4818
1977 - - - - - 3058
1978 - - - - - 3647
1979 - - - - - 4 6 5 0
1980 - - - - - 7243
1981 - - - - - 10596
1982 - - - - - 8766
1983 - - - - - 9641
1984 - - - - - 6631
1985 - - - - - 8317
1986 - - - - - 10475
1987 - - - - - 10228
1988 5 54 14371 1480 1292 2 17699
1989 9 10 16259 1860 1223 15 20267
1990 621 9 5 4 2 1241 1346 158 12908
1991 303 6 2 0 6 1659 1094 2 0 9282
1992 195 6 9 5 0 1 2 1 2 1207 13 9577
1993 391 8 1 0 0 7 66 945 6 10207
1994 398 7 3 7 2 1616 906 8 10300
1995 399 8317 1946 1035 8 11705
1996 5 52 9055 1982 1166 0 12754
1997 693 8445 1513 1166 0 11818
1998 528 7383 1718 1089 0 10718

1999* 326 67 2 9 * * 1883 896 0 9 8 3 4
2 0 0 0 * 208 46 9 5 * * 1336 751 0 6 9 9 0

* Provisional.
** Estim ated landings derived from  offic ia l landings in T A C  area and com puted log-books.
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Table 3.9.2.2 Cod in Divisions VIIe-k.

Y ear R ecruitm ent
A g e l

thousands

SSB

tonnes

L andings

tonnes

M ean F  
A g es 2-5

1971 3075 8928 5 7 8 2 0 .6 2 8 4
1972 565 8225 4 7 3 7 0 .5 8 2 2
1973 1665 7 6 6 9 4 0 1 5 0 .6 0 9 6
1974 500 7 4 1 2 2 8 9 8 0 .4 1 9 4
1975 3889 6 6 3 0 3993 0 .7 5 4 9
1976 1 2 0 2 6 3 0 4 4 8 1 8 0 .6 3 1 7
1977 1716 7 6 9 2 3 0 5 9 0 .3 9 9 4
1978 1690 8626 3 6 4 7 0 .4 0 5 0
1979 4221 8951 4 6 5 0 0 .5 0 6 7
1980 7821 9453 7243 0 .7 3 4 0
1981 3 3 1 8 10286 10597 0 .8 3 8 8
1982 1349 12741 8 7 6 6 0 .6 3 8 0
1983 4 7 2 7 12922 9641 0 .8 1 3 7
1984 4 6 0 2 8503 6631 0 .5 0 0 8
1985 3918 13178 8317 0 .5 2 4 7
1986 3288 13525 10475 0 .7 8 3 2
1987 16554 1 1 2 2 1 10228 0 .8 2 2 2
1988 8 5 7 2 16600 17699 0 .6 2 5 0
1989 2 5 7 0 24791 2 0 2 6 7 0 .8 8 9 4
1990 2 9 4 0 17797 12908 0 .9 8 1 0
1991 7 3 2 2 10013 9 2 8 2 1 .0317
1992 7071 8531 9 5 7 7 0 .9 0 2 5
1993 2 2 2 4 11786 10207 0 .8 2 5 3
1994 9 0 1 0 13080 10 3 0 0 0 .8 0 9 9
1995 6 069 11951 11705 0 .7 4 1 4
1996 4 7 3 9 15044 12754 0 .8 8 5 8
1997 6143 13265 11818 0 .8 4 5 2
1998 3637 11593 10717 0 .9 4 9 8
1999 1828 10611 9 8 3 4 1 .0746
2 0 0 0 6677 6 8 8 2 6 9 9 0 0 .9 8 3 7
2 0 0 1 3367* 6 4 4 4 1 ,0 0 0 0 **

A verage 4 3 9 6 10989 8 5 0 2 0 .7 4 6 4
* G M , ** F98-00
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3.9.3 Whiting in Divisions VIIe-k

S ta te  o f  stock /exp lo ita tion : T he stock is  within safe 
b iolog ica l lim its. SSÏÎ reached  h igh  lev e ls  in 1995 and  
1996, and has decreased  until 1999  though rem aining  
w e ll above B pa. In 2001  SSB  reach es a record h igh  
m ain ly  due to  the outstanding 1999  year class. F ish ing  
m ortality w as very h igh  during the 1980s, decreased  in

the early 1990s and is currently estim ated  to be around  
0 .5 .

M a n a g em en t ob jectives: There are n o  exp licit
m anagem ent objectives for this stock.

P r e c a u tio n a r y  A p p ro a ch  re fe r e n c e  p o in ts  (estab lish ed  in  1998):
IC E S  co n s id e r s  that: IC E S  p ro p o ses  th at:

B lim is  15 0 0 0 1, the lo w est observed spaw ning stock  
biom ass.

B pa b e  se t  at 21  0 0 0 1. B iom ass ab ove this affords a  high  
probability o f  m aintaining SSB  ab ove B ]im, taking into  
accoun t the uncertainty o f  th e assessm ent.

F ]im is  n ot defined. F pa not proposed.

T ech n ica l b asis:
Blim — B  loss Bp. =  Bum* 1.4
F iim n ot proposed. Fpa n o t proposed.

A d v ice  o n  m an agem en t: T h e re  is  no Fpa d efin ed  for  
th is  stock , b u t th ere  is n o  lo n g -term  g a in  in  
in crea sin g  fish in g  m orta lity . T h erefore , IC E S  
reco m m en d s th a t fish in g  m orta lity  sh ou ld  n ot  
in crease , co rresp on d in g  to  lan d in gs o f  a t  m ost  
27  7 0 0 t i n 2002 .

C o m p a riso n  w ith  p rev io u s  a ssessm en t an d  ad vice:  
L ast year there w as not enough information to confirm  
the strength o f  the 1999 year class and ICES used  a 
geom etric m ean o f  past recruitment for prediction  
purposes. T his outstanding year class is n ow  consistently  
estim ated in  tw o surveys and verified b y  on e  
com m ercial fleet. T here w as a slight downward revision

o f  F  and an upward revision  o f  SSB  in the current 
assessm ent. Addition o f  n ew  tuning fleets contributed  
further to the revision  o f  SSB.

R e le v a n t factors to  b e  con sid ered  in  m anagem en t:
T he assessm ent area w as expanded in 1997 to cover  
D iv ision s VIIe-k. T h e TA C  for w hiting is set for all o f  
Sub-area V II (excluding D ivision  V ila ). In order to  
protect w hiting in D iv ision s VIIe-k, the TA C  should be  
allocated  to D iv ision s and catches in the other parts o f  
Sub-area V H  be accounted against such TACs. T he state 
o f  w hiting in D iv ision  V H d should  be considered, i f  
setting an overall TA C  for Sub-area VII.

C a tch  fo reca st for 2002:
Basis: F (2001) ~  F (9 8 -0 0 )  -  0.49; L andings(2001) =  23.4; S S B (2002) =  73 .7 .

F  (2 0 0 2  onwards) B asis Catch (2002) Landings (2002) SSB (2003)
0 .29 0 .6  Fgg.oo 18.2 71 .0
0 .39 0 . 8  Fg8_oo 2 3 .2 6 6 . 0

0 .49 1 .0  Fgg.oo 27.7 61 .4
■ ■ 0 ,5 9 :  . 1 ,2 1 ^ 0 0 -  m  . ■ 5 7 .3 '  .
■ :■ Q M  - ■ ■ 1 .4  Fyij-ûfj.. ■ -3 5 ,6 .' - 5 3 .5  -'

“ & &  - i.fiF .T . c 39 0 5 0 1
W eigh ts in ‘0 0 0 1.
Shaded scenarios considered  inconsistent with the precautionary approach.

M e d iu m - an d  lo n g -ter m  projections: F mai is  not w ell 
estim ated due to a  flat-topped Y /R  curve.

E la b o ra tio n  a n d  sp ec ia l com m en t: T he landings in 
2 0 0 1  are predicted to  be considerab ly higher than the 
ad vised  T A C  b ecau se  o f  the contribution o f  the  
outstanding 1999  year class. In 2003  46%  o f  S SB  is 
p redicted  to co n sist o f  fish  from  th is year class.

C eltic  Sea whiting are taken in m ixed  sp ecies (cod , 
w hiting, hake, Nephrops) fisheries. French trawlers 
account for about 60%  o f  th e total landings, Ireland 
30%  and the U K  (E ngland and W ales) 7% , w h ile  
B elg ian  vesse ls  take le s s  than 1%, T he French  
Nephrops trawlers have for several years adopted  a 
larger m esh , fo llow in g  by-catch  restrictions and market 
dem and for larger Nephrops. L andings for F rance in
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2 0 0 0  are based on o ffic ia l landings for the T A C  area 
and com puted  log  books.

A n a lysis  o f  land ings trip by trip by the French gadoid  
trawlers for the period  1996-1998  sh ow ed  that on a trip 
basis, cod  and w hiting w ere m ixed . Inform ation from  
the fishery  ind icates that on a haul basis, th ese two  
sp ecies  are rather w e ll separated. T h is m ean s that 
fisherm en seem  to be able, for each trawl operation, to  
target cod and w hiting separately.

T h e  m ain  Irish fleets in D iv is io n s  V IIf,g ,h  are inshore  
and offsh ore otter trawlers and seiners based  in 
D unm ore E ast and K ilm ore Quay. H ow ever, in recen t  
years there has been an increase in the num ber o f  Irish 
beam ers ( + 6  v esse ls) targeting anglerfish  and m egrim  
w ith  w hiting as b y -ca tch , o ffsh ore in  D iv ision  V llg .  
D iv ision  V llj -k  whiting are taken in a m ixed  species  
fisheries (cod/w hiting/anglerfish/m egrim  and Nephrops). 
T h e m ain gears used are otter trawl and seiners, and  
land in gs are taken by Ireland (90% ) and France (7%).

a w id e  range o f  sp ecies, and  beam -traw ls targeting  
sole, anglerfish  and p laice.

T he m ain spaw ning areas o f  w hiting in the W estern  
Channel and C eltic  S ea  are o ff  Start Point (V ile ) , o ff  
T revose H ead (V llf) , and south-east o f  Ireland (V llg ). 
Returns o f  adult w hiting tagged in the W estern  
C hannel ind icated  m ore m ovem en t into the C eltic  Sea  
than betw een the W estern an d  Eastern Channel. 
W hiting released  in the B ristol Channel m oved  south  
and w est tow ards the tw o sp aw ning grounds o ff  
T revose H ead and south-east o f  Ireland. There w as no  
ev id en ce o f  em igration out o f  the C eltic  S ea  area. T he  
results o f  returns o f  w h iting  tagged  and released  in the 
C ounty D ow n  spaw ning area sh ow  that a  greater 
proportion o f  Irish S ea  w hiting m ove south into the 
C eltic  Sea than north tow ards the w est o f  Scotland.

Analytical assessm ent is  based  on landings, com m ercial 
CPUE, and surveys data. S om e inform ation on discards 
indicates that they m ay  b e  substantial.

T h e m ain Irish flee t in D iv ision s V IIj,k  are otter 
traw lers that target m ix ed  gadoids and account for 1 0 % 
o f  land in gs o f  w hiting in D iv is io n s  V IIe-k. T h e m ain  
U K  fish eries in D iv isions V IIe ,f,g ,h  are inshore  
b etw een  N ew lyn  and S alcom be and o ff  th e  north 
C ornish  coast, the bulk o f  the land ings (>  60% ) being  
m ad e in the w inter m onths b etw een  N ovem ber and  
M arch. U K  landings in the 1950s w ere 4 - 5  tim es higher 
than at present, though landings overall h a v e  generally  
increased  during the period s in c e  1982, w ith p eak s in  
1989  (1 6  5 4 0 1) and in 1995 (22  6 8 0 1). T he m ain gears 
used  in  the W estern Channel are otter-traw ls targeting

S ou rce o f  in form ation : Report o f  the W orking Group 
on the A ssessm en t o f  Southern S h e lf Dem ersal Stocks, 
Septem ber 2001 (ICES CM  2002/A C FM :05).

Y ie ld  a n d  sp a w n in g  b io m a ss p e r  R ecru it

F ish  M ort 
A g e s 2-5

Y ield /R S S B /R

A verage Current 0 .4 8 8 0 .1 7 4 0 .519
Fmax 2 . 0 1 1 0 .183 0 .2 5 6
Eo.i 0 .2 2 5 0.151 0 .793
F|:ied 1.434 0 .183 0 .3 0 0

C a tch  d ata  (T ab les 3 .9 .3 .1 -2 ):
; ;-Year IC ES

A d vice
Pretlicted catch corresp. 

to  advice
A greed
T A C S

A Ç m
h and ings

1987 Status quo F; T A C 7 .1 2 12.7
1988 Precautionary T A C 7.0 2 13.6
1989 Precautionary T  AC 7 .9 1 16.5
1990 N o  increase in F; T A C QC 14.1
1991 Precautionary T  AC 8 .0 2 13.5
1992 I f  required, precautionary T A C 8 .0 2 12.4
1993 W ithin sa fe  b iological lim its 6 .6 2 2 2 . 0 16.3
1994 W ithin sa fe  b iological lim its < 9 .4 2 2 2 . 0 2 0 . 0

1995 20%  reduction in F 8 .2 3 25 .0 22 .7
1996 20%  reduction in  F 8 .6 3 26 .0 18.3
1997 A t least 20%  reduction in  F < 7 . 3 4 27 .0 20.5
1998 A t least 20%  reduction in F < 8 .2 4 27 .0 19.2
1999 N o  increase in F 12.44 25 .0 19.4
2 0 0 0 17% reduction in  F <  13.14 2 2 . 2 14.8
2 0 0 1 N o increase in F 13.54 2 1 . 0

2 0 0 2  

I T A / ! _ _ _ _
N o  increase in F 27.74

,____ __ . 3 T~ ..
4For the VE e-k stock component. Weights in ‘0001.
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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
D enm ark
France 8 ,9 8 2 7,171 7 ,8 2 0 7 ,6 4 7 10 ,054 11 ,4 1 0 12,171 1 0 ,4 6 4
G erm any
Ireland 1,487 1,301 2,241 1,309 1,452 398 2,817 1,478
B elg iu m 135 161 167 107 1 1 1 159 2 9 6 308
Netherlands 0 398 0 124 0 0 0 0

U K  (E& W ) 1,177 954 6 1 0 765 1,035 1,598 1,252 1,782
U K (S cotlan d ) 1 5 74
Total 11,781 9 ,985 10,838 9 ,9 5 2 12 ,6 5 2 13 ,566 16,541 14 ,106

1991 1992 1993 1994 1995 1996 1997 1998 1 9 9 9 J 2 0 0 0 1

D enm ark 0 0 0 0 0 0 0 0

France 9 ,9 5 6 9,165 10,771 12 ,6 3 4 13,095 9 ,9 9 2 11 ,707 11 ,964 11 ,790 8,848
G erm any 14 0 0 0 0 0 0 0 0

Ireland 1,258 1,691 3,631 5 ,6 1 8 7 ,6 0 9 6 ,3 9 2 6 ,695 5 ,1 8 9 5 ,8 0 7 4 ,5 2 6
B elg iu m 2 9 2 107 145 228 2 0 4 2 67 44 7 4 4 9 431 192
N etherlands 0 0 0 0 0 0 0 0 0 0

U K  (E& W ) 1,969 1,379 1 ,756 1,548 1 ,748 1,609 1,683 1,643 1,330 1,243
U K (S cotiand ) 33 8 17 6 2 2 0 0 0 1 0

Total 13 ,508 1 2 ,3 6 4 16 ,3 2 0 2 0 ,0 3 4 2 2 ,6 7 8 18 ,2 6 0 2 0 ,5 3 2 19,245 19,359 14 ,809
Prelim inary.

T a b le  3 .9 .3 .2  W hiting in D iv is ion s V IIe-k,

Year R ecruitm ent
A geO

thousands

SSB

tonnes

L andings

tonnes

M ean F  
A g es 2-5

1982 6 2 0 0 0 18900 1 1 2 0 0 1 .074
1983 5 0 0 0 0 15000 11800 1 .420
1984 5 4 0 0 0 16100 1 0 0 0 0 1.233
1985 7 1 0 0 0 17400 1 0800 1.063
1986 133000 17600 1 0 0 0 0 1.098
1987 106000 2 1 2 0 0 1 2700 1 .356
1988 3 3 0 0 0 30500 15100 1.153
1989 56000 36100 16 5 0 0 0 .9 9 5
1990 109000 2 6 7 0 0 1 4100 0 .9 7 4
1991 167000 2 0 3 0 0 13500 1 .137
1992 151000 2 7 6 0 0 12 4 0 0 0 .7 4 6
1993 2 0 9 0 0 0 4 6 1 0 0 16300 0 .7 3 0
1994 113000 6 3 2 0 0 2 0 0 0 0 0 .5 4 8
1995 6 9 0 0 0 8 3 0 0 0 2 2 7 0 0 0 .4 8 6
1996 6 7 0 0 0 8 1 0 0 0 18300 0 .3 5 4
1997 83000 6 8 9 0 0 2 0 5 0 0 0 .357
1998 131000 5 5 5 0 0 19 2 0 0 0 .4 3 0
1999 2 8 7 0 0 0 5 0 5 0 0 19400 0 .625
2 0 0 0 4 8 0 0 0 5 5 0 0 0 14800 0 .411
2 0 0 1 87000 88 0 0 0 0 .4 9 0

A verage 104300 4 1 9 3 0 15226 0 .8 3 4
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3.9.4 Celtic Sea plaice (Divisions V nf and g)

State of stock/exploitation: T he stock is  outside safe  
biological lim its. SSB  decreased sharply from  1988 to  
1997 w hen it fe ll b elow  B pa. S in ce then S SB  has 
continued to  d eclin e at a low er rate. F ishing mentality has

fluctuated around the average. M ost recent year classes 
h ave been b elow  average.

Management objectives: There are n o  explicit
m anagem ent objectives for this stock.

Precautionary Approach reference points (established in 1998, modified in 2001):
IC E S  considers that: IC E S  proposes that:

Bim is  1 1 0 0 1, the lo w est ob served  spaw ning stock  
biom ass Bloss.

Bpa be set at 1 8 0 0 1. B iom ass above this affords a  high  
probability o f  m aintaining SSB  ab ove Biim, taking into  
account the uncertainty assessm ents.

F limn ot defined . F pa n ot d efin ed

Technical basis:
Biun-Biws B pa= B i im * 1 .64
Fiim=Not defined F pa n ot defin ed

Advice on management: ICES recommends a
reduction in F of at least 35% relative to F ,̂ 
corresponding to landings of less than 6801 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 BDa in the short-term.

Comparison with previous assessment and advice:
R esults o f  this assessm ent are very c lo se  to th e previous 
one. A s  previously, advice has been based  on Sole,

Previously  adopted F pa (Fma!) is  n o  m ore relevant. T he  
fish in g  m ortality h as been fluctuating around the 
p reviou sly  adopted  F pa during the assessm ent period, 
and this h as n ot prevented the stock  from  d eclin ing  
b elow  Bpa. H ow ever, a  new  proposal for Fpa is  postponed  
until a n ew  basis is  found.

Relevant factors to be considered in management:
G iven the apparent lo w  recruitm ent since 1989, SSB  is  
unlikely  to increase at current fish ing mortality.

Catch forecast for 2002:

F(2002)
onwards

B asis L andings
(20 0 2 )

S S B (2003)

0 .37 0 .6  F 98-00 0 .63 1.84
0 .40 0 .65  Feurio 0 .68 1.80

■ .0 :4 3  : 0 .7  IW w 0.7 2 : :■ m .  -
0 .49 ■ . ■: ■ 0 .8 0  ; . m  .

:: 0.61 :• 1 , 0  fW w a p s . IJ S f
■ Ï  ::: 0 ,7 3 ;: L 2 ÏW<» ■ ■ 1 0 9 ■

W eights in ‘0 0 0 1.
Shaded scenarios considered inconsistent with the precautionary approach.
Medium- and long-term projections: A ssum ing the 
current selection  pattern, F mai  is estim ated to  b e  0 .36 F sq. 
A ssum ing status quo F in 2001 , results o f  the m edium - 
term analysis indicate that the probability o f  SSB  falling  
b elow  Bpa after 10 years is le ss  than 5% w hen fish ing  
m ortality is  reduced by 35% in 2 0 0 2  onwards.

Elaboration and special comment: T he fisheries that 
catch p la ice  in the C eltic  S ea  m ain ly  in v o lv e  v esse ls  
from  France and Belgium : T otal landings are sp lit  
am ong France (39% ), B elg iu m  (30% ), E ngland and  
W ales (24% ), and Ireland (the rem aining 7% ).

In the 1 970s, th e D iv is io n s  V IIf,g  p la ice  fishery w as  
m ain ly  carried out by B elgian  beam trawlers and  Belgian  
and U K  otter trawlers. E ffort in the U K  and B elgian  
beam -traw l flee ts  increased  in th e late 1980s, but has 
sin ce  declin ed . R ecently, m any otter trawlers h ave  been  
replaced  b y  beam  trawlers, w hich  target so le. L andings  
gradually increased  until 1989 , then d eclin ed  rapidly in 
1991. T he m ain  fish ery  occurs in the spaw ning area o ff  
the north C ornish  coast, at depths greater than 4 0  m , 
about 2 0  to 25  m ile s  offshore. A lthough p la ice  are taken 
throughout the year, the larger land in gs occur during
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M arch after the peak o f  spaw ning, and again in 
Septem ber.

T here is som e ev id en ce from  tagging that p la ice  from  
the south and w est coasts o f  W ales m o v e  southw ards to 
jo in  the adult population o ff  the north Cornish coast 
during spaw ning.

A nalytical age-based  assessm ent using landings, survey, 
and com m ercial C PU E data.

S o u rce  o f  in form ation : Report o f  the W orking Group on  
the A ssessm en t o f  Southern S h e lf Dem ersal Stocks, 
Septem ber 2001 (ICES CM  2002/A C FM :05).

Y ie ld  a n d  sp a w n in g  b io m a ss p e r  R ecru it
F -r e fe r e n c e  p o in ts:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Fish  M ort Y icld /R  S S B /R  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ A ges 3 -6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
A verage Current 0 .6 0 9 0 .2 4 4 0 .4 0 2
Firm* 0 .2 1 8 0 .267 1 .066
Fo.l 0 . 1 0 0 0 .241 1 .954
Fmed 0 .4 9 9 0 .2 5 0 0 .4 8 7

C atch  d a ta  (T ab les 3 .9 .4 .1-2):
Year IC E S

A dvice
Predicted catch  

corrcsp* to  advice
Agreed

T A C
O ifid n l
fundings

Ä C E M
Landing’s

1987 T A C  not to b e  restrictive on other species - 1 .8 1.90 1.90
1988 T A C  not to be restrictive on other species - 2,5 2 . 1 2 2 . 1 2

1989 T A C  not to be restrictive on other sp ecies - 2.5 2 .15 2 .15
1990 F  lik e ly  to be F (8 8 ) -1 .9 1.9 2 .08 2.08
1991 F  like ly  to be F (89) -1 .7 1.9 1.50 1.50
1992 N o  long-term  gains in increasing F - 1.5 1.19 1.19
1993 N o  long-term  gains in increasing F - 1.4 1 .1 1 1 .1 1

1994 N o  long-term  gains in increasing F - 1.4 1.07 1.07
1995 N o  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 .1 0 1 .1 1 . 2 2 1 .2 2

1998 20%  reduction in F 1 .0 0 1 .1 1.07 1.07
1999 35%  reduction in F 0.67 0 .9 0.97 0 .97
2 0 0 0 30%  reduction in F 0.70 0 .80 0 .74 0 .74
2 0 0 1 40%  reduction in F 0 .6 0 0 .76
2 0 0 2 A t least 35% reduction in F 0 . 6 8

W eigh ts in ‘0 0 0 1.
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Celtic Sea plaice (Divisions V llf and g)
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Stock - Recruitment
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Table 3.9.4.1 Celtic Sea Plaice, Nominal landings (t) in Divisions Vllf+g, as used by Working Group.

Year B elg ium France Ireland U K  (Engl. &  
W ales)

Others Total
reported

U nallocated Total as used  
b y  W G

1977 214 365 28 150 0 757 0 757
1978 196 527 0 152 0 875 0 875
1979 171 467 4 9 176 0 863 0 863
1980 372 706 61 227 7 1.373 0 1,373
1981 365 697 6 4 251 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 7 2 366 0 1,279 -69 ' 1 , 2 1 0

1985 357 493 91 4 6 6 0 1,407 345 1,752
1986 544 598 59 324 2 1 1,546 145 1,691
1987 576 708 1 2 2 495 0 1,901 0 1,901
1988 635 687 164 6 30 0 2 ,116 0 2 ,116
1989 835 649 195 472 0 2,151 0 2,151
1990 777 642 167 496 0 2 ,0 8 2 0 2 ,082
1991 479 533 9 4 395 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 4 9 4 321 143 259 0 1,217 0 1,217
1998 4 5 8 298 135 176 0 1,067 0 1,067
1999 4 15 262 1 2 2 169 0 968 0 968
2 0 0 0 233 302 70 134 0 739 0 739

N .B .: ICES receives statistics from som e countries only for D ivisions V IIg-k  com bined and not for each Division  
separately. T h e figures up to 1982 and 1987 onwards are provided b y  m em bers o f  the W orking Group; from 1983-1986 , 
they are figures subm itted to the EC by m em ber states.
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Table 3.9A2 Celtic Sea plaice (Divisions V llf and g).

Y ear R ecruitm ent 
A g e  1 

thousands

SSB

tonnes

L andings

tonnes

M ean F  
A g e s 3 -6

1977 3633 1170 7 57 0 .6 3 2
1978 5091 1 0 1 0 875 0 .6 7 3
1979 8 2 6 4 1323 863 0 . 6 6 6

1980 5709 1789 1373 0.541
1981 2 0 8 0 1793 1377 0 .4 8 8
1982 3 6 8 0 2055 1303 0 .6 3 0
1983 9161 1942 1146 0.551
1984 1 0 2 1 2 2 2 9 9 1 2 1 0 0 . 6 6 6

1985 7 9 4 6 2 6 3 6 1752 0 .5 0 0
1986 8 2 3 0 2 8 1 0 1691 0 .5 2 7
1987 12086 3238 1901 0 .6 6 0
1988 7 2 9 2 3 7 9 2 2 1 1 6 0.641
1989 3065 3135 2151 0 .6 6 4
1990 2 1 9 8 3 3 4 7 2 0 8 2 0 .7 7 7
1991 4 8 8 5 2751 1501 0 .5 9 8
1992 4 5 3 4 2 3 9 8 1188 0 .5 2 3
1993 2943 2025 1114 0 .4 6 2
1994 4 0 4 5 1928 1070 0 .5 2 7
1995 5 3 7 0 1944 1028 0 .6 6 0
1996 3 9 4 6 1817 952 0 .5 4 4
1997 3578 1810 1217 0 .7 0 6
1998 3 0 6 2 1728 1067 0 .635
1999 3335 1479 968 0 . 6 8 6

2 0 0 0 3883 1405 739 0 .5 0 5
2 0 0 1 3 6 1 4 1465 0 .6 1 0

A verage 5 2 7 4 2 1 2 4 1 310 0 .6 0 3
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3.9.5 Sole in Divisions V llf and g (Celtic Sea)

S ta te  o f  stock /exp lo ita tion : T h e stock is  outside safe 
b io log ica l lim its. F ishing m ortality h as increased since  
the late 1970s, exceed ing Fpa sin ce  the early 1980s, and 
som etim es has even  exceed ed  F iiia. S SB  has declined  
steadily  since the early 1970s. S SB  fe ll below  B pa in 1995  
and has rem ained lo w  since then. Recruitment has

fluctuated with som e peaks: the 1970, 1989 and 1998  
year classes are the strongest.

M a n a g em en t ob jectives: There are no explicit
m anagem ent objectives for this stock.

P r e c a u tio n a r y  A p p r o a c h  r e fer en ce  p o in ts  (estab lish ed  in  1998)
IC E S  co n s id e rs  th at: IC E S  p ro p o ses  that:

Bum is  n ot defined B pa b e  se t  at 2  2 0 0 1. There is  n o  ev id en ce o f  reduced  
recruitm ent at th e lo w est b iom ass observed and B pa can 
therefore b e  set equal to the low est observed S SB .

Fita is  0 .5 2 , the fish in g  m ortality estim ated  to  lead  to 
potential stock collapse.

Fpa be set at 0 .37 . T his F  is  considered to h a v e  a high  
probability o f  avo id in g  Fum and  m aintaining S SB  ab ove  
B pa in  10 years, taking into account the uncertainty o f  
assessm ents.

T e c h n ic a l b asis:
B iim:N ot defined B pa ! Bioss
Fita^FhMs Fpa: Fum X 0 .72; implies a less than 5%  probability that 

(SSBmt< Bpa)

A d v ice  on  m an agem en t: IC E S  reco m m en d s th a t th e  
fish in g  m orta lity  sh o u ld  b e  red u ced  to  b elow  Fpa, 
co rresp o n d in g  to  lan d in gs o f  le ss  th a n  1  0 0 0 1 in  2 0 0 2 . 
T h is  co rresp o n d s to  a red u ctio n  o f  35%  fr o m  status 
quo  F , an d  w ill p rom ote  a n  in crea se  in  S SB  ab ove B pa 
in  th e  sh ort-term .

C o m p a riso n  w ith  p rev io u s  a ssessm e n t an d  advice:

expected  to  increase in the short-term. H owever, 
outstanding year c lasses have only been produced at long  
intervals and the stock increase is  therefore lik e ly  to  be 
temporary. T he 1998 year class contributes 36%  to the  
landings in 2002 . This year class w ill not be fu lly  mature 
until 2003 , and the h igh  exploitation before 2003  w ill 
reduce the potential for this year class to contribute to the 
S SB .

R esu lts are very c lo se  to  th ose o f  the previous 
assessm ent.

R e le v a n t factors to  b e  co n sid ered  in  m an agem en t: T he
assessm ent indicates a large 1998 year class, and SSB  is
C a tch  forecast fo r  2002:
Basis: T A C  constraint; L andings(2001) =  1.02; FÇ2001) =  0 .43; S S B (2 0 0 2 ) =  2.40,

S o le  is  taken m ain ly  in a directed beam-trawl fishery with  
plaice as a  by-catch, and to a lesser extent in otter trawl 
fisheries. M anagem ent should take account o f  the m ix  o f  
C eltic S ea  so le  and plaice.

F (2002) B asis Landings
(2 0 0 2 )

SSB  (2003)

0 .34 0 . 6  F98.00 0 .9 4 2.71
0 .37 0 .65  F98-00 =  Fpa 1 . 0 0 2.64
0 4 0 ■ ; ■ . ; L O T  ' : ■ . 2 .5 7  '
0.46; : : 0 + 8  F&ít.® ■ . Î+Î9 . 2 ,44:; -

■0.57 ■ ■ i ï i ï W - : . L 4 1 =  ' ■ 2 .1 9
W eigh ts in ‘0 0 0 1.
Shaded scenarios considered inconsistent with the precautionary approach.

M e d iu m - a n d  lo n g -ter m  p rojection s: A ssum ing status 
quo F  in 2001, results o f  the m edium -term  analysis 
indicate that the probability o f  SSB  falling b elow  B pa 
after 5 -1 0  years is  less than 5%  w hen fish in g  m ortality  
is  reduced b elow  F pa from  2 0 0 2  onwards. A ssum ing the 
current selection  pattern, F max is 0 .46*  F^.

E la b o r a tio n  an d  sp ecia l com m en t: T he fish eries for 
so le  in  the C eltic  S ea  and Bristol C hannel in vo lve  
v esse ls  from  B elgium , taking 2 /3 , the U K  1/4, and 
F rance and Ireland taking m in im al am ounts o f  the total 
land in gs. T h e so le  fishery is concentrated  on the north 
Cornish coast o f f  T revose H ead and around L ands End.
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S o le  are taken m ain ly  in  a beam  trawl fish ery  that 
started in the early 1 9 60s and, to a lesser extent, in the 
longer estab lish ed  otter-trawl fisheries. In the 1970s, 
the fish ery  w as m ain ly  carried out b y  B elg ian  beam  
trawlers and B elg ian  and U K  otter trawlers. T he u se o f  
beam  traw ls (to target so le  and  p laice) increased  during  
the m id  1970s, and th e B elg ian  otter trawlers h ave n ow  
been a lm ost entirely replaced  by beam  trawlers. E ffort 
in th e B e lg iu m  beam -traw l flee t increased  in  the late  
1 9 80s as v esse ls  norm ally operating in the North Sea  
w ere attracted to  the w est by im proved fish in g  
opportunities. B eam  -trawling b y  U K  v esse ls  increased  
substantially  from  1986 , reaching a  p eak  in 1990  and 
decreased  thereafter. In the C eltic  Sea, the beam  and 
otter trawl flee ts  a lso  take p la ice, rays, brill, turbot and  
anglerfish.

T he m ain spaw ning areas for so le  in the C eltic  S ea  are 
in w aters 4 0 -7 5  m  deep, o ff  T revose H ead, and  
spaw ning usually  takes p lace b etw een  February and  
April. Ju ven ile so le  are found  in  relatively  high  
abundance in  depths up to 4 0  m , and adult so le  (fish

aged  3 p lus) are generally  fou n d  in deeper water. 
Spaw ning and nursery grounds are w ell defined.

T he results o f  recen t tagging experim ents suggest that 
there is on ly  lim ited  m ovem en t o f  so le  betw een the  
B ristol C hannel and adjacent areas.

A ge-based  analytical assessm ent using catch-per-unit 
effort data from  tw o com m ercial fleets and one survey.

S o u r ce  o f  in form ation : Report o f  the W orking Group 
on the A ssessm en t o f  Southern S h e lf Dem ersal Stocks, 
Septem ber 2001 (ICES C M  2002/A C FM :05).

Y ie ld  a n d  sp a w n in g  b io m a ss  p er  R ecru it  
F -r e fe r e n c e  p oin ts:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Fish  M ort Y ie ld /R  S S B /R  
A ges 4 -8_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

A verage Current 0 .5 4 7 0 .2 0 9 0 .3 6 7
Fmax 0 .2 6 6 0 .223 0 .8 9 9
Fo.i 0 .1 2 9 0 .203 1.800
F'mcti 0 .341 0 . 2 2 1 0 .673

C a tch  d a ta  (T ab les 3 .9 .5 .1-2):
Year ICES

ad vice
Predicted catch 

cöffcsf* to  ice
A greed

T A C
A c m .

. Landings
1987 Status quo F; TAC 1 .6 1 .6 1 . 2 2

1988 F =  F(pre-8 6 ); TAC 0.9 1 .1 1.15
1989 F  a tF (8 1 -8 5 );  TAC 1 .0 1 . 0 0.99
1990 N o  increase in F 1 . 2 1 .2 1.19
1991 N o  increase in F 1 .1 1 .2 1 .1 1

1992 N o  long-term  gains in increasing F 1 .1 1 .2 0 .98
1993 N o  long-term  gains in increasing F - 1 .1 0 .93
1994 N o  long-term  gains in increasing F - 1 .1 1 .0 1

1995 N o  increase in F 1 .0 1 .1 1.16
1996 2 0 % reduction in F 0 . 8 1 . 0 1 . 0 0

1997 20%  reduction in F 0 . 8 0 .9 0.93
1998 20%  reduction in F 0.7 0.85 0 . 8 8

1999 R educe F  b elow  Fpa 0.81 0.96 1 .0 1

2 0 0 0 R educe F  below  Fpa < 1.16 1.16 1.09
2 0 0 1 R educe F  below  F pa < 0 .8 1 1 . 0 2

2 0 0 2 R edu ce F  below  Fpa < 1 . 0 0

W eigh ts in ‘0 0 0 1.
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Sole in Divisions Vllf and g (Celtic Sea)
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Table 3.9.5.1 Celtic Sea SOLE. Divisions Vllf 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 i W \
s o

B e lg iu m 1,092 7 0 4 725 66 0 689 839 5 1 6 512 612 728 610 562 568 669 6 9 4
France 92 72 89 97 1 0 0 80 136 103 8 6 89 97 79 72 61 7 4
Ireland 1 2 9 15 32 41 n/a 4 28 4 7 45 23 3 6 37 50 n/a
U K (E. &  W .) 4 0 4 4 3 7 317 203 359 395 325 285 2 6 4 2 9 4 265 251 198 231 243
O thers - - - - - 1 0 - - - - - - - - -
Total 1 ,6 0 0  1 ,2 2 2  1 ,146 99 2 1,189 1,324 981 928 1,009 1 ,156 995 928 875 1 ,0 1 1 1 , 0 1 1

U nallocated - - - - - -2 1 7 - - - 1 - -1 - 1 8 0
Total used  in 
assessm ent 1 ,6 0 0  1 ,2 2 2  1 ,146 992 1,189 1,107 981 9 2 8 1,009 1,157 995 927 875 1 , 0 1 2 1,091
’Prelim inary.

T a b le  3 .9 .S .2  S o le  in  D iv is io n s  V l l f  and g (C eltic Sea).

Y ear Recruitm ent 
A g e  1 

thousands

SSB

tonnes

L andings

tonnes

M ean F  
A g e s 4 -8

1971 8901 5 8 8 4 1861 0 .4 3 8
1972 4 1 7 7 4 7 7 6 1278 0 .3 2 2
1973 3336 4 2 0 3 1391 0 .271
1974 3425 4 5 5 6 1105 0 .2 7 7
1975 2845 4 0 8 8 919 0 .2 3 2
1 976 5 0 7 4 3651 1350 0 .4 2 9
1977 4581 3671 961 0 .2 7 3
1978 5 4 3 0 3 3 1 8 780 0 .2 0 8
1979 3 5 3 2 3 3 4 0 954 0 .2 7 9
1980 5105 3 7 9 6 1314 0 .3 0 8
1981 4 8 3 0 3 2 7 0 1 2 1 2 0 .3 6 8
1982 4 8 5 9 3483 1128 0 .3 6 9
1983 6755 3 2 6 2 1373 0 .4 7 9
1984 4 6 7 9 3 5 1 6 1266 0.411
1985 5648 3183 1328 0 .435
1986 3143 3 2 3 6 1600 0 .535
1987 5 7 4 2 2 4 7 9 1 2 2 2 0 .573
1988 4 5 0 5 2 6 2 5 1146 0 .5 6 9
1989 3748 2 035 9 9 2 0 .5 3 2
1 990 8633 2 3 3 7 1189 0 .6 5 3
1991 4 2 0 4 2 0 6 8 1107 0 .471
1 992 4 4 6 5 2 4 1 3 981 0 .3 8 8
1993 4 4 5 8 2 4 8 6 928 0 .4 4 0
1 994 3392 2 2 5 6 1009 0 .4 9 8
1995 3114 2 1 8 3 1157 0 .6 1 7
1 996 3672 2 1 2 2 995 0 .5 4 5
1997 5151 1858 927 0 .6 4 4
1998 5271 1586 875 0 .6 6 9
1999 8787 1659 1 0 1 2 0 .6 3 0
2 0 0 0 5 6 6 8 1605 1091 0 .4 2 4
2 0 0 1 4551 2 0 0 1 0 .4 2 6

A verage 4 8 9 3 2 9 9 8 1148 0 .4 4 2
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3.9.6 Plaice in Division Vile (Western Channel)

S ta te  o f  stock /exp lo ita tion : T h e stock is  outside safe  
bio log ica l lim its. SSB  peaked in 1 9 8 8 -1 9 9 0 , fo llow ing a 
series o f  good  year c lasses in the m id -1980s, but has 
declined  rapidly to  w e ll b elow  Bpa until 1995 and has 
rem ained lo w  since then. F ishing m ortality increased in 
the 1980s and has fluctuated w ell above F pa in  the 1990s.

In recent years recruitment has been m ostly  below  
average.

M a n a g em en t ob jectives; There are no explicit 
m anagem ent objectives for this stock.

P re ca u tio n a r y  A p p ro a ch  re fe r e n c e  p o in ts  (e s ta b lish ed  in  1998):
IC E S  c o n s id e rs  th at: IC E S  p ro p o ses th at:

Bip,, is 1 3 0 0 1, the lo w est observed  sp aw nin g stock  
biom ass.

Bpa be se t  a t 2  5 0 0 1. T his is  th e p reviously  proposed  
M BA L.
B iom ass ab ove this affords a  h igh  probability o f  
m aintaining S SB  ab ove B lim, taking into accoun t the 
uncertainty in assessm ents.

Fiim not defined Fpa b e set at 0 .4 5 . T his F  is  considered  to h ave a high  
probability o f  m aintaining SSB  ab ove B pa in the m edium  
term, taking into  accoun t the uncertainty in assessm ents.

T ech n ica l b asis:
Biim—B|oss Bpa =  M B A L
F lim= N ot defined F pa — low  probability that (S S B mt<  B pa)

A d v ice  on  m an agem en t: IC E S  re co m m en d s  th a t  
fish in g  m orta lity  sh ou ld  b e  red u ced  to  b elow  Fpa> 
corresp on d in g  to  ca tch es o f  le ss  th a n  8 9 0 1 in  2002 . 
T h is  rep resen ts  a  red u ctio n  in  F  o f  a ro u n d  25%  an d  
w ill a llo w  S SB  to  rea ch  Bp* in  th ree  yea rs  w ith  50%  
p rob ab ility .

C om p arison  w ith  prev iou s a ssessm e n t an d  advice:
T h e current assessm ent estim ates are very sim ilar to  those  
obtained last year.

R e le v a n t factors to  b e  co n sid ered  in  m an agem en t: A
reduction in F  o f  at least 70% , corresponding to  a catch o f  
le ss  than 4 0 0 t, w ould  b e  required to  prom ote SSB  above  
Bpa in the short-term. I f  the advice for so le  is  fo llow ed , it 
w ill im ply an approxim ate 40%  reduction in  F  for plaice.

The T A C  for p la ice  in  the Channel is  set for D iv isions  
V IId,e com bined, so  the results from  this assessm ent need  
to  b e considered  along with those for the m uch larger 
D ivision  V n d  stock. G iven  that the D ivision  V lld  
com ponent dom inates the TAC, a catch control does not 
guarantee that fish ing m ortality in D ivision  V i le  is  
constrained. T o  ach ieve a  decrease in fish ing mortality, a 
direct reduction in fish ing effort in D ivision  V ile , or a  
separate catch control, is  necessary.

P la ice are taken in a m ix ed  dem ersal species otter trawl 
fishery, and as a  by-catch in the so le  beam  trawl fishery. 
M anagem ent m easures should therefore b e considered in 
conjunction w ith those for D ivision  V i le  sole. There is  
anecdotal ev id en ce o f  strategic mis-reporting o f  landings.

C a tch  forecast for 2002:
Basis: F (2001) -  F (9 8 -0 0 )  =  0 .61; L andings (2001) =  1.09; S S B (2002) =  1.77.

F (2002) B asis Landings
(2 0 0 2 )

S SB (2003)

0.18 0 .3 * F SO 0.40 2 .50
0.25 F  man 0.53 2.38
0.37 0 .6*F sq 0.75 2.17
0.43 0 .7*F sq 0.85 2.08
0.45 Fpa 0.89 2 .04

W - : $ $ 5 - 1 .9 9
. &61 = l , 0 *FSi! : t . n i  M .

W eigh ts in ' 0 0 0 1.
Shaded scenarios considered inconsistent w ith the precautionary approach.
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M ed iu m - a n d  lo n g -ter m  p rojection s: A ssum ing the  
current selection pattern, is  41%  o f  F sq.

E lab ora tion  a n d  sp ec ia l com m ent* The fisheries taking 
p la ice  in the W estern Channel m ain ly  in v o lv e  v esse ls  
from  the bordering countries: T he total landings are split 
am ong U K  v esse ls  (75% ), France (22% ) and B elg iu m  
(the rem aining 3% ). L andings o f  p la ice  in  th e W estern  
Channel w ere lo w  and stable betw een 1950 and the m id- 
1970s, and increased  rapidly during 1976  to  1988  as  
beam -traw ls began to  replace otter-trawls, although  
p la ice  are taken m ain ly  a s  a  by-catch in beam -traw ling  
directed at so le  and anglerfish. Reported landings have  
been d eclin ing throughout the 1990s. T he m ain  fishery  
is  south and w est o f  Start Point. A lthough p la ice  are 
taken throughout the year, the larger landings are m ade  
during February, M arch, October and N ovem ber.

M ost p la ice  tagged w h ilst spaw ning during D ecem ber to  
M arch around Start Point in the western Channel 
m igrated in to  the eastern C hannel and the North S ea  
after spaw ning, w h ilst few  p la ic e  tagged  there during

A pril and M ay w ere recaptured ou tside the Channel. 
T his su ggests there is  both a resident stock and one, 
w hich  m igrates to the North Sea  after spaw ning in the  
Channel.

A nalytical age-based assessm ent based on landings, 
survey, and com m ercial C PU E data. M is-reporting o f  
landings is know n to  occur.

S o u rce  o f  in form ation : Report o f  the W orking Group on 
the A ssessm en t o f  Southern S h e lf D em ersal Stocks, 
Septem ber 2001 ( I Œ S  CM  2002/ACFM .-05).

Y ie ld  a n d  sp a w n in g  b io m a ss  p e r  R ecru it  
F -r e fe r e n c e  p oin ts:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

F ish  M ort 
A g es 3 -7

Y ield /R S S B /R

A verage Current 0 .609 0 .265 0 .418
Fmax 0 .2 4 7 0 .2 8 6 1 .106
Fo.i 0 .115 0 .2 6 0 2 .119

0 .5 6 9 0 .2 6 7 0 .4 5 0

C atch  d ata  (T ab les 3 .9 .6 .1-2):
Year m s  :

A d vice
Predicted  

catch con vsp  
to  advice

A greed ' 
TAC*

(.«ficta!
Landtags

-:--A Ç F M  . 
Latidiiigs

1987 Precautionary TA C 6 . 8 8.3 1.92 1.96
1988 Precautionary TA C 6.9 9 .9 6 2 .33 2 .4 6
1989 N o  increase in effort; T A C 11.7 11.7 2 ,25 2 .3 6
1990 N o  increase in F; T A C 10.7 10.7 1.99 2 .59
1991 50% reduction in F  in V ile 8 . 8 10.7 1.65 1.85
1992 Sq. F  g iv es over m ean SSB 2 .0 2 9 .6 1.56 1.62
1993 N o t outside safe b iological lim its - 8.5 1.44 1.42
1994 W ithin safe b io log ica l lim its - 9.1 1.29 1.16
1995 N o  increase in F 1.42 8 . 0 1.16 1.03
1996 60%  reduction in F 0 .6 2 7.5 1.14 1.04
1997 60%  reduction in F 0 .5 1 2 7 .09 1.37 1.32
1998 60%  reduction in F 0 .5 2 5.7 1.24 1.13
1999 R edu ce F  b elow  Fpa l . l 2 7 .4 1.16 1.16
2 0 0 0 R edu ce F  below  Fpa < 1.082 6.5 1 . 1 0 1.09
2 0 0 1 R edu ce F  below  Fpa < 0 .9 3 6 . 0

2 0 0 2 R edu ce F  below  Fpa < 0 .8 9
'T A C s for D iv ision s VIId,e. 2For D ivision  V i le  only. W eights in ‘0 0 0 1.
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Plaice in Division Vile (Western Channel)
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Table 3.9.6.1 Western Channel Plaice. Nominal landings (t) in Division Vile, as used by Working Group.

Year B elg ium Denm ark France U K  (Engl. 
&  W ales)

Others Total
reported

U nallocated2 Total

1976 5 t 323 312 - 640 - 640
1977 3 i 336 363 - 702 - 702
1978 3 i 314 467 - 78 - 784
1979 2 _i 458 515 - 975 2 977
1980 23 j 325 609 9 966 113 1,079
1981 27 - 537 953 - 1,517 -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 i 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 - 4482 1,708 2 2,247 111 2,358
1990 82 2 N /A 3 1,885 18 1,987 606 2,593
1991 57 - 2512 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 1 1,368 -45 1,323
1998 22 - 3272 892 1 1,242 -111 1,131
1999 12 - 2042 947 - 1,163 -22 1,141
2000 4 - 1702 926 + 1,100 -6 1,094
Included in D iv ision  V lld . 

E stim a ted  by the W orking Group. 
3D i v isions V IId,e =  4 ,7 3 9 1.
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Table 3.9.6.2 Plaice in Division Vile (Western Channel).

Y ear R ecruitm ent 
A g e  1 

thousands

SSB

tonnes

L andings

tonnes

M ean F  
A g es 3-7

1976 3 7 6 4 1321 640 0 .4 3 6
1977 2 0 0 1 1410 702 0 .4 3 0
1978 3101 1524 7 8 4 0 .4 0 6
1979 6963 1640 977 0 .5 3 5
1980 6 4 1 8 1973 1079 0 .5 5 0
1981 2629 2 6 3 0 1501 0 .4 8 6
1982 5 9 0 9 2 6 6 0 1688 0 .555
1983 5415 2 6 8 4 1495 0 .5 9 6
1984 6 8 3 9 2 5 8 4 1547 0 .5 3 2
1985 6 6 4 2 2775 1441 0 .5 4 0
1986 13525 2 9 1 0 1810 0 .5 2 7
1987 11929 2 7 4 8 1958 0 .6 2 7
1988 8 5 0 2 3803 2 4 5 8 0 .4 4 5
1989 3405 4 1 5 7 2 3 5 8 0 .6 0 2
1 990 3813 4061 2593 0 .6 5 6
1991 4 1 4 5 3281 1848 0 .5 8 0
1992 4 6 0 4 2 7 2 8 1624 0 .6 4 8
1993 2 0 6 8 2281 1417 0 .6 9 2
1994 1955 1839 1156 0 .6 1 2
1995 6 2 8 0 1624 1031 0 .6 6 4
1996 4 5 7 7 1582 1044 0 . 6 6 6

1997 5857 1727 1323 0 .5 7 8
1998 3 4 3 2 1723 1131 0 .6 1 6
1999 3 7 0 4 1683 1141 0 .6 3 5
2 0 0 0 4 3 6 7 1846 1094 0 .5 7 6
2 0 0 1 4 7 2 0 1766 0 .6 1 0

A verage 5 2 5 2 2345 1434 0 .5 6 9
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3.9.7 Sole in Division Vile (Western Channel)

S ta te  o f  stock /exp lo ita tion : T h e  stock is  outside safe 
b io log ica l lim its. S SB  h as declined  since 1980 and has 
been estim ated to be at its h istoric low est lev e l in 2 0 0 1 , 
w e ll b e low  Bpa. A lthough fishing mortality in the 1990s  
has been low er than in the 1980s, it is still estim ated to  be  
w ell above Fpa and even above S in ce 1990 all year 
cla sses h ave been b elow  average.

M a n a g em en t ob jectives: There are n o  explicit
m anagem ent objectives for this stock.

P reca u tio n a ry  A p p ro a ch  referen ce  p o in ts  (ch an ged  in  
2001): T h e a g e  range used  in this year’s assessm en t h as  
been  exten ded  from  1 0  to  1 2  years old, because  
historically the o ld  a ge  groups h ave been a significant 
part o f  the stock. T his has resulted  in a general 
dow nw ard  revision  o f  fish in g  m ortality and upw ard  
rev ision  o f  S S B . Therefore, the P A  reference poin ts  
n eed ed  to b e  re-evaluated.

P r e c a u tio n a r y  A p p ro a ch  re fe r e n c e  p o in ts  (e sta b lish ed  in  1998):
IC E S  co n s id e r s  that: IC E S  p ro p o ses  th at:

B lim is  2  0 0 0  t, the lo w est observed spaw ning stock  
biom ass.

Bpa b e  set at 2  8 0 0 1.

Fum is 0 .28 , the fish in g  m ortality estim ated  to lead  to  
potential stock  co llapse.

F pa be set at 0 .2 .

T ech n ica l b asis:
Blim— Bioss B pa: h istorica l developm ent: B iom ass b elow  th is h as  

increased  risk  o f  reduced recruitment.
F]im =  Fjoss F Da:Flim X 0 .7 2

A d v ice  o n  m an agem en t: IC E S  reco m m en d s th at F  
sh o u ld  b e  red u ced  to  b elo w  F pa, corresp on d in g  to  
ca tch es  o f  less th a n  4 5 0 1 in  2002.

C o m p a riso n  w ith  p rev iou s a ssessm en t an d  ad vice: For
m ost recent years th e assessm en t is  sim ilar to  la st year’s 
assessm ent. In general, the trends in b iom ass and fish ing  
m ortality are sim ilar to the previous assessm ent.

R e le v a n t factors to  b e  con sid ered  in  m an agem en t:
Fisheries for so le  a lso  take p laice as a by-catch. This  
n eed s to be taken into account in managem ent.

T he advice represents a  reduction in F  o f  around 40%  and  
w ill a llow  SSB  to  rebuild above in 2004. In order to  
increase SSB  above B pa in 2 0 0 3  a reduction in F  o f  m ore  
than 95%  w ou ld  be required. T his corresponds to  catches 
o f  le ss  than 4 0 1.

C a tch  fo reca st in  2002:
Basis: F (2001) =  F (9 8 -0 0 )  =  0 .32; L andings(2001) =  0.66; SSBÇ2002) -  2 .10.

F (2002)
onwards

Basis Landings
(2 0 0 2 )

SSB  (2003)

0 . 0 2 0.05*F98,oo 0 .0 4 2 .8 0
0.13 Fo.i 0.31 2.55
0 .19 0 .6 * Fçg^o 0.43 2.43
0 . 2 0 Fpa 0.45 2.41

■ . 6 2 2  . . 6 7 * Ï W > .  - - - • • 6 5 0  • • - - 2 3 1 -  --
Ö.25 . ■ 2 .3 1
629 a $ * i w 6 6 3 2,25

' 0,32. • . 0 .6 9 : :< -■ ;] 2 .1 9
W eigh ts in ‘0 0 0 1

Shaded scenarios considered  inconsistent with the precautionary approach.

M ed iu m - a n d  lo n g -ter m  p rojection s: F mai is  poorly  
determ ined (y ield  per recruit curve flat-topped).

E la b o ra tio n  an d  sp ecia l com m en t: In recent years, U K  
v esse ls  have accounted  for around 60%  o f  the total 
land ings, with France taking approxim ately a third and

B elg ian  vesse ls  the rem ainder. U K  landings w ere lo w  
and stab le betw een 1950 and the m id -1970s, but 
increased rapidly after 1978 d ue to  the replacem ent o f  
otter trawlers by beam  trawlers. T h e principal gears 
u sed  are otter-trawls and beam -traw ls, and so le  tends to  
be the target sp ecies o f  an offsh ore beam -traw l fleet,
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w hich  is  concentrated o f f  the south Cornish coast, and 
a iso  takes p la ice  and anglerfish and at tim es cuttlefish.

In the W estern Channel the peak spaw ning p eriod  o f  
so le  is  A pril and M ay. T h e m ain spaw ning areas are to 
the w est o f  the Is le  o f  W igh t and in th e v ic in ity  o f  Hurd 
D eep . T h e nurseries are in estuaries, tidal in lets and  
shallow , sandy bays. A du lt so le  in  the W estern  C hannel 
m ay recruit from  loca l nurseries and from  th ose in the  
Eastern Channel, but there is  no ev id en ce  o f  subsequent 
em igration from  the W estern Channel. C ou p led  w ith  the  
lo ca lised  spaw ning areas in the w estern C hannel, this 
su ggests that adult so le  are largely iso la ted  from  those  
fou n d  in northern B iscay, th e eastern C eltic  Sea, and the  
E a s to n  Channel.

A nalytical assessm ent based on landings, survey, and  
com m ercial C PU E data. There is  anecdotal ev id en ce o f  
strategic m is-reporting o f  landings from this stock, which

C a tch  d a ta  (T ab les 3 .9 .7 .1-2):
Y ear JCES

A dvice
P re ifitto l catch 

corresp. io  advice
A greed
T A C

O fficial
Lantim gs

.. ' Â C FM  
L andings

1987 N o  increase in F 1.15 1.15 1 .1 1 1.16
1988 N o  decrease in SSB; TA C 1.3 1.3 0 .95 1.35
1989 N o  decrease in SSB ; TAC 1 . 0 1 .0 0 . 8 1.16
1990 S SB  = 3 ,0 0 0 1; T A C 0.9 0 .9 0.75 1.08
1991 TA C 0 .5 4 0 . 8 0.84 0.73
1992 70%  o f  F(90) 0 .77 0 . 8 0 .7 7 0 .77
1993 35% reduction in F 0.7 0 .9 0.79 0 .76
1994 N o  increase in F 1 . 0 1 . 0 0 .8 4 0 . 6 8

1995 N o  increase in F 0 . 8 6 0 .95 0 . 8 8 0 .76
1996 f S6 <  f m 0 . 6 8 0 .70 0 .74 0.65
1997 N o  increase in F 0.69 0 .75 0 . 8 6 0.75
1998 N o  increase in F 0.67 0 .67 0 .77 0.65
1999 R educe F  below  Fpa 0.67 0 .70 0 . 6 6 0 . 6 6

2 0 0 0 R educe F  below  Fpa < 0 .6 4 0 .64 0 .65 0 .65
2 0 0 1 R educe F  b elow  Fpa < 0 .58 0 .60
2 0 0 2 R educe F  below  Fpa <0.45

W eights in ‘0 0 0 1.

m ay com prom ise the assessm ent. B io lo g ica l sam pling  
data are good. V ariations in effort and flee t catchability  
m ay occur as v esse ls  m o v e  in and out o f  the fishery  
dependent on prevailing catch rates o f  sole.

S ou rce  o f  in form ation : Report o f  the W orking Group on  
the A ssessm en t o f  Southern S h e lf Dem ersal Stocks, 
Septem ber 2001 (ICES C M  2002/A C F M :05).

Y ie ld  an d  sp a w n in g  b io m a ss p e r  R ecru it  
F -r e fe r e n c e  p o in ts:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Fish  M ort 
A g e s 3 -7

Y ie ld /R S S B /R

A verage Current 0 .3 1 8 0 .2 0 9 0 .6 5 4
Emax 0 .3 8 2 0 .2 0 9 0 .5 4 4
Fo.l 0 .1 3 3 0 .1 8 4 1.426
Fmed 0 .2 7 3 0 .2 0 7 0.761
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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 B elg ium France U K  (Engl. 
&  W ales)

Other Total
Reported

U n allocated 2 Total

1972 6 2 3 0 1 2 0 1 - 437 - 437
1973 2 2 6 3 1 194 - 459 - 459
1974 6 237 181 - 424 3 427
1975 3 271 217 - 491 - 491
1976 4 352 26 0 - - 616 - 616
1977 3 331 271 - 606 - 606
1978 4 384 453 2 0 861 - 861
1979 1 515 665 - 1,181 - 1,181
1980 45 4 47 764 13 1,269 - 1,269
1981 16 4 15 788 1 1 ,2 2 0 -5 1,215
1982 98 321 1,028 - 1,447 - 1 1,446
1983 4 7 405 1,043 3 1,498 - 1,498
1984 4 8 421 901 - 1,370 - 1,370
1985 58 130 911 - 1,099 310 1,409
1986 6 2 467 840 127 1,496 -128 1,368
1987 4 8 4 3 2 632 - 1 , 1 1 2 47 1,159
1988 67 98 784 - 949 401 1,350
1989 69 1 1 2 3 610 6 797 364 1,161
1990 41 813 632 - 754 328 1,082
1991 35 3253 477 - 837 -106 731
1992 41 26 7 3 457 9 774 -5 769
1993 59 23 6 3 480 18 793 -30 763
1994 33 2573 548 - 838 -158 680
1995 2 1 294 565 - 880 -123 757
1996 8 297 437 - 742 -95 647
1997 13 348 4 9 6 1 858 -1 0 4 754
1998 40 343 389 - 772 -127 645
19993 13 2 54 396 - 663 1 664
2 0 0 0 3 4 237 413 - 654 -4 650

Estim ated from D ivision  V IId,e total by the W orking Group. 
E stim a ted  by the W orking Group.
3Provisional.
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Table 3.9.7.2 Sole in Division Vile (Western Channel).

Y ear R ecruitm ent 
A g e  1 

thousands

SSB

tonnes

L andings

tonnes

M ean F  
A g es 3-7

1969 1476 2 4 2 6 353 0 .1 5 7
1970 4 1 8 6 2 6 3 8 391 0 .1 6 3
1971 2821 2 3 7 5 4 3 2 0 .1 9 5
1972 2 4 7 9 2 3 7 7 437 0 .1 3 9
1973 3411 2753 459 0 .1 7 9
1974 3247 2 8 6 6 4 2 7 0.161
1975 3039 3 6 2 7 491 0.145
1976 7293 3 3 6 0 616 0 .1 7 6
1977 5 0 2 2 4041 606 0 .1 6 2
1978 4 5 1 7 4 0 1 9 861 0 .2 0 7
1979 5037 4 7 9 2 1181 0 .253
1980 8641 5 2 2 0 1269 0 .2 2 4
1981 4 8 9 6 4 4 2 5 1215 0.271
1982 3963 4371 1446 0 .3 1 8
1983 6191 4 1 0 4 1498 0.381
1984 6 8 7 6 4 0 4 5 1370 0 .3 6 2
1985 3668 3 5 7 8 1409 0 .4 1 0
1986 5 6 2 8 3565 1368 0 .385
1987 3537 3 4 2 6 1159 0 .3 2 8
1988 3 5 5 4 3 1 9 9 1350 0 .3 8 9
1989 2 6 6 4 2 8 4 0 1161 0 .4 2 7
1990 6 4 4 0 2 5 5 8 1082 0 .3 7 6
1991 3554 2 3 5 3 731 0 .2 7 4
1992 3195 2 3 2 9 769 0 .2 6 5
1993 2063 2323 763 0 .3 3 6
1994' 2575 2 5 2 9 680 0 .2 5 9
1995 3 3 9 2 2 6 4 0 757 0 .3 3 9
1996 2817 2368 647 0 .2 6 8
1997 3 3 4 4 2 1 5 2 754 0 .3 8 0
1998 2 8 2 9 2 1 9 5 645 0.321
1999 3367 2 1 3 0 664 0.331
2 0 0 0 3839 2 0 2 4 650 0 .3 0 2
2 0 0 1 3779 2 0 2 0 0 .3 2 0

A verage 4041 3081 864 0 .2 7 9
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3.9.8 Sole in Divisions V illa,b (Bay of Biscay)

S ta te  o f  stock /exp lo ita tion : T h e  stock is  outside safe 1994 , but has decreased sharply s in ce  then. S in ce  1994
b io log ica l lim its. F ishing m ortality h as been variable, recruitm ent h as a lso  decreased  to the low est on record,
but w ith  an increasing trend since 1984  and in 2 0 0 0  is
70%  above F pa. SSB  has rem ained  re la tively  stable up to  M a n a g em en t ob jectives: There is  n o  explicit

m anagem ent objective for this stock.
P r e c a u tio n a r y  A p p ro a ch  r e fer en ce  p o in ts  (c h a n g ed  in  2 001):
R evised  assessm ent and n ew  maturity o g iv e  resulted in new  estim ates o f  reference points.

IC E S  c o n s id e rs  th at: IC E S  p ro p o ses  th at:
Biim not defined. B pa be set at 13 0 0 0 1. T he probability o f  reduced  

recruitm ent increases w hen S SB  is b elow  13 0 0 0 1.
Fiim = 0 .5 , th e fish ing  m ortality estim ated  to  lead  to 
potential stock  co llap se.

Fpa =  0 .36

T ech n ica l b asis:
Bum = N o t defined. Bpa ~  h istorical d evelop m en t o f  the stock [low est  

ob served  for th e con verged  part o f  the V P A , i.e . the m ost  
recen t years are n ot included]

Fiim : based  on  h istorical respon se o f  th e stock Fpa =  Fiim * 0 .7 2

A d v ice  o n  m an agem en t: In  th e lig h t o f  th e  sh arp  
d ecrea se  in  S SB  a n d  re cru itm en t s in c e  1995 , IC E S  
re co m m en d s a  recovery  p la n  th a t w ill en su re  a sa fe  
a n d  rap id  recovery  o f  S SB  to  a  lev e l in  excess  o f  
13  0 0 0  L I f  a recovery  p lan  is  n o t im p lem en ted , IC E S  
re co m m en d s th a t th e  fish in g  m orta lity  sh o u ld  be  
re d u ce d  to  th e  low est p ossib le  lev e l in  2 0 0 2 .

R eb u ild in g  p lan: R ebuild ing o f  the so le  stock  can be  
obtained  by reducing the fish in g  m ortality, b y  
im proving th e exploitation  pattem , or by a com bination  
o f  th e  two.

Settin g  th e T A C  at a lo w  lev e l m ay  reduce fish in g  
m ortality, but p ast exp erience h as show n that it is  very  
d ifficu lt to control fish in g  m ortality b y  T A C s alone. 
IC E S, therefore, recom m ends that in addition to  a  TA C , 
restrictions in effort o f  fleets exp lo itin g  so le  should  be  
im plem ented. Large c lo sed  areas and season s m ay  
contribute to  stock  recovery, but on ly  i f  accom p anied  by  
m ajor reductions in  effort.

T h e selection  pattem  im proved in  the la te  1 9 80s w hen  
the g ili n e t fish ery  expen ded . M ore than h a lf  o f  the so le  
is  caught b y  g ili  net, and strong regulation  o f  th is  
fish ery  (lim itation  o f  num ber an d  length  o f  n ets) should  
b e im p lem en ted , s ince no or sm all further im provem ent 
o f  se lec tiv ity  o f  th ese nets is  expected . H ow ever, 
im provem ent o f  selection  pattern for the trawl fishery  
w ou ld  contribute to stock recovery  in the m edium -term . 
It h as to  be n oted  that the stock  o f  so le  m a y  b enefit from  
the effort m easures taken for th e rebuilding o f  th e hake  
stock.

A  fish in g  m ortality o f  zero  in 2 0 0 2  w ou ld  a llow  S SB  to  
alm ost reach B pa b y  2 0 0 3 . H ow ever, a rebuilding plan  
cou ld  a ch iev e  th is goal in 4 -5  years. F ish in g  m ortality

less  than 0 .2 4  (Fo8_WJ reduced b y  60% ) in 2 0 0 2 ,2 0 0 3  and  
2 0 0 4  is  exp ected  to rebuild  it by 2 0 0 4  w ith  c lo se  to  50%  
probability (se e  text table b elow ). T he table a lso  sh ow s  
that a w eaker reduction in F  (50% ) w ould require tw o  
years m ore to  rebuild  S SB  ab ove B pa w ith  the sam e 
probability. G iven  the state o f  the stock, and th e risk  o f  
im paired recruitm ent, this is  not in accordance with  
precautionary approach.

M e d iu m -te r m  p ro jectio n s: Presented b elow  from  
2 0 0 2 -2 0 0 6 . T h e stock-recruitm ent relationship is  
assu m ed  to  h a v e  a flat asym ptote for large S SB , (a  
B everton  and H olt S-R ) T h e basis for the sim ulations is: 
F (2001) =  F sq =  Fps.«}) =  0.59,

F (2 0 0 2 ) o n w a rd s =  1 . 0  * F ,q : Catches 2 0 0 2  =  4.2 .

25%
S S B

M edian 75%
2 0 0 2 7.3 7 .9 8.3
2 0 0 3 7 .6 8 . 2 8 . 8

2 0 0 4 7 .4 8 . 0 8 . 6

2005 6 .5 7 .1 7 .7
2 0 0 6 5 .9 6 .4 7 .0

F (2 0 0 2 ) o n w a rd s =  0 .4  * F sa : Catches 2 0 0 2  =  2 .0

25%
S S B

M edian 75%
2 0 0 2 7 .3 7 .9 8.3
2 0 0 3 1 0 . 0 10.7 11 .4
2 0 0 4 1 2 . 0 1 2 . 8 13.7
2005 13.1 14.1 15.1
2 0 0 6 14 .4 15.5 16.7
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C o m p a riso n  w ith  p rev iou s a ssessm en t an d  advice:
T he previous assessm ent w as not considered reliable, 
because som e landings and effort data were m issing . T his 
year’s assessm ent g iv es a perception o f  a m ore rapid 
decline o f  the stock.

R e lev a n t factors to  b e  con sid ered  in  m an agem en t:
Even though the exploitation pattern o f  this stock has 
im proved in the past due to the developm ent o f  the gillnet 
fishery (in th e m id -1980s), fishing mortality is  too  high  to 
allow  a sustainable exploitation o f  this stock.

C a tch  fo reca st for  2002:
Basis: F(2Q01) =  F (9 8 -0 0 ) =  0.59; L andings(2001) =  4 .05; SSB(20Q 2) ~  7.78._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

F (2002) B asis Landings
(2 0 0 2 )

SSB  (2003)

0 0 0 12.75
0 ,09 ®od. 0 .78 U M  / ;  ■
0 .18 ■ *■«,.« , .1.46 . ■ 11 .05  ■ ■

"  = Ù 24  ■ 0 ,4  F, .m ' L 8 9  ■ - ' 10,54-
0 .3 0 0 .5  Ejg.ue ■ ■ 2 3 0 1 0 0 7
0 .3 6  ; . =*0.61 ■.'2,71 ■ 9 .5 9  ; .

■ ' 0 ,4 2  ■ .- 0 ,7 3 ,0 6  •: . ‘9 .1 9  .-
• . .0.47 : 0 : 8  ! W ■ 3 ,4 0 ' • 8 ,7 9 . .: - .

0 .5 9  ■ .1*03% ® . : 4 0 4 ■ - 8 ,OS

F(2002) onwards a  0.5 * F,q : Catches 2002 = 2.4

25%
S S B

M edian 75%
2 0 0 2 7.3 7 .9 8.3
2003 9.5 1 0 . 2 10.9
2 0 0 4 1 1 . 0 1 1 . 8 1 2 . 6

2005 1 1 . 6 12 .4 13 .4
2 0 0 6 1 2 . 2 13 .2 14.3

W eights in ‘0 0 0  L
Shaded scenarios considered inconsistent with the precautionary approach.

A bout 70%  o f  the projected SSB in 2003  is based  on  
recruitm ent o f  yea iclasses the strength o f  w hich  h as not 
been  verified  neither by com m ercia l fish eries nor by  
abundance surveys. T h e calcu lations are d on e assum ing  
that th ese yearclasses h ave  a strength equal to the  
geom etric  m ean o f  past recruitment.

E la b o ra tio n  an d  sp ecia l com m en t: A  succession  o f  
w eak  recruitments in recent years g iv es concern on the  
further developm ent o f  the state o f  this stock i f  fishing  
m ortality rem ains at this h igh  level.

Catches h ave increased continuously until a m axim um  
w as reached in 1994 (7  4 0 0 1). T hey decreased to  6 3 0 0  t 
in 1995 and rem ained for 4  years betw een 6  0 0 0 1 and 
6  3 0 0 t .  T hey decreased again to  5 4 0 0 t  in 1999 and 
5 1 0 0 1 in 2000. S ince 1984, catches o f  so le  b y  French 
sm all-m esh shrimp trawlers decreased markedly. T he  
gill-net and tram m el-net fisheries h ave expanded and  
account for m ore than h a lf  o f  the French landings in the  
last years.

L andings by B elgium  beam  trawlers increased rapidly in 
the late 1980s and, s in ce 1991, h ave been relatively  
constant at 6-9%  o f  the total landings. S in ce 1996, an 
increase in effort o f  this fleet is  associated  with a decrease 
o f  its  C PUE.

A nalytical assessm ent based on landings, available  
discards inform ation, and C PU E data series from 1984  to
2000 . N o  recruitm ent ind ices are available for this stock. 
Data prior to  1984 are not considered reliable. A  maturity 
o g iv e  based on fem ales has been applied instead o f  knife- 
ed ge at a g e  3.

U nallocated  landings m ay account for m ore than 25%  o f  
estim ated landings.

S ou rce  o f  in form ation : Report o f  the W orking Group on  
the A ssessm en t o f  Southern S h e lf D em ersal Stocks, 
Septem ber 2001  (ICES CM  2002/A C FM :05).

Y ie ld  a n d  sp a w n in g  b io m a ss p e r  R ecru it  
F -r e fe r e n c e  p o in ts:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Fish  M ort 
A g e s 2 -6

Y ield /R S S B /R

A verage Current 0 .5 9 4 0 .1 7 4 0 .3 2 6
Emax 0 .1 8 8 0.205 1.042
F ai 0 .095 0.187 1.799
Emed 0.391 0 .1 9 0 0 .5 0 4
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Catch data (Tables 3.9.8.1-2):
Y ear ICES Catch corresp. to  A greed O fficial ACFM D isc. Á C F M

A d vice a d u c e T A C Landings Landings slip. Catch
1987 N ot assessed - 4 .4 4 .4 5.1 0 .2 3 5.3
1988 Precautionary T A C 3.7 4 .0 4 .4 5 .4 0 .3 3 5 .6
1989 N o  increase in effort; T A C 4.5 4 .8 5 .8 1 5.8 0 .4 3 6 . 2

1990 N o  increase in F; T A C 5.1 5 .2 5 .5 1 5.9 0 .3 3 6 . 2

1991 Precautionary T A C 4.7 5.3 4 .7 1 5.6 0 .2 3 5 .8
1992 F =  F(90) 5 .0 5.3 6 .4 1 6 . 6 0 . 1 3 6.7
1993 N o  long-term  gain in increasing F - 5 .7 6.5 6 .4 0 . 1 3 6.5
1994 N o  long-term  gain in  increasing F - 6 . 6 7.1 7 .2 0 .2 3 7 .4
1995 N o  long-term  gain in  increasing F 5 .4 2 6 . 6 5 .9 6 . 2 0 . 1 3 6.3
1996 N o  increase in F 5 .0 6 . 6 4.7 5 .9 0 . 1 3 6 . 0

1997 40%  reduction in F 3.1 5 .4 5 .0 6 . 2 0 .1 6.3
1998 N o  increase in  F 7 .6 6 . 0 4 ,3 4 5 .9 0 .1 6 . 0

1999 R educe F  below  F pa < 5 .0 5 .4 3 .8 4 5 .2 0 . 2 5 .4
2 0 0 0 F  at Fpa < 5 .8 5.8 5 .8 4 5 .0 0 .1 5.1
2 0 0 1 T A C  2001  at m ost T A C  2000 < 5 .8 5.8
2 0 0 2 Establish rebuilding plan or n o  

fishing
.. _ ___ . - - It „ _____

0

3 r u . . 4 TT—, ____'N ot reported for all countries. ‘Landings assum ing current discarding practise. 1 Discards revised  in 1998 . 4 Preliminary.
W eigh ts in  ‘0 0 0 1.

ICES Cooperative Research Report No. 246 503



Sole in Divisions Villa,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). International landings and catches used by Working
Group (in tonnes).

O fficia l L andings U nallocated W G D iscards W G
Year B elg ium France Nether. Spain Total L andings L andings C atches
1979 5* 2 3 7 6 62* 2443 176 2 6 1 9 - -
1980 33* 2 5 4 9 107* 2689 297 2 9 8 6 - -
1981 4* 25 8 1 * 13* 96* 2 6 9 4 2 4 2 2 9 3 6 - -
1982 19* 1618* 52* 57* 1746 2 0 6 7 3813 - -
1983 9* 2 5 9 0 32* 38* 2 6 6 9 9 5 9 3 6 2 8 - -
1984 2 9 6 8 175* 40* 3183 855 4 0 3 8 99 4 1 3 7
1985 25* 3423 169* 3 08* 3925 3 2 6 4251 64 4315
1986 52* 4227 2 13* 75* 4567 2 3 8 4805 27 4 8 3 2
1987 124* 4 0 0 9 145* 1 0 1 * 4 3 7 9 707 5 0 8 6 198 5 2 8 4
1988 135* 4 3 0 8 4443 939 5 3 8 2 2 5 4 5636
1989 311* 5471* 5782 63 5845 3 5 6 6201
1990 301* 5231 5 5 3 2 384 5 9 1 6 303 6219
1991 389* 4315 3 4 7 0 7 862 5569 198 5767
1 9 9 2 4 4 0 * 5 9 1 9 6 3 5 9 191 6 5 5 0 123 6673
1993
1994

4 0 0 *
466*

6083
6 6 2 0

13 6 4 9 6
7103

-7 6
123

6 4 2 0
7 2 2 6

104
184

6 5 2 4
7410

i  J 7T
1995
1996
1997
1998

5 46* 5325 0 *** 5877 328 6205 130 6335

4 6 0 *
4 3 5 *
469*

3843
4 5 2 6

3 8 2 1 * * 4 4

13***
2 3 ***

4 0 * * *

4 3 1 6
4 9 8 4
4 3 3 0

1537
1 2 1 2

1542

5853
6 1 9 6
5 8 7 2

142
117
124

5995  
6313
5996

1 770
1999 504* 3280** 4 1 * * * 3825 1339 5 1 6 4 192 5356
1 7 7 /
2 0 0 0

451* 5303** 5 7 5 4 -7 4 8 5 0 0 6 6 6 5 0 7 2

M ean 4 4 4 6 617 5 0 6 2 158 5 9 7 4

*R eported in VIII.
Prelim inary.

*** Reported as Solea spp (Solea lascaris  and Solea solea) in VIII.
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Table 3.9.8.2 Sole ín Divisions VIIIa,b (Bay of Biscay).

Y ear R ecruitm ent 
A g e 1 

thousands

SSB

tonnes

L andings

tonnes

M ean F  
A g e s 2 -6

1984 36161 16259 4 1 3 7 0 .2 8 2
1985 33 0 9 7 15105 4 3 1 5 0 .3 0 9
1986 3 0 0 8 2 15424 4 8 3 2 0 .333
1987 3 4 7 4 4 15976 5 2 8 4 0 .363
1988 35171 14446 5 6 3 6 0.401
1989 4 1 8 8 2 13722 6201 0 .4 9 0
1990 4 2 2 9 7 13723 6 2 1 9 0 .433
1991 4 1 6 5 7 14578 5 7 6 7 0 .365
1992 2 8 6 2 0 16193 6 6 7 3 0 .5 1 0
1993 2 9 7 2 4 16485 6 5 2 4 0 .4 3 9
1994 2 6 8 1 7 15759 7 4 1 0 0 .5 4 7
1995 3 4 2 4 4 14085 6335 0 .5 0 6
1996 2 7 7 8 9 13293 5995 0 .4 8 0
1997 24405 12837 6 3 1 3 0 .5 6 8
1998 2 2 3 0 4 12479 5 9 9 6 0 .5 3 4
1999 17705 10269 5 3 5 6 0 .6 3 4
2 0 0 0 13997 9 2 7 2 5 0 7 2 0 .6 1 2
2 0 0 1 2 6 0 0 6 7 7 1 9 0 .5 9 0

A verage 3 0 3 7 2 13757 5 7 6 9 0 .4 6 6
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3.9.9 Celtic Sea and Division Vlij herring

S ta te  o f  th e  sto c k /ex p lo ita tio n : T h e stock  status is  M a n a g e m e n t o b jectives: T here are no exp lic it  
unknow n, m an agem en t objectives for th is stock.

P re ca n tio n a r y  A p p r o a c h  r e fe r e n c e  p o in ts  (u n ch a n g e d  s in c e  1999):
IC E S  c o n s id e rs  th at: IC E S  p rop oses th at:

B ]im is  2 6  0 0 0  t B oa b e  set at 4 4  0 0 0 1

Fjin,: n ot d efined F Da: n ot defined

T e c h n ic a l b asis:
B lim: T h e low est stock  observed B Da: L ow  probability o f  lo w  recruitm ent
F lta: not defined F pa: n ot d efined

A d v ic e  o n  m a n a g em en t: IC E S  re co m m en d s th a t  
c a tch es  b e  r e s tr ic te d  to  6  0 0 0 1 fo r  th e  f ir s t  h a lf  o f  
2 0 0 2 , w h ich  is a b o u t 2 /3  o f  cu rr en t la n d in g s  d u r in g  
th e  1st h a lf  y ea r . A d v ice  fo r  th e  sec o n d  h a lf  o f  2 0 0 2  
w ill b e  g iv en  in  J u n e  2 0 0 2 .

R e le v a n t fa c to rs  to  b e  c o n s id e red  in  m a n a g em en t: It 
is  d ifficu lt to  g iv e  appropriate m an agem en t advice for 
2 0 0 2  because o f  th e uncertainty about the current stock  
s ize . A  scien tific  program  aim ed  at co llecting  
additional b io log ica l inform ation  (in clu d in g  the age  
com position  and  distribution o f  the adult stocks 
throughout the C eltic  S ea  and D iv isio n  V llj)  w as  
organ ized  by the lo ca l m an agem en t com m ittee and w as  
carried out by the Irish M arine Institute during the  
period  June to O ctober 2 0 0 1 . T his program m e also  
includ ed  tw o acoustic surveys. Prelim inary inform ation  
from  this program  w as presented  to  ICES in  October
2 0 0 1 .

T h e se  data together w ith n ew  data from  th e 2 0 0 1 /2 0 0 2  
fish ery  w ill be used  by ICES in M ay 2 0 0 2  to  provide  
m an agem en t ad vice for the second  h a lf  o f  2 0 0 2 .

C atches from  th is fish ery  in  recent years h ave been  
taken a lm ost ex c lu siv e ly  by Ireland. T h e  m an agem en t  
o f  th e Irish fishery  is on a season al basis in w h ich  about 
50%  o f  th e national quota is  a llocated  to th e January to 
February period, w h ile  th e rem ainder is  a llocated  to  the  
m id-O ctober to D ecem ber period . A  n ew  m an agem ent  
com m ittee is  currently m on itorin g  th e  catches and i f  
the fish ery  in  the fourth quarter o f  2 0 0 1  is  dom inated  
by catches o f  sm all herring then th e fish ery  w ill be  
c lo sed  im m ediately.

S o u r ce  o f  in form ation : R eport o f  th e Herring  
A ssessm en t W orking G roup for the A rea South o f  
62°N , M arch 2001 (ICES C M  2001 /A C F M :12).
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Catch data (Tables 3.9.9.1—2):
Y ear ICES Predicted catch  

con e'.p , to  a d rice
A greed

TA C
O ftîeial

U u idrngs
D tscatds A C F M  ■ 

C atch 1

1987 Precautionary T A C 18 18 18 4 .2 27.3
1988 T A C 13 18 17 2.4 19 .2
1989 T A C 2 0 2 0 18 3.5 2 2 .7
1 9 9 0 T A C 15 17.5 17 2.5 2 0 . 2

1991 T A C  (T A C  exclud ing discards) 15 (12 .5 ) 2 1 2 1 1.9 2 3 .6
1 9 9 2 T A C 27 2 1 19 2 .1 2 3 .0
1993 Precautionary T A C  (in clu d in g discards) 2 0 -2 4 2 1 2 0 1.9 2 1 . 1

1 9 9 4 Precautionary T A C  (in clu d in g discards) 2 0 -2 4 2 1 19 1.7 19.1
1995 N o  sp ecific  ad vice - 2 1 18 0 .7 19.0
1 9 9 6 T A C 9.8 16.5  - 21 2 2 1 3 .0 2 1 . 8

1997 If required, precautionary T A C < 2 5 2 2 2 0 .7 0 .7 18.8
1998 C atches below  25 < 2 5 2 2 20 .5 0 . 0 20.3
1 999 F  =  0 .4 19 2 1 19.4 0 . 0 18.1
2 0 0 0 F  < 0 .3 2 0 2 1 18.8 0 . 0 17.1
2 0 0 1 F  < 0 .3 4 17.9 2 0

2 0 0 2 Precautionary T A C  for 1st h a lf  o f  2 0 0 2 6 . 0

’B y calendar year. 2R evised  during 1996  after A C FM  M ay m eeting . W eigh ts in  ‘0 0 0  t.

C e ltic  S ea  and  D iv isio n  V llj  herring

Landings

25 -i

o 2 0 -
o
c 1b-
(ftD)G 10 -
73Crc 5 -_i

0 -
1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
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Table 3.9.9.1 Celtic Sea and Division Vlij herring landings by calendar year (t), 1988-2000. (Data provided by
Working Group members.)

T h ese  figu res m ay not in a ll cases correspond to  the o ffic ia l statistics and cann ot be used  for m an agem en t purposes.

Y ear France G erm any Ireland N etherlands U.K . U nallocated D iscards Total
1988 - - 16 ,8 0 0 - - - 2 ,4 0 0 19 ,200
1989 + - 16 ,0 0 0 1,900 - 1,300 3 ,5 0 0 2 2 ,7 0 0
1990 + - 15 ,800 1 , 0 0 0 2 0 0 7 0 0 2 ,5 0 0 2 0 , 2 0 0

1991 + 1 0 0 19 ,400 1,600 - 6 0 0 1 ,900 2 3 ,6 0 0
1992 500 - 18 ,0 0 0 1 0 0 + 2 ,3 0 0 2 , 1 0 0 2 3 ,0 0 0
1993 - - 19 ,0 0 0 1,300 + - 1 , 1 0 0 1,900 2 1 , 1 0 0

1994 + 2 0 0 17 ,4 0 0 1 ,300 -1 ,5 0 0 1,700 19 ,1 0 0
1995 2 0 0 2 0 0 18 ,0 0 0 1 0 0 + - 2 0 0 7 0 0 19 ,0 0 0
1996 1 , 0 0 0 0 18 ,6 0 0 1 , 0 0 0 - -1 ,8 0 0 3 ,0 0 0 2 1 ,8 0 0
1997 1 ,300 0 18 ,0 0 0 1,400 - -2 ,6 0 0 7 0 0 18 ,800
1998 + - 19 ,300 1 , 2 0 0 - - 2 0 0 0 2 0 ,3 0 0
1999 2 0 0 17 ,9 0 0 1 ,3 0 0 + -1 3 0 0 0 18 ,100

2 0 0 0 ]) 573 228 18 ,038 4 4 1 -617 0 18 ,267
1
Prelim inary.

T a b le  3 .9 .9 .2  C eltic Sea and D ivision V lij  herring landings (t) by season (1 A pril-31 M arch) 1988/1989-1999/2000. 
(Data provided by W orking Group members. 1998/99 figures are preliminary.).

T hese figures m ay not in all cases correspond to the official statistics and cannot be used for m anagem ent purposes.

Year France Germ any Ireland Netherlands U.K. Unallocated Discards Total
1988/1989 - - 17,000 - - - 3,400 20,400
1989/1990 + - 15,000 1,900 - 2,600 3 ,600 23,100
1990/1991 + - 15,000 1 , 0 0 0 2 0 0 700 1,700 18,600
1991/1992 500 1 0 0 21,400 1,600 - - 1 0 0 2 , 1 0 0 25,600
1992/1993 - - 18,000 1,300 - - 1 0 0 2 , 0 0 0 2 1 , 2 0 0

1993/1994 - - 16,600 1,300 + - 1 ,1 0 0 1,800 18,600
1994/1995 + 2 0 0 17,400 1,300 + -1,500 1,900 19,300
1995/1996 2 0 0 2 0 0 2 0 , 0 0 0 1 0 0 + - 2 0 0 3,000 23,300
1996/1997 1 , 0 0 0 - 17,900 1 ,0 0 0 - -1 ,800 750 18,800
1997/1998 1,300 - 19,900 1,400 - - 2 1 0 0 0 20,500
1998/1999 + - 17,700 1 ,2 0 0 - -700 - 0 18,200
1999/2000 2 0 0 18,300 1,300 + -1300 0 18,500

2 0 0 0 /2 0 0 1 1;’ 573 228 16,962 44 1 -617 0 17,191
l) Prelim inary.
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3.9.10 Sprat in Divisions VIId,e

S ta te  o f  sto c k /ex p lo ita tio n : T h e  state o f  the stock is 
n ot know n.

M a n a g e m e n t o b jec tiv es: T here are no sp ecific  
m an agem en t objectives for this stock.

E la b o r a tio n  an d  sp ec ia l co m m en t: Insufficient data  
are available to  carry out an assessm ent. Sprat catches  
are very low  and are m a in ly  taken in th e  second  h a lf  o f

the year by th e L ym e B ay sprat fishery. T h e 2 0 0 0  catch  
has decreased  to 1 7 1 0 1; th e catch has thus been low er  
than average s ince 1984.

S o u r ce  o f  in fo rm a tio n : Report o f  the Herring  
A ssessm en t W orking Group for th e A rea South o f  
6 2 °N , M arch 2 0 0 1  (IC ES C M  2001 /A C F M :12).

C a tc h  d a ta  (T a b le  3 .9 .1 0 .1 )
Veai [CES

A d vice
Predicted catch  

coiresp . to  a d v ice
Agreed
R T A C
T A C

.- &CEM  
C atch

1987 N o  advice - 5 . 2 .7
1988 N o  advice - 5 5.5
1989 N o  advice - 1 2 3 .4
1990 N o  ad v ice - 1 2 2 .1

1991 N o  advice - 1 2 2 . 6

1992 N o  ad v ice - 1 2 1 .8

1993 N o  advice - 1 2 1 .8

1994 N o  ad v ice - 1 2 3.2
1995 N o  advice - 1 2 1.5
1996 N o  advice - 1 2 1 .8

1997 N o  ad vice - 1 2 1 . 6

1998 N o  advice - 1 2 2 . 0

1999 N o  advice - 6 .3 3 .6
2 0 0 0 N o ad vice - 1 2 1.7
2 0 0 1 N o ad vice - 1 2

2 0 0 2 N o advice
'W eigh ts in ‘0 0 0 1 .

Sprat in  D iv is io n s  V IId ,e

Landings

2 0  T-
Ooo
c
<n 1 0  ■O)c
B _ c 5 ■ «
- I

,[In n .D .ü ,f 1 n O..Q..0,n
1989 1994 19991974 1979 1984
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Table 3.9.10.1 Nominal catch of sprat (t) in Divisions VIId,el985-2000.

C ountry 1985 1986 1987 1988 1989 1990 1991 1992
D enm ark 15 2 5 0 2 ,529 2 ,0 9 2 608
France 14 23 2 1 0 35
G erm any
N etherlands
U K  (E n gl.& W ales) 3,771 1,163 2,441 2 ,9 4 4 1,319 1,508 2 ,5 6 7 1 ,790
Total 3 ,785 1,178 2 ,7 1 4 5 ,475 3 ,421 2 ,1 1 6 2,567 1,825

C ountry 1993 1994 1995 1996 1997 1998* 1999* 2 0 0 0 *
D enm ark
France 2 1 0 18
G erm any
N etherlands 1 1

U K  (E ngl.& W ales) 1,798 3 ,1 7 7 1,515 1,789 1,621 2 ,0 2 4 3,559 1 ,692
T otal 1 ,800 3 ,178 1,515 1 ,789 1,621 2 ,0 2 4 3 ,5 6 0 1,711
* Prelim inary.
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3.9.11 Megrim (L. whiffiagonis) in Sub-area VII and Divisions VIII a,b,d

S tate  o f  stock /exp lo ita tion : T he stock is harvested  
outside safe b io log ica l lim its. S SB  w as h igh  from  1984  to  
1988, then declined  until 1990 and has been above B pa 
since then. T h e  fishing m ortality has declined from the 
1991 peak until 1997 and has increased sin ce then to  
above F pa. Recruitm ent at age 1 has been relatively stable

w ith a peak in 1998. H ow ever, the strength o f  this 1997  
year class needs to b e  confirm ed.

M a n a g em en t ob jectives: There are no explicit
m anagem ent objectives for this stock.

P re ca u tio n a r y  A p p ro a ch  re fer en ce  p o in ts  (estab lish ed  in  1998):
IC E S  co n sid e rs  th at: IC E S  p ro p o ses  th a t:

Bjjjn is  n ot defined B pa b e  set a t 55  0 0 0 1. T here is  n o  ev id en ce  o f  reduced  
recruitm ent at the lo w est b iom ass ob served  and B pa was 
therefore set equal to the lo w est observed  SSB .

Fiira is 0 .4 4 , the fish ing  m ortality above w h ich  stock  
dynam ics are unknown

F pa b e  set at 0 .30 , the estim ated  F m, d. T his F  is  con sisten t 
w ith  th e proposed  B Da and it approxim ates F m$y -

T ech n ica l b asis:
Biim — ®pa — Bjoss

Finn “  F loss F pa=  F med; im plies a less  than 5% probability that 
(S S B MT< Bpa)

A d v ice  o n  m an agem en t: IC E S  reco m m en d s th a t  
fish in g  m o rta lity  sh o u ld  b e  red u ced  to  b e lo w  Fpa, 
corresp o n d in g  to  lan d in gs o f  less th a n  12  4 0 0 1 in
20 0 2 . In c lu d in g  a  5%  con tr ib u tion  o f  L. boscii in  th e  
lan d in gs, th e  eq u iv a len t T A C  fo r  th e  tw o  sp ecies  
com b in ed  w o u ld  b e  13  0 0 0 1

C o m p a riso n  w ith  p rev iou s a ssessm en t and ad vice:
H istorical trends in F  and SSB  are similar to  those in the 
previous assessm ent, with a  slight downward revision  in 
F  and upward revision in SSB . T he estim ated h igh  1997

year c lass w as out o f  the scop e o f  the previous (tw o years 
ago) assessm ent.

R e le v a n t factors to  b e  con sid ered  in  m an agem en t:
U ntil 1999 , the m in im um  landing s ize  o f  
Lepidorhombus spp. in th is area w as 25  cm  length. 
From  1st January 2 0 0 0  th e m in im um  landing s ize  for 
these sp ecies w as reduced  to 2 0  cm . T ech n ical m easures  
such as increases in m esh  s ize  to  reduce th e catches o f  
sm all fish  should  b e investigated  for this stock.

C a tch  fo r e c a s t  for  2002:

F (2 0 0 2 ) Basis C atch(2002) Landings
(2 0 0 2 )

SSB (2003)

0 .1 6 0 .4  Foo 9 .2 7 .0 72 .8
0 .1 8 Emax 1 0 .6 8 .1 71.0
0 .2 4 0 . 6  Foo 13.2 1 0 .1 67.8
0 .3 0 F pa 16.3 12.4 6 4 .2
0 .3 1 -. f t *  F», 17 .0 ; m ) : 6 3 .3
0 ,3 9 i f t R « 2 0 .4 - . i s . «  ;. .

: : 0 . 4 7 : : ; 1 2  F *  :: 2 3 ,7  ' 1 8 ,0 55 ,3
W eigh ts in ‘0 0 0  L
Shaded scenarios considered inconsistent w ith the precautionary approach.

Projection o f  biom ass and landings are sensitive to  the  
strength o f  the 1997 year class. T his 1997 year class 
contributes 33%  to landings in 2 0 0 2  and 20% to SSB  in
2003 .

M ed iu m - an d  lo n g -ter m  p rojection s: A ssum ing the  
current selection  pattern, F ma, is 0 .47  F „ .

E la b o ra tio n  a n d  sp ec ia l com m en t: E stim ates o f  
recruitm ent are very dependant on discards information. 
S in ce discard data are available for so m e years only, 
derivations w ere carried out for years without 
information. In 1998, h igh  discard estim ates from  France 
resulted in a  large estim ate o f  recruitm ent com ing into the 
spaw ning stock biom ass in 2000 , N o  French discard data
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for 1999 w ere available, and the data available on  
Spanish discards in 1999 indicated a large chan ge in the 
discard pattern. For 2001 n o  discard estim ates from  
France and Spain are expected.

M egrim  in the C eltic  sea, w est o f  Ireland and in the B ay  
o f  B iscay  are caught predom inantly by Spanish  and  
French vesse ls, w h ich  together h ave reported m ore than 
60%  o f  the total landings, and by Irish and U K  dem ersal 
trawlers. For m ost fleets, m egrim  is  taken in m ix ed  
fish eries for hake, anglerfish, Nephrops, cod  and  
w hiting. M ost U K  land ings o f  m egrim  are m ade by  
beam  trawlers fish in g  in  D iv isio n s V IIe,f,g ,h . Otter 
trawlers accoun t for d ie m ajority o f  Spanish  landings  
from  Sub-area V II, the rem ainder being  taken b y  g ili  
netters prosecuting a m ixed  fishery for anglerfish, hake  
and  m egrim  mi th e sh e lf ed ge  around the 2 0 0  m  contour 
to the south and w est o f  Ireland. Irish m egrim  landings 
are largely  m ad e by m u iti-p u ip ose v esse ls  fish in g  in 
D iv is io n s  V IIb ,c ,g  for gadoids as w e ll as p la ice, so le  
and anglerfish . M egrim  landings have rem ained fairly  
stab le over the period 1 9 8 6 -2 0 0 0 . D iscards are 
estim ated to  be about 14% (27%  in 1998) o f  the total 
catch es by w e ig h t and com prise fish over a  large range o f  
sizes.

M egrim  are w id ely  distributed over the w h o le  o f  Sub- 
areas V II and VIII and are m ost abundant in  th e deeper

w aters o f  th e continental shelf. Spaw ning takes p lace  
b etw een  January and A pril a long the ed ge  o f  the  
continental sh e lf to the sou th w est and w est o f  the  
British Isles, and research vesse l traw ling surveys 
ind icate that 0 -group m egrim  d o  not m o v e  far from  the  
spaw ning grounds on the sh e lf  ed ge during their first 
year.

A ge-based  analytical assessm ent using catch-per-unit 
effort from three com m ercial fleets and on e survey. 
Discard estim ates w ere used  but w ere considered  
incom plete.

S o u r ce  o f  in form ation : Report o f  the W orking Group on 
the A ssessm ent o f  Southern S h e lf Dem ersal Stocks, 
Septem ber 2001 (ICES C M  2002/A C F M :05).

Y ie ld  an d  sp a w n in g  b io m a ss p er  R e cru it

F ish M ort 
A g es 3-6

Y ield /R S S B /R

A verage Current 0.334 0.068 0.238
Fjuax 0.233 0.070 0.339
Fo.i 0.138 0.065 0.526
Fmed 0.290 0.069 0.274

C a tch  d ata  (T ab les 3.9 .11.1-2):
Y ear ICES. 

A d vice
Predicted  

ea ith  cortesp, 
■ t o  a d v ice

A greed
TAC’

ACFM
L andings

D isc.
s lip

_ ■' .ACfM. 
eatdti

1987 N o t assessed - 16.46 17.1 1.7 18.8
1988 N o t assessed - 18.1 17.6 1.7 19.3
1989 N o t assessed - 18.1 19.2 2 . 6 2 1 , 8

1990 N o t assessed - 18.1 14.4 3.3 17.7
1991 N o  advice - 18.1 15.1 3.3 18.4
1992 N o  advice - 18.1 15.6 3 .0 18.6
1993 W ithin safe b iological lim its - 21 .46 14.9 3.1 18.0
1994 W ithin safe b iological lim its - 20.33 13.7 2 .7 16.4
1995 N o  particular concern - 22.59 15.9 3 .2 19.1
1996 N o  long-term  gain in increased F 16.62 2 1 . 2 0 15.1 3 .0 18.1
1997 N o  advice 14.32 2 5 .0 14.3 3.1 17.3
1998 N o  increase in F 15.22 2 5 .0 14.3 5 .4 19.7
1999 R edu ce F b elow  Fpa 14.62,1 2 5 .0 13.7 3.1 16.9
2 0 0 0 R edu ce F b elow  F pa < 14 .22,1 2 0 . 0 14.5 2 .3 16.8
2 0 0 1 R edu ce F b elow  Fpa < 14.12’1 16.8
2 0 0 2  

"1't_
R edu ce F b elow  Fpa

T I 2 T .....
<  13.02,1

i L  boscii. Landings assum ing current discarding practise. W eights in ‘000  L
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Megrim (Whiffiagonis) in Sub-area VII & Divisions VIIIa,b,d,e
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Table 3.9.11.1 Megrim (L whiffiagonis) in Divisions Vllb-c, e-k and VIIIa,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
For both Megrim species and Vila included.

Table 3.9.11.2 Megrim (Whiffiagonis) in Sub-area VII and Divisions Villa,b,d.

Year Recruitment 
Age 1 

thousands

SSB

tonnes

Catches

tonnes

Mean F 
Ages 3-6

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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3.9.12 Anglerfish in Divisions VIIb-k and VHIa,b (L. piscatorius and L. budegassa)

State of stocks/exploitation: The stock of L  piscatorius 
is outside safe biological limits, and the stock of L. 
budegassa is inside safe biological limit. The SSB of both 
stocks decreased from 1986 until 1993, then increased up 
to 1995-1996 and are presently decreasing. For both 
stocks, fishing mortality in most years has been above 
Fpa. In 2000 fishing mortality is estimated to be about Fpa. 
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 fo- this stock. However, for any 
management objectives to meet precautionary criteria, 
their aim should be to reduce or maintain F below Fpa, 
and to increase or maintain spawning stock biomass 
above Bpa.

Precautionary Approach reference points (changed in 2000): 
L. piscatorius:_________________________________________

ICES considers that: ICES proposes that:
Bum is not defined Bpa be set at 31 0001. There is no evidence of reduced 

recruitment at the lowest biomass observed and Bpa can 
therefore be set equal to the lowest observed SSB.

Fita is 0.33, the fishing mortality estimated to lead to 
potential stock collapse.

Fpa be set at 0.24. This F is considered to have a high 
probability of avoiding Fliiri, taking into account the 
uncertainty in assessments.

Technical basis:
Bum: Not defined Bpa , Bjoss

Fiim-Fioss Fpa: Flim X 0.72

L. budegassa:
ICES considers that: ICES proposes that:

Blim is not defined. Bpa be set at 16 6001. There is no evidence of reduced 
recruitment at the lowest biomass observed and Bpa can 
therefore be set equal to the lowest observed SSB.

Fltalis not defined. Fpa be set at Fmed = 0.23. This F is consistent with the 
proposed Bpa.

Technical basis:
B iir„ =  Not defined Bpa B joss

F i im =  Not defined Fpa= see above.

Advice on management: ICES recommends that F 
should be kept below Fpa. This corresponds to 
landings of less than 19 9001 in 2002 for both species 
combined (14 3001 L. piscatorius, and 5 6001 L. 
budegassa). For L  piscatorius, this will allow SSB to 
rebuild above B ,̂ in the short-term.

Comparison with previous assessment and advice:
This assessment is quite different from the assessment 
performed in 2000 (using the 1999 data set). For L  
piscatorius the inclusion of new survey and data from 
1999-2000 resulted in a big upwards revision in F and 
downwards revision in SSB estimates for the most 
recent 5 years. In the case of assessment for L  
budegassa no major changes have occurred. The 
recruitment estimates in 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 in conjunction with other species caught in these 
fisheries (sole, cod, rays, megrim, and hake). The 
management area for this stock also includes Division 
Vila, where catches in recent years have been between 
500 and 1 3001.

The fishery may become heavily dependant on two 
strong year classes (L  piscatorius 1998-1999) entering 
in 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: F 2qoi = F(98-00) = 0.29; Landings(2001) = 16.3; SSB{2002) = 28.3. 
Basis: L  budegassa: F2m = F(98-00) = 0.24; Landings(2001) -  7.2; SSB(2002) = 20.1.

L. piscatorius L. budegassa
F(2002) Basis Landings(2002) SSB(2003) F(2002) Basis Landings(2002) SSB(2003)

0.18 0.6F*, 11.1 33.9 0.15 0.6FM 4.3 21.4
0.21 0.7F* 12.7 32.6 0.17 0.7Fm 5.0 20.8
0.24 O.SF^s F„ 14.3 31.3 0.19 0,8Fm 5.6 20.3
0.26 ■ 0.9Fm- ' 15.8 ' 301 022 W , 6.3 - - 19,7

■: 0.28 0.95ÏW . 145 . . 29,5 ■ 0-33 &.9SF*b F«,. 6+6 144
< m " -■** ■ 17,2 - ■ 2 4 9 ' ' 0.24 2 * . 6.9 19 2
0-32 ■UF*. --- ISA ■ 27.8 0-27 ■ 7.5- 18.7

Weights in ‘0001.
Shaded scenarios considered inconsistent with the precautionary approach.

Medium- and long-term projections: Assuming the 
current selection pattern, Fm;n is 0.32 and 0.58 Fsq 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 taking hake, megrim, sole, cod, plaice, and 
Nephrops. A trawl fishery by Spanish and French 
vessels developed in the Celtic Sea and Bay of Biscay in 
the 1970s, and overall annual landings may have attained 
35-40 0001 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 gili netters. Over 95% of total 
international landings of L. budegassa are taken by otter 
trawlers. There has been an expansion of the French gili 
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 medium to deep waters. Otter- 
trawling in medium and deep water in ICES Sub-area 
VII appears to have declined, even though the

increasing use of twin trawls by French vessels may 
have increased significantly the overall efficiency of the 
French fleet. Fishing activity by UK gili netters and 
beam trawlers has remained relatively stable over the 
period 1986-1995. Belgium 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 assumed recruitment.

Source of information: Report of the Working Group on 
the Assessment of Southern Shelf Demersal Stocks, 
September 2001 (ICES CM 2002/ACFM:05).

Anglerfish (Piscatorius)
Yield and spawning biomass per Recruit F-reference 
points:_________________________________________

Fish Mort 
Ages 3-8

Yield/R SSB/R

Average Current 0.295 1.034 2.060
Emax 0.094 1.369 8.216
Eo.l 0.055 1.276 12.420
T r n e r t 0.279 1.058 2.238

Anglerfish (Budegassa)
Yield and spawning biomass per Recruit F-reference 
points:_________________________________________

Fish Mort Yield/R SSB/R 
________________ Ages 6-10_______________ ______
Average Current 0.243 0.471 1.303
Emax 0.140 0.507 2.569
Tai 0.085 0.475 4.065
Tmed 0.223 0.480 1.461
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Catch data (Tables 3.9.12.1-5):
Year ICES I’redkicd 

catch 
corresp. 
Lo advice

Agreed
TAC*

ACFM
Ludinge

Landings 
of t. 

p h c a l

Landings 
o f  L  

. hudeg, ■

1987 Not assessed - 39.08 29.5 21.9 7.6
1988 Not assessed - 42.99 28.5 20.1 8.4
1989 Not assessed - 42.99 30.0 20.5 9.5
1990 Not assessed - 42.99 29.4 19.8 9.6
1991 No advice - 42.99 25.1 16.2 8.8
1992 No advice - 42.99 21.1 12.8 8.3
1993 Concern about L  pise. 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 24.83 16.53 8.33
2000 At least 20% decrease in F <22.3 29.6 19.8 12.6 7.2
2001 Reduce F below Fpa <27.6 27.6
2002 Reduce F below Fpa <19.9
¡Includes Division Vila and Divisions VIHd,e; applies to both species. 3Revised. Weights in '0001.
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Anglerfish (Piscatorius) in Divisions Vllb-k and VIIIa,b
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Anglerfish (Budegassa) in Divisions VIIb-k and VIIIa,b
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Table 3.9.12.1 Landings (t) of both species of Anglerfish in Divisions VIIb-k and VIIIa,b,d, Working Group
estimates.

Year VIIb-k Villa, b, d Total

19771 19895

19781 23445

19791 29738

19801 38880

19811 39450

19821 35285

19831 38280

19841 28847 7909 36756

19851 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. 
1 Revised.

ICES Cooperative Research Report No. 246 525



Table 3.9.12.2 Landings (t) of L. piscatorius in Divisions VIIb-k and Villa,b,d. Working Group estimates.

Year VIIb-k Villa,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 Villa,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

*Preiiminary. 
1 Revised.

526 ICES Cooperative Research Report No. 246



Table 3.9.12.4 Anglerfish (Piscatorius) in Divisions Vllb-k and VIIIa,b.

Year Recruitment 
Age 1 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 3-8

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 Anglerfish (Budegassa) in Divisions VIIb-k and VIIIa,b.

Year Recruitment 
Age 2 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 6-10

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 Stocks in Divisions VUb,c,h-k (West of Ireland)

3.10.1 Overview

Fleet and Fisheries

The fishery in Divisions VIIb,c is mainly a trawl 
fishery although some gili netting is carried out. The 
fishery in Divisions VIIh-k is also a trawl fishery but 
gili 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 Vllgj, 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 VIIb-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 VIIe-k. There are separate 
plaice and sole TAC’s for Division Vllbc and for 
Division Vlljk.

State 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.

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 
VIIh-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 VIII 
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 Demersal Stocks

3.10.2.a Haddock in Divisions Vllb-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 recommends not to 
increase landings above the average of the last four 
years of 8 0001. ICES recommends that a 
management plan, including monitoring of the 
development of the 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

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 comment: 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).

Catch data (Table 3.10.2.a.l):
Y eat. ICES' 

Advice
Predicted catch 

enrresp 
to advice

Agreed
TAC1

oifioal ̂  
Landings2

. V.ACFM'
7 landings ....

1987 Not dealt with 3.0 2.6
1988 Not dealt with 4.0 3.6
1989 Not dealt with 4.2 3.2
1990 Not dealt with 2.9 2.0
1991 Not dealt with 2.6 2.3
1992 Not dealt with 2.9 2.7
1993 Not dealt with 3.4 3.3
1994 Not dealt with 4.1 4.1
1995 Not dealt with 6 4.5 4.5
1996 Not dealt with 73 6.7 6.8
1997 Not dealt with 14 10.3 10.8
1998 Not dealt with 20 7.4 7.7
1999 Not dealt with 22s 5.9 5.1
2000 No expansion of catches 16.6s 3.7 7.8
2001 No expansion of catches 121
2002 No expansion of catches 8.0

Applies to Sub-areas VII, VIII, IX and X. 2Possible underestimates due to misreporting. ^Increased in-year to 
14 0 001. 4Incomplete official statistics, includes separate Division Vila allocation of 4 9901. eIncludes separate 
Division Vila allocation of 3 400 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 2,110a 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 -105 -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

Country 1992 1993 1994 1995 1996 1997 1998 1999 2000

Belgium 21 51 123 189 133 246 142 51 90
France 1,461 1,839 2,788 2,964 4,527 6,581 3,674* 2,725 3.3571*
Ireland 1,073 1,262 908 966 1,468 2,789 2,788 2,034 n/a
Norway 26 - 17 64 38 31 49 71* 13*
Netherlands - - - - - - 3 - -
Spain - - - 19 48 54 260 88 n/a
UK (Channel Islands) - - 1 - - - - - -
UK (England & Wales) 220 189 193 228 432 554 410 273 287
UK (Scotland) 86 67 47 38 7 15 35 5 2

Total 2,887 3,408 4,077 4,468 6,653 10,270 7,361 5,247 3,749

Unallocated -183 -60 54 2 103 557 307 -197 4,005
Total figures used by 
Working Group 2,704 3,348 4,131 4,470 6,756 10,827 7,668 5,050 7,754
* Preliminary.
a Reported as total landings for Sub-areas VII & VIII. 
1 Includes the whole of area VII. 
n/a = not available.

Haddock in Divisions VIIb-k

Landings

»
o>c
■o
cny_!

1984 1986 20001988 1990 1992 1994 1996 1998
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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 outside safe biological limits. The SSB 
is likely to be below the proposed Bpa. 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 Bpa over a three- 
year period.

Precautionary Approach reference points (unchanged since 1999):
ICES considers that: ICES proposes that:

Bn* is 81 00 0 1 BM be set at 110 0001
Fita is 0.33 Fpa be set at 0.22

Technical basis:
Blim: Lowest reliable estimated SSB BDa: Approximately 1.4 Bita

Fita- Flos Fpa : = Fmed98

Advice on management: ICES recommends that the 
catches in 2002 should not exceed the 2001 TAC of 
14 000 t.

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 Bpa 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 misreporting and 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.

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.

Comparison with previous assessment and advice: 
Perception of the stock is more uncertain this year, 
particularly with respect to being below B]im. The

provisional SSB was revised downwards and F revised 
upwards in this year’s assessment.

Catch forecast for 2002: No forecast available.

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 information on the 
distribution of the stocks.

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.

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 
2001/ACFM:12).
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Catch data (Tables 3.10.3.1-2):
''i ear . ICES’ Predicted catch

Cotresp, to 
nd\ ice

Agreed
:TAC.

th ficki]
Landing

l l l l t l l l l f

Disc
slip.

■ ACFM 
.Catch '

1987 TAC 18 17 17 - 49
1988 TAC depending on whether 1987 TAC is taken 11-18 14 15 - 29
1989 TAC 15 20 21 1.0 29
1990 TAC depending on whether 1989 TAC is taken 25-27 27.5 28 2.5 44
1991 TAC <26 27.5 23 3.4 38
1992 TAC (including discards) 29 28 27 0.1 32
1993 Precautionary TAC (including discards) 29 28 30 0.3 37
1994 Precautionary TAC 28 28 27 0.7 34
1995 Precautionary TAC (including discards) 36 28 27 - 28
1996 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% of F(98) ^Proposed Fpa 14 14 10 - 15
2001 F 40% of F(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
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Table 3.10.3.1 Estimated Herring catches in tonnes in Divisions Via (South) and VIIb,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.Ir eland) - - 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 20001
France
Germany
Ireland 10,164
Netherlands 1,234
UK
Unallocated 3,607
Total landings 15,005
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 
Age 1 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 3-6

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 Stocks in the Iberian Region (Division VIIIc and Sub-areas IX and X)

3.11.1 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 
VIIIc and Vlllb in spring and the French fleets in 
Division Villa in summer and autumn and in Division 
Vlllb 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.

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 VIIIc (East) and Vlllb 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 VIIIc 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 
VIIIc West usually directed to sardine redirected the 
effort to horse mackerel because of lower availability of 
sardine in VIIIc West than during the 1980s.

Mackerel is a target species 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 by-catch by the trawl fleets in Division VIIIc 
and IXa. The highest catches (80%) 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, 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 t each 
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 in 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 of juvenile 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.

The anglerfish stocks (L. piscatorius and L. budegassa) 
are outside safe biological limits. The biomass in recent 
years is estimated to be below Bpa 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 Bpa, fishing mortality in is still below Fps.

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 Northeast Atlantic mackerel. Egg surveys 
also indicate that SSB o f  this component has increased.
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3.11.2 Hake - Southern stock (Divisions VIHc and IXa)

State of stock/exploitation: The stock is outside safe 
biological limits. SSB is currently estimated to be just 
below Bpa. 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 Fpa. Mean 
recruitment in the 1990s has been well below the 
average of the previous period.

Precautionary Approach reference points (established in 2000):

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 Fpa 
and to increase or maintain 
above B™

spawning stock biomass

ICES considers that: ICES proposes that:

B)im is 20 5001 Bpa be set at 33 6001

Flim is 0.45 Fpa be set at 0.27

Technical basis:
Biim= Biossthe lowest observed spawning stock biomass Bpa — Bijm X 1.64
Fiim = Floss the fishing mortality above which the stock 
dynamics are unknown

Fpa-: FIim X 0.61

Advice on management: ICES recommends that 
fishing mortality be reduced to below Fpa, 
corresponding to a catch of less than 8 0001 in 2002.

picture of the historic development of this stock. 
However, biomass has been overestimated and fishing 
mortality underestimated in recent years. It is therefore

This allows SSB to increase above Bp 
term.

in the short-

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 Fpa).

Relevant factors to be considered in management: The
present assessment is considered to give an accurate

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(2001) = F(98-00) -  0.28; Landings(2001) -  8.6; SSB(2002) = 35.7.

F(2002) onwards Basis Landings (2002) SSB (2003)
0.17 0.6 F(9um) 5.2 41.0
0.21 Fo.i 6.4 39.7
0.22 0.8 F(9r_oo) 6.8 39.3
0.27 Fpa 8.0 38.0
0.28 8.3 37.7
0.31 ■p

.

37.0
::: .0.36; ; tÆtWwï 9,7 3fi(2

Weights in ‘0001.
Shaded scenarios considered inconsistent with the precautionary approach.
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Medium- and long-term projections: Medium-term 
predictions not reliable. Fmai is not well defined.

Elaboration and special comment: Spanish and 
Portuguese fleets exploit this stock in a mixed fishery 
using trawls, gillnets and long lines.

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 landings 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-term 
predictions are not reliable.

Analytical assessment using commercial CPUE and 
survey data. Information from surveys at age 0 is

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.

Source of information: Report of the Working Group 
on the Assessment of Southern Shelf Demersal Stocks, 
September 2001 (ICES CM 2002/ACFM:05).

Yield and spawning biomass per Recruit 
F-reference points:___________________

Fish Mort 
Ages 2-5

Yield/R SSB/R

Average Current 0.280 0.163 0.776
Fmax 0.327 0.164 0.631
Fo.i 0.211 0.156 1.070
Fmed 0.461 0.159 0.367

Catch data (Tables 3.11.2.1-2):
Year KIES

Advice
Predicted catch 

torresn. to advice
Agreed
TAC

' ;A€FM ' 
Landings

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 T AC; 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% of F 91 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 Fpa 9.5 9.0 7.5
2000 20% reduction from 1994-98 average landings <7.7 8.5 7.3
2001 Reduce F below Fpa; no increase in landings 8.5 8.9
2002 F below Fpa <8.0

Weights in ‘0001.
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Hake - Southern stock (Divisions VIIIc and IXa)
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Table 3.11.2.1 Landing estimates ('0001) for the Southern Hake stock (Divisions VIIIc and IXa) by country and 
gear as determined by the Working Group, 1972-2000.

Year
Spain Portugal France Total

StockGillnet1 Small Longline Artisanal 
Gillnet Unal­

located

Total
Artisanal

Trawl2 Total Artisanal Trawl Total

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

Gulf of Cadiz landings included since 1993. 
2 Gulf of Cadiz landings included since 1982.
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Table 3.11.2.2 Hake - Southern stock (Divisions Ville and IXa).

Year Recruitment 
Age 0 

thousands

SSB

tonnes

Landings

tonnes

Mean F
Ages 2-5

1982 99000 57000 17600 0.284
1983 107000 54600 23000 0.404
1984 127000 46600 22200 0.435
1985 102000 35600 18900 0.400
1986 105000 29400 17200 0.456
1987 99000 28700 16200 0.524
1988 79000 28100 16400 0.486
1989 66000 25500 13800 0.463
1990 58000 24500 13200 0.412
1991 51000 24400 12800 0.404
1992 58000 24600 13800 0.472
1993 65000 23300 11500 0.334
1994 53000 20700 9900 0.342
1995 63000 19600 12200 0.532
1996 77000 20700 9900 0.405
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 VIIIc 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.

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

kept below Fsq (0.21 and 0.20, respectively) for both  
species. This corresponds to landings in 2002 of less 
than 1 2201 for L. boscii and of less than 3301 for L. 
whiffiagonis.

Comparison with previous assessment and advice: 
The trends in SSB, F and R are similar to last year’s 
assessment.

Relevant factors to be considered in management:
The TAC covers both megrim species (L. boscii 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:
L. boscii: Basis: F(2001) = F(98-00) = Fsa = 0.21; Landings (2001) = 1.27; SSB(2002) -  6.09.

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

0.17 0.8 Fgg_oo 1.01 6.37
0.21 LOF93.00 1.22 6.13
0.26 1.2 F93.0O 1.43 5.91

Weights in ‘0001.

L. whiffiagonis'. Basis: F (2001) = F (98-00) scaled to F00 = 0.20; Landings (2001) = 0.31; SSB(2002) -  1.63.
F(2002) onwards Basis Landings

(2002)
SSB (2003)

0.16 0.8 F93_oo 0.27 1.74
0.20 1 Fgg.oo 0.33 1.67
0.24 1.2 F98.00 0.38 1.61

Weights in ‘0001. There are no Precautionary Reference points, and hence no shading was applied.

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 Portuguese artisanal fleet. L. boscii 
accounts for about 70-90% of combined megrim 
landings. L  boscii is distributed equally in Divisions 
VIIIc and IXa, and L  whiffiagonis is distributed in both 
Divisions, with its highest abundance in Division VIIIc.

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

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 
VIIIc and IXa the peak spawning period of both megrim 
species is in March.

Age-based analytical assessment using commercial 
CPUE and survey data.

Source of information: Report of the Working Group on 
the Assessment of Southern Shelf Demersal Stocks, 
September 2001 (ICES CM 2002/ACFM:05).
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Megrim (Boscii)
Yield and spawning biomass per Recruit 
F-reference points:___________________

Megrim (W hiffiagonis)
Yield and spawning biomass per Recruit F-reference 
points:_________________________________________

Fish Mort 
Ages 2-4

Yield/R SSB/R Fish Mort 
Ages 2-4

Yield/R SSB/R

Average Current 0.213 0.050 0.252 Average Current 0.199 0.058 0.281
F [ulu 0.574 0.054 0.162 1'lilLiT. 0.377 0.060 0.206
Fo.l 0.151 0.047 0.294 Fo.i 0.128 0.053 0.344
F¡ned 0.264 0.052 0.228 F mod 0.426 0.060 0.194

Catch data (Tables 3.11.3.1-4):
Year ICES Predicted 

catch 
corresp. 
to advice

Agreed
TAC1

ACFM
landings'

Landings' 
L  boscii

Landings

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-term gain in increasing
F, L  whiff within safe biological limits - 8.0 1.76 1.38 0.38

1994 No long-term gains in increasing F - 6.0 1.88 1.40 0.48
1995 Concern about 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% 0.91 6.0 1.57 1.12 0.45
1999 Reduce F by at least 50% 1.01 6.0 1.46 1.12 0.35
2000 Reduce F by at least 20% c l .5 1 5.0 1.29 1.04 0.25
2001 No increase in F 1.61 5.0
2002

1 T_ _

No increase in F 1.61
Including L  whiffiagonis+ L  boscii. Weights in ‘0001.
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Megrim (L  boscii) in Divisions VIIIc and IXa
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Megrim (L whiffiagonis) in Divisions VIIIc and IXa
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Table 3.11.3.1 Four spot megrim (L boscii) in Divisions VIIIc and IXa. Total landings (t).

Year
Spain Portugal Total 

VIIIc, IXaVIIIc IXa Total 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

Table 3.11.3.2 Megrim (L  whiffiagonis) in Divisions VIIIc and IXa. Total landings (t).

Year
Spain Portugal Total 

VIIIc, IXaVIIIc IXa Total IXa
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 25 866 111 977
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 V ille and IXa.

Table 3.11.3.4

Year Recruitment 
Age 1 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 2-4

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

Megrim (Whiffiagonis) in Divisions Ville and IXa.

Year Recruitment
A gel

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 2-4

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 A n g le r fish  in  D iv is io n s  V IIIc  a n d  IX a  (L . p is c a to r iu s  a n d  L . b u d e g a ssa )

State of stocks/exploitation: The combined stocks (L . 
piscatorius and Lbudegassa) 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 5 001 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).

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 MS Y values.

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.

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 2002/ACFM:05).

Catch forecast for 2002:
Both spedés combined (L  piscatorius and L. budegassa)
Basis: F(2001) -  F(2000); F/FMSy = 1-1; Landings(2001) = 3.5; B/Bmsy(2002) = 0.44.

F/Fmsy(2002) Basis Landings(2002) B/Bmsy (2003)
0.7 0.7* Fon 3.5 0.66

Î Q.9*F # ' ' 4£-: 0.5K

' ■: o  ■ ■ ■ 4.5 - ■ ■ 0.55
Weights in ‘0 001.
Shaded scenarios considered inconsistent with the precautionary approach.
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Catch data (Tables 3.11.4.1-2):
Year ICES Prediued

catch 
corte-.p to 

ad\ ive

Agreed
TAC1

. ACFVf' - 
Landings1

Landings of 
L  phvdt.

. Landings of 

. L  budeg.

1987 Not dealt with - 12.0 8.9 5.1 3.8
1988 Not dealt with - 12.0 10.0 6.3 3.7
1989 Not dealt with - 12.0 7.6 5.0 2.6
1990 Not dealt with - 12.0 6.1 3.8 2.3
1991 No advice - 12.0 5.8 3.6 2.2
1992 No advice - 12.0 4.2 3.4 2.1
1993 No long-term gain in increasing F - 13.0 4.5 2.3 2.2
1994 No advice - 13.0 3.6 2.0 1.6
1995 If required a precautionary TAC - 13.0 3.6 1.8 1.8
1996 If required a precautionary TAC - 13.0 4.6 3.0 1.6
1997 If required a precautionary TAC - 13.0 5.5 3.7 1.8
1998 Restrict catch to < 80% recent 10.0 5.1 3.0 2.1
1999 Reduce F to Fpa 4.21 8.5 3.8 1.9 1.9
2000 60% reduction in F 1.61 6.8 2.5 1.2 1.4
2001 50% reduction in F 2.81 6.0
2002 30% reduction in F 3.5!

^ o r  both species combined. Weights in ‘000 t.

Anglerfish (L. piscatorius) in Divisions VIIIc and IXa
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ANGLERFISH (L. piscatorius and L. budegassa) Divisions VIIIc and IXa. 
Development of relative Fishing mortality (a) and Biomass (b) during 1986-1999.

Southern Anglerfish (both species) - F/FMSY
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Table 3.11.4.1 Anglerfish {L. piscatorius) - Divisions VIIIc and IXa. Landings (t) by the main fishing fleets for
1978-2000 as determined by the Working Group.

VIIIc IXa VIIIc & Dia

Year Spain

Trawl

Spain

Gillnet Total

Spain

Trawl

Portugal Portugal 

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 IXa. Landings (t) by the main fishing fleets for
1978-2000 as determined by the Working Group.

VIIIc IXa VIIIc & IXa

Year Spain

Trawl

Spain

Gillnet Total

Spain

Trawl

Portugal Portugal

Trawl Artisana 
1

Total Total

1978 n/a n/a n/a 248 0 107 355

1979 n/a n/a n/a 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

n/a : not available.
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3.11.5 Mackerel in Divisions VIIIc and IXa (Southern component)

Evaluation of this component is given in Section 3.12.3, dealing with the combined mackerel assessment.

3.11.6 Southern horse mackerel (Trachurus trachurus) (Divisions VIIIc and IXa)

State of stock/exploitation: The stock is harvested Management objectives: There are no explicit
outside safe biological limits, but the fishing mortality is management objectives for this stock,
only slightly above Fpa. The spawning stock is estimated 
to be above Bpa.

Precautionary Approach reference points (established in 1998):
ICES considers that: ICES proposes that:

Blini is 136 0001, the lowest observed biomass. Bpa be set at 205 0001. This affords a high probability of 
maintaining SSB above B]im, taking into account the 
uncertainty of the assessment.

F]im is 0.27, the fishing mortality rate above which 
recruitment and stock dynamics are unknown.

Fpa be established at 0.17. This F is considered to provide 
approximately 95% probability of avoiding Flim, taking 
into account the uncertainty of assessments.

Technical basis:
Biim — Bioss Bpa = Bloss * 1.5

Fliia "  F;oss Fpa = Flim * 0.63

Advice on management: Fishing mortality should be 
below 0.113, corresponding to landings of less than 
34 0001 in 2002. This will keep SSB above Bp, in 2003. 
ICES recommends, that the TAC for this stock should 
only 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

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 0001, and 68 0001 for 2000 and 
2001. The TAC includes all Trachurus species.

Catch forecast for 2002:
Basis: F(2001) = F(98-00) = FM = 0.19; Landings (2001) = 52; SSB (2001) = 221.

F(2002) Basis SSB (2002) Landings (2002) SSB (2003)
0.076 0.4 Fgq 208 23 214
0.111 Fo, 207 33 206
0.113 0,6 Fa, 206 34 205

- m - y . 44 im
- ---- 2Ö4-' • W : ■ m - .

: - a m  --
.....

ïraw' :2m 53 m
ÖJ89 10  F * . m . 5 4 ' -  - : -= m
0,227 !L2 Em 202 63 m - \  -

Weights in ‘0001,
Shaded scenarios are considered inconsistent with the precautionary approach.
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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 of F 
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.

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:______________________________

Fish Mort Yield/R SSB/R 
________________ Ages 1-11_____________________
Average Current 0.189 0.042 0.133
Fmai 0.188 0.042 0.134
Fo.l 0.111 0.039 0.263
Fjned 0.162 0.041 0.167

Catch data (Tables 3.5.11.1 and 3.11.6.1-3):
Year j ÏCES

Advice
Predicted catch 

ctaresp. to advice2
Agreed
TAC1

.. . aCf m  : ■:
■ Landings2 ■

1987 Not assessed - 72.5'J 55
1988 Mesh size increase - 82.03 56
1989 No increase in F; TAC 72.5 73.03 56
1990 F at Foa; TAC 38 55.04 49
1991 Precautionary T AC 61 73.04 46
1992 If required, precautionary TAC 61 73.04 51
1993 No advice - 73.04 57
1994 Status quo prediction 55s 73.04 53
1995 No long-term gains in increasing F 635 73.04 53
1996 No long-tetm gains in increasing F 605 73.04 45
1997 No advice - 73.04 57
1998 F should not exceed the F(94-96) 59 73.04 64
1999 No increase in F 58 73.04 52
2000 F <Fpa <59 68.04 49
2001 F <Fpa <54 68.04
2002 

1 T____ 1 . . .

F <0.113
... m— .................................. __________________________

<34
_____ 1____r 'i ¥™v _____ T T  TT T  _'Includes all Trachurus spp. ^Includes only Trachurus trachurus L. ’Division VIIIc, Sub-areas IX and X, and CECAF 

Division 34.1.1 {EC waters only).4 Division VIIIc and Sub-area IX. 5Catch at status quo F. Weights in ‘0001.
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Southern horse mackerel (Divisions VIIIc and Dia)
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Table 3.11,6,1 Annual catches (tonnes) of Southern Horse mackerel by countries by gear in Divisions VIIIc and
IXa. Data from 1984-2000 are Working Group estimates.

Year Portugal (Division IXa) Spain (Divisions IXa + VIIIc) Total
VIIIc+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 376s - 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 1 _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 i 7,698 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

‘Estimated value.
2 Not available by gear.
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Table 3.11.6.2

Table 3.11.6.3

Landings and discards of HORSE MACKEREL (t) by year and division, for the Southern horse
mackerel. (Data submitted by Working Group members.)

Year v in e IXa 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

Southern horse mackerel (Divisions VIIIc and IXa).

Year Recruitment
AgeO

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 1-11

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
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3 .1 1 .7 S a rd in e

3 .1 1 .7 .a  S a r d in e  in  D iv is io n s  V IIIc  a n d  D ia

State 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 northern 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 lata: been shown to be 
overly optimistic. Since the early 1990s, there has been 
an overall decrease of the distribution area.

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

Advice on management: ICES recommends that 
fishing mortality be reduced to below F=0.25, 
corresponding to a catch of less than 95 000 t in 2002 
in order to prevent short-term decline In stock size.

Catch forecast for 2002:

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.

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.

Basis: F(2001) = Fsa(2000) -  0.28; Landings (2001) = 99,582; SSB (2001)=339.
F (2002) Basis ; SSB (2002) Catch IXa 

(2002)
Catch Vine 

(2002)
Total Catch 

(2002)
SSB (2003)

0.20 0.7*Fsa 347 63 13 76 359
0.22 0.8*F5(, 345 71 14 85 350
0.25 0.9*FS„ 343 79 16 95 341

■ -Ô;2& 341 ■ M  - 17 103
Weights in 000’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- 
2000), 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.

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.

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

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.

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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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 
2002/ACFM:06).

Yield and spawning biomass per Recruit 
F-reference points:___________________

Fish Mort 
Ages 2-5

Yield/R SSB/R

Average Current 0.623 0.021 0.031
Fmax 2.101 0.023 0.007
Fai 0.356 0.018 0.047
Fined 0.319 0.017 0.050

Catch data (Tables 3.11.7.a.l-2):
Year I C E  S Predicted uthh 

citftvsp to advtcv
Agreed
TAC

Official
Undings

' v m &  m  :

A-CfM
Tandittgs*

1987 No increase in F; TAC 140 - 178
1988 No increase in F; TAC 150 - 167 162
1989 No increase in F; TAC 212 - 146 141
1990 Room for increased F 1111 - 150 149
1991 Precautionary TAC 176 - 135 133
1992 No advice - - 139 130
1993 Precautionary TAC 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 - - n/a 109
1999 .. Reduce F to 0.2 38 - n/a 94
2000 F below 0.2 <81 - n/a 86
2001 F below 0.2 <88 -
2002 F below 0.25

--.-U _  . r- 2 • — ___
<95

3 T_Estimated catch at Status quo F. Catch corresponding to 20% increase in F. Includes only VIIIc and IXa. N/a=not
available. Weights in ‘0001.
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Sardine in Divisions VIIIc 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
Cadiz (IXa South, Spain)

62,147
3,800

85,380
3,120

100,880
2,384

103,645
2,442

95,217
2,688

107,576
3,319

92,398
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 92,638' 83,315

Spain
Cadiz (IXa South, Spain)

77,155
6,757

78,611
8,870

64,949
2,990

46,035
3,835

46,753
6,503

35,118
4,834

42,739
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
Cadiz (IXa South, Spain)

48,391
3,664

38,332
3,782

33,466
3,996

25,674
5,304

27,878
6,780

19,440
6,594

14,425
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 V ille and IXa.

Year Recruitment
AgeO

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 2-5

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 .1 1 .8 A n c h o v y

3.11.8.a A n c h o v y  in  S u b -a r e a  V III  {B ay  o f  B isc a y )

State of stock/exploitation: The stock is inside safe 
biological limits in 2001. SSB is above Bpa, and the 
fishing mortality has remained well below Fpa in recent 
years.

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 keep SSB above Bpa and reduce 
or maintain F below Fpa.

Precautionary Approach reference points (established in 1998):
ICES considers that: ICES proposes that:

B]¡m is 18 0001, the lowest observed biomass. Bpa= 36000 t.

There is no biological basis for defining Fum. Fpa be established between 1,0-1.2.

Technical basis:
BUm= B k)a=: 18 000 L Bpa= SSB that can withstand two successive years of 

poor recruitment.
Fpa= F for 50% spawning potential ratio, i.e., the F at 
which the SSB/R 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 die 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 of acoustic and egg surveys in M ay-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 value. Also the survey indices have 
been revisited and this has resulted in an upward 
adjustment of SSB.

Relevant factors to be considered in management:
Due to the short life span of the anchovy, the fishery

Catch forecast for 2002:

depends largely on the abundance of the incoming year 
class, the abundance 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.

F(2002) Basis SSB (2002) Catch (2002)

0.13 0.2F(95-2000) 63 8

0.26 0.4F(9j .2000) 60 15

0.39 0.6F(95.2000) 57 22

0.52 0.8F(95-2000) 54 28

0.65 E{95-2000) 51 33

0.78 1.2F(95.2000) 49 38

0.91 1.4F(95.2000) 46 42
Weights in '0001.
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Elaboration and special comments: 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 abundance 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.

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.

Analytical assessment (ICA) is based on catch-at-age 
data from French and Spanish fisheries and stock

Catch data (Tables 3,11.8.a. 1-2):
Year iCES

Advice
Predicted talch 

eorrcsp Lo advice
Agreed TAC Official

fanâmes
ACEM ; 

. landings '
1987 Not assessed - 32 14 15
1988 Not assessed - 32 14 16
1989 Increase SSB; TAC 10.01 32 n/a 11
1990 Precautionary TAC 12.3 30 n/a 34
1991 Precautionary TAC 14.0 30 n/a 20
1992 No advice - 30 n/a 38
1993 Reduced F on juveniles; closed area - 30 n/a 40
1994 Reduced F on juveniles; closed area - 30 n/a 35
1995 Reduced F on juveniles; closed area - 33 n/a 30
1996 Reduced F on juveniles; closed area - 33 n/a 34
1997 Reduced F on juveniles; closed area - 33 n/a 22
1998 Reduced F on juveniles; closed area 33 n/a 32
1999 Reduced F on juveniles, closed area 33 n/a 27
2000 Closure of the Fishery 0.0 33 n/a 37

2001

2002

Preliminary TAC corresponding to 
recent exploitation 
Preliminary TAC corresponding to 
recent exploitation

18
33

33 n/a 232

Weights in ‘0001. Mean catch of 1985-1987. Preliminary for the first half of the year, n/a: not available.

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:

Fish Mort 
Ages 1-3

Yield/R SSB/R

Average Current 0.754 0.002 0.007
Fmax N/A
Fo. I 2.874 0.004 0.005
Fmed N/A
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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 Villa,b VIIIb,c, Landings Live Bait Catches VIII
1960 1,085 57,000 n/a 58,085
1961 1,494 74,000 n/a 75,494
1962 1,123 58,000 n/a 59,123
1963 652 48,000 n/a 48,652
1964 1,973 75,000 n/a 76,973
1965 2,615 81,000 n/a 83,615
1966 839 47,519 n/a 48,358
1967 1,812 39,363 n/a 41,175
1968 1,190 38,429 n/a 39,619
1969 2,991 33,092 n/a 36,083
1970 3,665 19,820 n/a 23,485
1971 4,825 23,787 n/a 28,612
1972 6,150 26,917 n/a 33,067
1973 4,395 23,614 n/a 28,009
1974 3,835 27,282 n/a 31,117
1975 2,913 23,389 n/a 26,302
1976 1,095 36,166 n/a 37,261
1977 3,807 44,384 n/a 48,191
1978 3,683 41,536 n/a 45,219
1979 1,349 25,000 n/a 26,349
1980 1,564 20,538 n/a 22,102
1981 1,021 9,794 n/a 10,815
1982 381 4,610 n/a 4,991
1983 1,911 12,242 n/a 14,153
1984 1,711 33,468 n/a 35,179
1985 3,005 8,481 n/a 11,486
1986 2,311 5,612 n/a 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 n/a 36,994
2001 2,548 20,650 23,198

Average
(1960-2000) 5,934 27,927 318 33,962

Provisional estimate for the first half of the year. 
n/a=not available.
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Table 3.11.8.a.2 Anchovy in Sub-area VIII (Bay of Biscay).

Year Recruitment 
Age 0 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 1-3

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 .1 1 .8 .b A n c h o v y  in  D iv is io n  IX a

State of stock/exploitation: No precautionary approach 
reference points have been 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 9001 (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 considered. At present, the 
scarcity of biological information for this stock hampers 
the provision of advice on more appropriate management 
measures.

Catch forecast for 2002: Not available.

Elaboration and special comments: In recent years 
there has been considerable progress in assembling data 
for assessing the stock.

There is a regular fishery for anchovy in Sub-division IXa 
South (Gulf of Cadiz). The fleets in the northern part of 
Division IXa 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-puipose purse- 
seine fleet. Most of these vessels accepted a tie-up 
scheme in 2000 and 2001 because the EU-Morocco 
Fishery Agreement was not renewed.

The differences found between areas (specially between 
Sub-division IXa 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 IXa 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 present, 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 
2002/ACFM :06).
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Catch data (Table 3.11.8.h.1):
5  cat ICES  

A (h leo
Predvtod catdt 

Corresp to  ad cice
A greed T A C 1 A C FM  tendings

1987 N ot assessed - 4 .6 n/a
1988 N ot assessed - 6 4 .7
1989 N ot assessed - 6 6 . 0

1990 N ot assessed - 9 6.5
1991 N ot assessed - 9 5.9
1992 N ot assessed - 1 2 3 .2
1993 If  required, precautionary TA C - 1 2 2 . 0

1994 I f  required  precautionary TA C - 1 2 3 .4
1995 I f  requ ired  precautionary TAC - 1 2 13.0
1996 I f  requ ired  precautionary TAC - 1 2 4 .6
1997 If requ ired  T A C  at pre-95 catch level - 1 2 5.3
1998 N o  ad vice 1 2 1 1 .0

1999
2 0 0 0

If requ ired  T A C  at pre-95 catch level 
Fishery less than pre-95 level and develop

4 .6 13 7.4

and im plem ent m anagem ent plan 4 .6 1 0 2.5
2 0 0 1

2 0 0 2

A verage catch excl. 95  and 98  
A verage catch excl. 95  and 98

4.9
4 .9

1 0

'TA C  for Sub-areas IX  and X  and CEC A F 34.1.1. n /a=not available. W eights in ‘0 0 0 1.

A n ch ovy  in D iv ision  D ia

Landings

©
© 1 0 - 1—
c
ra
c

1943 1953 19731963 1993
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Table 3.11.8.b.l Portuguese and Spanish annual landings (t) of Anchovy in Division IXa. (From Pestaña, 1989 and
1996 and Working Group members).

Portugal Spam
Y ear IX a C -N IX a C -S  IX a South Total IX a North IX a South Total TO TA L
1943 7121 355 2 4 9 9 9975 - - - -

1944 1 2 2 0 55 5 3 7 6 6651 - - - -

1945 781 15 7 9 8 3 8 7 7 9 - - - -

1946 0 335 5515 5 8 5 0 - - - -

1947 0 7 9 3313 3 3 9 2 - - - -

1948 0 75 4 8 6 3 4 9 3 8 - - - -

1949 0 34 2 6 8 4 2 7 1 8 - - - -

1950 31 3 0 3 3 1 6 3377 - - - -

1951 2 1 6 3 5 6 7 3 5 9 4 - - - -

1952 1537 1 2 8 7 7 4 4 1 5 - - - -

1953 1627 15 2 7 1 0 4 3 5 2 - - - -

1954 328 18 3573 3 919 - - - -

1955 83 53 4 3 8 7 4 5 2 3 - - - -

1956 1 2 164 7 7 2 2 7 8 9 8 - - - -

1957 96 13 12501 12610 - - - -

1958 1858 63 1109 3 0 3 0 - - - -

1959 1 2 1 3775 3 7 8 8 - - - -

1960 990 129 8 3 8 4 9503 - - - -

1961 1351 81 1060 2 4 9 2 - - - -

1962 5 4 2 137 3767 4 4 4 6 - - - -

1963 140 9 5565 5 7 1 4 - - - -

1964 0 0 4 1 1 8 4 1 1 8 - - - -

1965 7 0 4 4 5 2 4 4 6 0 - - - -

1966 23 35 4 4 0 2 4 4 6 0 - - - -

1967 153 34 3631 3818 - - - -

1968 518 5 4 4 7 9 7 0 - - - -

19 6 9 7 8 2 1 0 5 82 1375 - - -

1970 323 0 839 1 162 - - - -

1971 257 2 67 326 - - - -

1972 - - - - - - - -

1973 6 0 1 2 0 126 - - - -

1974 113 1 124 238 - - - -

1975 8 2 4 340 372 - - - -

1976 32 38 18 8 8 - - - -

1977 3027 1 233 3261 - - - -

1978 640 17 354 1 0 1 1 - - - -

1979 194 8 453 655 - - - -

1980 2 1 2 4 935 9 8 0 - - - -

1981 4 2 6 117 435 978 - - - -

1982 4 8 9 6 5 1 2 6 5 6 - - - -

1983 283 58 332 673 - - - -

1984 2 1 4 9 4 8 4 392 - - - -

1985 1893 146 83 2 1 2 2 - - - -

1986 1892 194 95 2181 - - - -

1987 8 4 17 1 1 1 1 2 - - - -

1988 338 77 43 45 8 - 4 2 6 3 4 263 4721
1989 389 85 2 2 49 6 118 5 3 3 6 5 4 5 4 5 9 5 0
1990 4 2 4 93 2 4 541 2 2 0 5 7 2 6 5 9 4 6 6 4 8 7
1991 187 3 2 0 2 1 0 15 5 6 9 7 5 7 1 2 5 9 2 2
1992 92 4 6 0 138 33 2 9 9 5 3028 3 1 6 6
1993 2 0 3 0 23 1 1960 1961 1984
1994 231 5 0 2 3 6 117 3 0 3 6 3153 3389
1995 6 7 2 4 332 0 7 0 5 6 5329 571 5 9 0 0 12956
1996 2 7 0 7 13 51 2771 4 4 1780 1824 4 5 9 5
1997 610 8 13 6 3 2 63 4 6 0 0 4 6 6 4 5295
1998 894 153 566 1613 371 8977 9 3 4 9 10962
1999 957 9 6 355 1408 413 5 5 8 7 6 0 0 0 7 4 0 8
2 0 0 0 71 61 178 310 1 0 2 1 8 2 2191 2 5 0 2

578

( - ) N o t available. ( 0  ) L ess than 1 tonne.
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3.12 Widely Distributed and Migratory Stocks

3.12.1 Overview

A  num ber o f  stocks assessed  by ICES are n ot con fin ed  
to  th e ind iv idu al areas con sidered  in  other section s o f  
th is report. T h ey  inc lu d e species w ith stock  units that 
are d istributed  over m uch  wider areas such as hak e and  
a num ber o f  deep-w ater sp ecies, an d  m igratory sp ecies  
such as m ackerel, h orse m ackerel and  b lue w h iting .

T he N orthern H ake is  fish ed  throughout Sub-areas IV , 
V I, V II and  V III. T h e stock, w h ich  is  estim ated  to  be 
about 8 8 , 0 0 0  t in  2 0 0 0 , h as been at a lo w  lev e l for a 
num ber o f  years and  is  considered  to  b e  outside safe  
b io lo g ica l lim its. T h e  land in gs, w h ich  are m a in ly  taken  
by S pain  and F rance, have decreased  in recen t years 
and th e 1999  lan d in gs o f  3 9 ,3 0 0  t w ere the second  
lo w est recorded  for over tw enty years. R ecru itm ent has  
been very poor in 1997  an d  1998 and the stock  is  not 
exp ected  to in crease u n less there is  a  substantial 
reduction  in fish in g  m ortality.

T h e  N orth E ast A tlantic m ackerel stock  w h ich  is  
con sidered  to con sist o f  three spaw ning com ponents  
(N orth  Sea, W estern  and Southern) is  fish ed  over a 
very w id e  area exten din g throughout Sub-areas II, IV , 
V I, V II and V III. C onsiderab le m ix in g  o f  the  
com ponen ts occurs at various tim es throughout the  
year. T h e fish ery  is  conducted by a num ber o f  
countries, but N orw ay, U nited  K ingdom , R ussia, 
Ireland and  th e N etherlands take th e m ain catch es. T he  
total catch  in 1999 w as estim ated  to  b e  over 6 0 9 ,0 0 0  t. 
T h e sp aw nin g  stock  h as increased  in recen t years and

in 2 0 0 0  w as estim ated  to  be over 3 .9  m illion  t. T h is  
h igh  SSB  is  expected  to b e  m aintained  in the future i f  
fish in g  m ortality is  kept at or b elow  F pa.

T h e W estern horse m ackerel fishery exten ds  
throughout Sub-areas IV , V I, VII and  VIII. T he stock  is  
exp lo ited  by a num ber o f  countries, N etherlands and  
Ireland take the m ain  catches. T h e catch in 1999 w as  
estim ated  to  b e  about 2 7 5 ,0 0 0  t, w hich  w as the low est  
s in c e  1990. T he stock  is  in s id e  sa fe  b io log ica l lim its. 
F ollow in g  the outstanding 1982  year class, w hich  for 
m ore than a decad e contributed a  s ign ifican t part o f  th e  
catch es, recruitm ent o f  h orse m ackerel h as been w eak. 
SSB  is  bound to b e  low  as th is year class is  fish ed  out 
and th e sustainable y ield  is  u n lik ely  to  be h igh er than  
about 130  0 0 0  t per year.

T he Northern B lu e  W h itin g  stock  is  fished  in  Sub-areas 
II, V , V I and  V II and by a  num ber o f  countries, m ain ly  
b y  N orw ay, R ussia , Iceland, D enm ark, Faroe Islands, 
U n ited  K ingd om  and Ireland. T he 1999 catches w ere  
over 1.3 m illio n  t and w ere the h ig h est recorded from  
th e fishery. M ost o f  th ese catches w ere landed for  
industrial purposes. T h e  spaw ning stock, that in  2 0 0 0  
w as estim ated  to b e  2 . 8  m illio n  t, has been boosted  by  
th e very good  year c la sses in 1995 and 1996 . H owever, 
it  is  expected  that the stock  w ill rapidly  d eclin e in  the  
near future as recruitm ent seem s to return to norm al 
an d  w ill n ot be able to  m aintain  th e present h igh  
catches.

ICES Cooperative Research Report No. 246 579



3.12.2 Hake -  Northern stock (Division n ia , Sub-areas IV, VI and VH, and 
Divisions Villa, b, d)

S ta te  o f  stock /exp lo ita tion : T he stock  is  outside safe  
b io log ica l lim its. F ish in g  m ortality h as been ab ove F pa, 
for the entire period o f  th e assessm ent, w h ich  is  sin ce  
1978 , and h as even been above Fjiin in  m ost years since  
1988. Current F  is  ju st ab ove  F,im. S SB  has generally  
d eclin ed  and h as been b elow  B pa since 1987 , and even

b elow  B lim for m ost years s in ce  1990. Recruitm ent 
estim ates for 1 9 9 7 -2 0 0 0  are the low est recorded.

M a n a g em en t ob jectives: There are n o  explicit
m anagem ent objectives for this stock.

P re ca u tio n a r y  A p p ro a ch  re fe r e n c e  p o in ts  (e sta b lish ed  in  1998):
IC E S  co n s id e rs  th at: IC E S  p ro p o ses  th at:

B lim is  120  0 0 0 1, the low est observed  b iom ass in  the 
1998  a ssessm e n t

Bpa be set at 165 0 0 0 1. B iom ass ab ove th is affords a high  
probability o f  m aintaining SSB  ab ove B Iim, taking into  
account the uncertainty in  assessm ents.

Finn is  0 ,2 8 , the fish in g  m ortality ab ove w hich  stock  
dynam ics are unknown.

F pa b e set at 0 .2 0 . T h is F  is  considered  to h ave  a high  
probability o f  avo id in g  F lim an d  a 50%  probability o f  
m aintaining S SB  ab ove B pa in the n ex t 10 years, taking 
in to  accoun t the uncertainty in  assessm ents.

T e c h n ic a l b asis:
Blim B ioss. Bpa — Blim X 1.4,
F]mi =  Fioss. Fpa ~ Fiim X 0 .7 2 , im p lies a  less  than 10% probability that 

(S S B mT <  Bpa).

A d v ic e  o n  m a n a g em en t: In  th e  lig h t o f  th e  co n tin u ed  
d e c r e a se  in  S SB  a n d  v ery  p oor  re c r u itm e n t s in c e  
19 9 7 , IC E S  reco m m en d s a recovery  p la n  th a t w ill 
en su re  a  sa fe  a n d  rap id  reco v ery  o f  S SB  to  a  leve l in  
excess o f  165 0 0 0 1  I f  a  reco v ery  p la n  is  n o t  
im p lem en ted  IC E S  reco m m en d s th at fish in g  
m o rta lity  o n  h a k e  sh o u ld  b e  red u ced  to  th e  lo w est  
p ossib le  lev e l in  2 0 0 2 .

R e b u ild in g  p lan : R ebuild ing o f  th e hake stock can be  
obtained by reducing th e fish in g  m ortality, or by a 
reduction in F  and an im provem ent o f  th e selection  
pattern.

A n em ergency plan for Northern H ake h as been  
im plem ented  since 1st Septem ber 2001 . T his com prises  
a lo w  T A C  for 2001 and d ie u se  o f  m esh  s ize  o f  100m m  
for trawlers targeting H ake in  the B ay o f  B isc a y  and for 
trawlers operating in tw o non -Nephrops areas (on e in 
the B ay  o f  B iscay , on e  in  the C eltic  S ea). ICES h as not 
been  ab le to  quantify th e lik e ly  im pact o f  th ese changes  
in m esh  size , but they w ill n ot be su ffic ien t to  reduce  
exploitation  to  the lev e l n eed ed  to rebuild  the hake stock  
and additional reduction in m ortality is  needed.

A  fish in g  m ortality o f  zero in  2 0 0 2  is n ot exp ected  to  
rebuild  S SB  to B pa by 2 0 0 3 , but fish in g  m ortality less  
than 0 .1 2  (F9a_o0 reduced by 60% ) in  2 0 0 2 , 2003  and  
2 0 0 4  is  exp ected  to rebuild  it by 2 0 0 5  (se e  T able  
3 .1 2 .2 .3 ). T h is table a lso  sh ow s that w ith a  sm aller  
reduction in F  (50% ), it  w ould  require on e  year m ore to  
rebuild  S SB  ab ove B pa. G iven  the state o f  the stock, and  
the risk  o f  im paired recruitm ent, the fastest p ossib le  
rebuilding to B pa is  strongly advised.

Setting the T A C  at lo w  lev e l m a y  reduce fish in g  
m ortality, but past exp er ience h as show n that it is  very  
d ifficu lt to  control fish in g  m ortality b y  T A C s alone. 
ICES therefore recom m ends that in  addition to  TA C  
constraints, restrictions in effort o f  fleets exp lo iting  
hake should  be im plem ented . L arge c lo sed  areas and  
season s m ay  contribute to stock  recovery, but on ly  i f  
accom panied  by m ajor reductions in effort.

S in ce  hake is  a late m aturing fish  [23  % a ge 3 are 
mature, 60%  age 4 , 90%  a g e 5 and 100%  at a g e  6  and  
above], any im provem ent in  th e selection  pattern 
preventing from  catching younger fish (ages 0 -2 , ~ less  
than 30  cm ) w ill  a llow  S SB  to increase in the m edium  
term only. A n im provem ent in the selection  pattern 
a lon e is  un lik ely  to b e  e ffec tiv e  en ou gh  to rebuild  S SB . 
A t status quo F  and with n o  catch at a ge  0 -2  the SSB  is  
expected  to  b e 1 0 % h igh er in 2 0 0 6  than w ith the current 
selection  pattern. SSB  w ill be 30%  higher in 2010 , but 
s till b e low  B pa.

H ow ever, im proving the selection  pattern w ould  
increase the probability that a reduction in F  w ill a llow  a  
rebuilding in SSB . Furtherm ore, this im provem ent is  a 
prerequisite o f  a n y  future sustainab le exp loitation  o f  th is  
stock.

C o m p a riso n  w ith  p rev io u s  a sse ssm e n t a n d  ad v ice:  
T he trends in F , S SB  and R  are sim ilar to those  
estim ated in previous a ssessm en t. H ow ever, there h as  
been a revision  o f  the database s in ce  1995 (D anish  
landings and length distribution, rev ision  o f  French  
landings for 1999 , French tuning inform ation available  
for 1998  and 1999, m inor rev ision  o f  catch at a g e  for A
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Coruna flee t s in ce  1995), and there h ave  a lso  been  
ch anges in  the tuning p rocess (n ew  fleets, taper and fu ll 
year range). T h is has led  to  an upward revision  o f  F  
(b etw een  1986  and 1996) and dow nw ard revision  o f  
SSB  prior to 1997 . R ecen t F  and SSB  h ave been  revised  
dow nw ard and upward resp ectively . T he d eclin e  in SSB  
is estim ated  th is year le ss  sharp than last year. 
R ecruitm ents in  recen t years are estim ated  higher in this 
year’s a ssessm e n t H ow ever, they are still the lo w est o f  
the tim e  series.

R e le v a n t factors to  b e  co n sid ered  in  m an agem en t:
SSB  cannot b e  rebuilt above B pa in the short-term, even  
w ith an F  o f  0  in 2002 .

Inform ation from  the fish ery  ind icates a d ecrease in  the 
am ount o f  sm all h ak e caught in recent years (64%  o f  
fish  less  than 30cm  in 1997  com pared to around 30% in 
1 998-2000). T his m igh t be exp la ined  by an 
im provem ent in the selection  pattern, ch anges in  fish ing  
strategy, becau se th e sm all fish b ecam e in accessib le  to  
sam pling, or sim ply a con seq u en ce o f  w eak  year c lasses  
in  recen t years.

H ake is  caught in nearly a ll fish eries in Sub-areas VII 
and VIII. L PU E s ser ies show  different trends in

d ifferent areas and  b etw een  d ifferent fleets. In recent 
years for som e fleets there h as been an increase in 
L P U E  in Sub-area V II and a generally  decreasing L PU E  
trend in Sub-area VIII. T h e assessm ent o f  the stock  
seem s to  b e driven m ore b y  D iv is io n s  V i l la ,b in d ices  
than b y  th ose from  Sub-area V II, although the Sub-area  
V II in d ices are included  in the assessm ent. H ow ever, 
even  though there are som e con flic tin g  signals in LPU E  
b etw een  areas in recent years, the matter o f  concern is  
the overall d eclin in g  trend in the stock  s ize  s in ce  the  
beg in n in g  o f  the assessm en t p eriod  (1 9 7 8 ). T his  
d eclin in g  trend is  ev e n ly  ind icated  w hen separate m ean  
in d ices from  Sub-areas V II and V III are used  in the  
assessm ent, even  though the decrease is  s ligh tly  low er  
w h en  using ind ices from  Sub-area VH.

C a tch  fo reca st fo r  2002: Forecasts w ith both a T A C  
constraint for 2001  and an F sq for 2001  are presented  
b elow . In 2 0 0 0 , the m in im um  m esh  s iz e  increased  
w h ich  m ay  im p rove the exp loitation  pattern and the  
Spanish  fish ery  w as c lo sed  in  N ovem ber. T his su ggests  
that F sq m ay not provide the m ore accurate prediction  o f  
the catch in 2 0 0 1 , N o  restriction on fleets has been  
reported yet and  i f  the T A C  is  overshot the forecasts  
using an Fsq for 2001 w ould  b e the m ore realistic.

B asis: F (2001) =  F ^ F o o  scaled  to m ean F^g-o^ =  0.29; L andings(2001) =  37.4; C atch(2001) =  38.0; S S B (2002) =  98.
F (2002)
onwards

Basis Catch
(2 0 0 2 )

Landings
(2 0 0 2 )

SSB
(2003)

0 0 0 0 135.1
0 .0 6 ..9 .2 E * , 8 .5 : BA.- •; .125,«:

. . .-0 , 1 2 - ■ ... .  -;0.4-F&1 .; . . M 4 = ; .. : 117,2:
' . - - Ojô . -23.9-' - 23 .4 ; 1 0 9 . 2 - . . .  :

-:- :-:o,2 0 -. : - , = ;27.4-- : 2 6 .9  -■ -  - .1 0 5 ,4  ' : . .
. :q ,2 3 ;  ' 3QJS ■ ■ - -.30 .2- . '1 0 1 .7 '.

oiy""-' ; - 1 , 0  F * ,/ : ' 3 7 ,2  ■ ■ =- 9 4 ^
W eigh ts in  ‘0 0 0 1

Shaded scenarios are considered inconsistent with the precautionary approach.
B asis: TA C  constraint; L andings(2001) =  22 .6 , Catch(2001) =  23.0, F (2001 ) = 0 .1 6 ,  Fsq =  F 0o scaled  to m ean F^ .. 
oo) =  0 .29 , S S B (2002) =  115.5.

F (2002)
onwards

Basis Catch
(2 0 0 2 )

Landings
(2 0 0 2 )

SSB
(2003)

0 0 0 0 155.2
- i m : m s * 9 ,8 : -9 .6 .  - 144,5. '

0 . 1 0 :1 6 ,7  ' 16 3 :-. 136,9
0 . 1 2 . 18:9: -:' :x:' 1 3 4 3
0 . 1 4  : 2 3 ,2 ■ m m . $
0 , 1 0 ' 2 5 .6 25 .2 m - 3
0 ,1 7 9 ,6  F a . 27  A  - : = '27,0' 1 2 5 3

- 0 . 2 0  ■ . ,*W ' : 3 U - ;■ 30 .6 :. 1 2 1 , 2

Ô JitV i 3 3 .4 34.S : 1 1 6 .7  '
0  29 - Ä - ' :42,8-: : m -108,7

W eigh ts in ‘0 0 0 1
Shaded scenarios are considered  inconsistent w ith  the 
precautionary approach.

M e d iu m -term  projections: M edium -term  results usin g  
both a T A C  constraint for 2001  and using status quo F  
in 2 0 0 1  are presented.

E la b o ra tio n  a n d  sp ecia l co m m en t: S in ce the 1930s, 
h ak e h as been  the m ain sp ecies supporting trawl fleets  
on the A tlantic coasts o f  F rance and Spain. In 1999 , 
Spain took  60%  o f  the landings, France 20% , U K  
about 8 % and Ireland 5%. H ake are caught throughout 
the year, the p eak  landings being  m ad e in the spring- 
sum m er m onths. T he three m ain  gear types used  b y  
v esse ls  fish in g  for hake as a target sp ecies  are lin es  (E  
&  W , Spain), fixed-nets, and otter trawls (all 
countries). B y-catch es o f  m a in ly  ju v en ile  hak e are 
taken in the Nephrops fish eries in the Northern B ay o f  
B iscay. T h ese  fish eries h ave a h igh  proportion (80% ) 
o f  sm a ll h ak e (less  than 30  cm ) in their catches, but
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account for le s s  than 2 0 % in the total international 
catch o f  these sm all hakes.

H ake spaw n from  February through July a lon g  the  
s h e lf  edge, the m ain areas extending from  north o f  the  
B ay  o f  B iscay  to  the south and w est o f  Ireland. 0 -  
groups descend to the seabed  (at depths in ex cess  o f  
2 0 0  m ), m ov in g  to  shallow er water w ith  a m uddy  
seabed  (7 5 -1 2 0  m ) b y  Septem ber. T here are tw o major 
nursery areas: in the B ay  o f  B iscay  and o f f  southern  
Ireland. Three years o ld  hake begin to  m o v e  in to  the 
shallow er reg ion s o f  the B ay  o f  B isc a y  and C eltic  Sea, 
but as they approach m aturity they d isperse to offshore  
regions.

H ake m ovem en ts are indicated  by the seasonal 
distribution o f  catches. From  the beginning o f  the year 
until M arch/A pril hake are present in the North o f  the 
B ay  o f  B iscay. T h ey  appear on the sh e lf ed ge  in  the 
C eltic  S ea  in  June and July. B etw een  A u gu st and  
D ecem ber the hake fishery is  centred to th e w est and  
south-w est o f  Ireland, w ith a d eclin e in catch rates in 
shallow er waters.

Length com position  data b y  fish ery  unit are available  
annually for 1 9 7 8 -1 9 8 9  and quarterly for 1 9 9 0 -2 0 0 0 . 
Prior to 1992, these w ere converted  to age

com p osition s by num erical m ethods. For 1 9 9 2 -2 0 0 0 ,  
a ge readings w ere used. S o m e discards data are used in 
the assessm ent. H ow ever m ore o f  th e available  
discards data should  be included.

In Septem ber 2001 a  Spanish survey took  p la ce  in the 
Porcupine bank (D iv ision  V IIb-k), p rovid ing an index  
o f  abundance o f  hake. T his survey should  be continued  
in order to  provide inform ation, independent on the 
fishery, on th e abundance (m ain ly  o f  o ld  fish ) on this 
area, w hich  cou ld  be used  in the assessm ent.

S o u r ce  o f  in form ation : Report o f  the W orking Group 
on the A ssessm en t o f  Southern S h e lf Dem ersal Stocks, 
Septem ber 2001 (ICES C M  2002/A C F M :05).

Y ie ld  an d  sp a w n in g  b io m a ss p er  R e cru it  
F -r e fe r e n c e  p oin ts:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Fish  M ort 
A g es 2 -6

Y ie ld /R S S B /R

A verage Current 0 .2 8 9 0 .2 2 9 0 .5 9 4
Falax 0 .163 0.251 1.155
Fo.l 0 . 1 0 2 0 .2 3 6 1.724

0 .2 8 4 0.231 0 .6 0 7

C a tch  d ata  (T ab les 3 .1 2 .2 .1 -2 ):
Y ear JCL'S Predicted catch  

eo ttesp  to 
a d v ice

A greed
TAC“

A C FM
landings

Disc.-'
s lip .

a c f m :
catch

1987 Precautionary TAC; ju v en ile  protection - 63 .5 6 3 .4 2 . 0 65.3
1988 Precautionary T A C ; ju v en ile  protection 54 6 6 . 2 64 .8 2 . 0 6 6 . 8

1989 Precautionary TAC; ju v en ile  protection 54 5 9 .7 66.5 2 .3 6 8 . 8

1990 Precautionary TAC; ju v en ile  protection 5 9 65.1 59 .9 1.5 6 1 .4
1991 Precautionary TAC; ju v en ile  protection 59 6 7 .0 5 7 .6 1.7 59 .3
1992 I f  req u ired  precautionary T A C 6 1 .5 6 9 .0 5 6 .6 1.7 58 .3
1993 E nforce ju ven ile  protection leg islation - 71 .5 52.1 1.5 53 .6
1994 F  significantly  reduced < 4 6 6 0 .0 51 .3 1.9 53.1
1995 30%  reduction in F 31 55.1 5 7 .6 1 . 2 58.9
1996 30%  reduction in F 39 51.1 4 7 .2 1.5 4 8 .8
1997 20%  reduction in F 54 60.1 4 2 .6 1 .8 4 4 .4
1998 20%  reduction in F 4 5 2 59.1 3 5 .0 0 . 8 3 5 .8
1999 R educe F  b elow  F pa < 3 6 2 55.1 38 .5 0 . 8 39 .2
2 0 0 0 50%  reduction in F < 2 0 2 4 4 .2 4 0 .9 0 .5 4 1 .4
2 0 0 1 L o w est p ossib le  catch, rebuilding plan 0 2 2 . 6

2 0 0 2

'lo .
L o w est p ossib le  catch /  rebuilding plan 0

ÎT J.Sum  o f  area T A C s corresponding to Northern stock p lu s D iv ision  Ila  (EC  zo n e  on ly). Landings. W eights in ‘0 0 0 1.
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Hake - Northern stock (Illa, IV, VI, VII, VIIIa,b)
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Table 3.12.2.1 Estimates of catches (‘0001) for the Northern Hake by area for 1961-2000.

L a n d in g s(1) D isc a r d s (2) C a tc h e s (3)
Y ear IIIa+IV a+V I VII V il la ,b U nallocated T otal V i l la ,b Total
1961 - - - 95 .6 9 5 .6 - 95 .6
1962 - - - 86.3 86.3 - 86 .3
1963 - ■- - 8 6 . 2 8 6 . 2 - 8 6 . 2

1964 - - - 7 6 .8 7 6 .8 - 7 6 .8
1965 - - - 6 4 .7 6 4 .7 - 6 4 .7
1966 - - - 6 0 .9 6 0 .9 - 6 0 .9
1967 - - - 62 .1 62 .1 - 62 .1
1968 - - - 6 2 .0 6 2 .0 - 6 2 .0
1969 - - - 5 4 .9 5 4 .9 - 54 .9
1970 - - - 6 4 .9 6 4 .9 - 64 .9
1971 8.5 19.4 2 3 .4 0 51 .3 - 51 .3
1972 9 .4 14.9 4 1 .2 0 65 .5 - 6 5 .5
1973 9 .5 3 1 .2 3 7 .6 0 78.3 - 7 8 .3
1974 9 .7 28 .9 34.5 0 73 .1 - 73.1
1975 1 1 . 0 2 9 .2 32.5 0 7 2 .7 - 7 2 .7
1976 12 .9 26 .7 28 .5 0 6 8 . 1 - 6 8 . 1

1977 8.5 2 1 . 0 24 .7 0 5 4 .2 - 5 4 .2
1978 8 . 0 2 0 .3 24 .5 -2 . 2 5 0 .6 2 .4 52 .9
1979 8 .7 17 .6 2 7 .2 -2 .4 51.1 2 .7 53 .8
1980 9 .7 2 2 . 0 2 8 .4 -2 . 8 57.3 3 .2 60 .5
1981 8 . 8 2 5 .6 22 .3 -2 . 8 53 .9 2.3 56 .3
1982 5 .9 2 5 .2 2 6 .2 -2 .3 5 5 .0 3.1 58.1
1983 6 . 2 26 .3 27 .1 -2 . 1 57 .5 2 . 6 60.1
1984 9 .5 3 3 .0 22 .9 -2 . 1 63 .3 1.9 65 .1
1985 9 .2 27 .5 2 1 . 0 - 1 . 6 56.1 3 .8 5 9 .9
1986 7 .3 2 7 .4 23 .9 -1 .5 57.1 3 .0 60.1
1987 7 .8 32 .9 24 .7 -2 . 0 6 3 .4 2 . 0 6 5 .3
1988 8 . 8 30 ,9 2 6 .6 -1 .5 64 .8 2 . 0 6 6 . 8

1989 7 .4 2 6 .9 3 2 .0 0 . 2 66 .5 2 .3 6 8 . 8

1990 6 .7 2 3 .0 34 .4 -4 .2 59 .9 1.5 6 1 .4
1991 8 .3 21 .5 31 .6 -3 .9 5 7 .6 1.7 59 .3
1992 8 . 6 22.5 2 3 .5 2 . 1 5 6 .6 1.7 58 .3
1993 8 .5 2 0 .5 19.8 3.3 52.1 1.5 5 3 .6
1994 5 .4 2 1 , 1 24 .7 0 51.3 1.9 53 .1
1995 5 .4 24 .1 28.1 0 5 7 .6 1 . 2 58 .9
1996 4 .4 2 4 .7 18.1 0 4 7 .2 1.5 4 8 .8
1997 3.3 18.9 20 .3 0 4 2 .6 1 . 8 4 4 .4
1998 3 .2 18.7 13.1 0 3 5 .0 0 . 8 35 .8
19  99 3 .6 2 2 .7 12.3 0 38.5 0 .7 3 9 .2
2 0 0 0 4 .0 2 5 .4 11.5 0 4 0 .9 0.5 4 1 .4

(1) Spanish data for 1 9 6 1 -1 9 7 2  not revised , data for Sub-area V III for 1 9 7 3 -1 9 7 8  include data for 
D iv is io n s  V i l la ,b on ly . D ata  for 1979-1981 are revised  based  on French surveillance data. 
Includes D iv isio n s n ia , IV b ,c from  1976.
T here are som e u nallocated  landings (m oreover for the period 1961-1970).

(2) D iscards h ave been estim ated  from  1978  and on ly  for D iv is io n s  VIIIIa,b.
(3:i From  1978 total catches used  for the W orking Group.
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Table 3.12.2.2 Hake - Northern stock (Illa, IV, VI, VII, VIIIa,b),

Y ear R ecruitm ent
A g eO

thousands

SSB

tonnes

Landings

tonnes

M ean F  
A g e s 2 -6

1978 320 5 4 5 188560 5 2 9 0 0 0 .2 4 7 9
1979 308 9 3 5 21 1 0 2 9 53 8 0 0 0 .2 3 4 5
1980 4 1 2 8 4 3 190956 6 0 5 0 0 0 .2 6 7 3
1981 3 1 1 0 0 2 196352 5 6 3 0 0 0 .2751
1982 2 7 8 8 0 6 170563 5 8 1 0 0 0 .3 0 3 4
1983 2 6 5 8 7 0 161361 6 0 1 0 0 0 .3 1 5 7
1984 2 2 9 7 4 3 159169 6 5 1 0 0 0 .3 4 2 2
1985 4 3 2 9 6 6 186782 5 9 9 0 0 0 .2 2 5 6
1986 2 5 2 8 3 5 167186 6 0 1 0 0 0 .2311
1987 257781 160715 6 5 3 0 0 0 .2 9 0 4
1988 3 2 6 0 5 9 139277 6 6 8 0 0 0 .3 4 6 7
1989 2 2 7 3 0 6 137965 6 8 8 0 0 0 .3 6 5 4
1990 3 4 8 0 6 4 114935 6 1 4 0 0 0 .3 6 6 4
1991 2 8 1 8 5 7 114561 5 9 3 0 0 0 .3 2 6 7
1992 30 8 5 7 9 102411 5 8 3 0 0 0 .3 7 3 4
1993 29 1 2 4 1 104828 5 3 6 0 0 0 .2 7 6 7
1994 21 8 3 5 5 104342 5 3 1 0 0 0 .3571
1995 2 4 7 1 9 4 1 14214 5 8 9 0 0 0 .3 8 8 5
1996 2 5 4 1 7 9 1 10536 4 8 8 0 0 0 .3 0 4 2
1997 170051 1 27192 4 4 4 0 0 0.2721
1998 149923 129045 3 5 8 0 0 0 .2 6 0 9
1999 131359 109303 3 9 2 0 0 0 .2 9 3 4
2 0 0 0 164227 103394 4 1 4 0 0 0 .3 1 2 9
2 0 0 1 189000 101369 0 .1 6 2 2

A verage 2 6 5 7 8 0 141919 5 5 7 3 5 0 .2 9 7 5
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T a b le  3 .1 2 .2 .3 . H ake - Northern stock  (I lla , IV , V I, V II, VIIIa,b) -  R e b u ild in g  p lan . M edium -term  projections 
carried out from  2 0 0 2  onwards. D evelop m en t o f  S SB  and its  50%  con fid en ce intervals.

Basis: F (2001) =  T A C  c o n str a in t =  F  =  0 .16 , F sq =  F00 scaled  to m ean F(Sg...co, =  0.29:

F (2 0 0 2 ) o n w a rd s =  1 . 0  *  F sa : Catches 2 0 0 2  -  4 2 .8

25%
S SB

M edian 75%
2 0 0 2 112 .5 115 .3 118 .4
2003 106.5 108 .7 1 1 1 . 2

2 0 0 4 1 0 2 . 2 104.7 107 .4
2005 1 0 0 . 8 104.1 108.0
2 0 0 6 102 .3 107.5 1 1 2 . 8

2 0 1 0 118.1 127 .6 137 .6

F (2 0 0 2 ) o n w a rd s =  0 .5  * F,.e : C atches 2 0 0 2  -  23.3

25%
S SB

M edian 75%
2 0 0 2 112 .5 115.3 18 .4
2003 127.1 129 .7 132 .8
2 0 0 4 142 .7 145.9 149.7
2005 159 .4 164 .0 169.7
2 0 0 6 178.7 186.1 193.9
2 0 1 0 2 8 2 .4 2 9 9 .4 32 1 .2

F (2 0 0 2 ) o n w a rd s =  0 .4 * F sa : Catches 2 0 0 2  =  18.9
S SB

25% M edian 75%
2 0 0 2 112.5 115 .3 118.4
2003 131.7 134.5 137.7
2 0 0 4 152 .6 156 .0 160.1
2005 175.1 1 8 0 .0 186.3
2 0 0 6 2 0 0 . 6 2 0 8 .0 217 .7
2 0 1 0 3 4 1 .9 3 6 5 .2 38 9 .6

Continued.
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Table 3.12.2.3 Continued

Rebuilding plan including improvement of the selection pattern:

F(2002) onwards = 1.0 * Fsq and No catch at ages 0-2 : C atches 2 0 0 2  =  4 0 .2

25%
S SB

M edian 75%
2 0 0 2 112.5 115.3 118 .4
2003 107 .2 109 .4 111 .9
2 0 0 4 105.3 108 .0 110 .7
2005 107.8 1 1 1 . 8 116.3
2 0 0 6 114.7 1 2 0 . 6 127 .4
2 0 1 0 123 .5 162.1 174.8

F(2002) onwards = 0.5 * Fsa and No catch at ages 0-2 : C atches 2 0 0 2  ~  2 1 .9

25%
S S B

M edian 75%
2 0 0 2 112.5 115 .3 118 .4
2003 127.5 130.1 133.2
2 0 0 4 144.3 147 .7 151 .2
2005 164.1 168 .9 174 .6
2 0 0 6 187 .7 195 .2 2 0 4 .0
2 0 1 0 3 1 4 ,4 333 .3 3 5 7 .2

Continued.
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Table 3.12.2.3 Continued

Basis: F(2001) = status quo F, Fsq = Foo scaled to mean Fpg-ooj -- 0.29

F(2002) onwards = 1.0 * Fsa : C atches 2 0 0 2  -  37.3

25%
SSB

M edian 75%
2 0 0 2 96.5 9 8 .9 1 0 1 . 6

2003 9 3 .2 95.1 9 7 .2
2 0 0 4 91 .8 94,1 96.5
2005 93 .2 9 6 .4 1 0 0 . 2

2 0 0 6 96 .7 1 0 1 . 6 107.0
2 0 1 0 111.5 1 2 0 . 8 130.0

F(2002) onwards = 0.5 * FSQ : C atches 2 0 0 2  =  2 0  3

25%
S S B

M edian 75%
2 0 0 2 96 .5 98 .9 1 0 1 . 6

2003 1 1 1 . 1 113 .3 116.0
2 0 0 4 127 .6 130 .5 134 .0
2 0 0 5 146.3 150 .8 155.9
2 0 0 6 167 .4 17 4 .4 182.1
2 0 1 0 268 .7 199.5 30 6 .0

F(2002) onwards = 0.4 * Fw : C atches 2 0 0 2  =  16.5

25%
S SB

M edian 75%
2 0 0 2 96.5 9 8 .9 1 0 1 . 6

2003 115.1 117 .4 1 2 0 . 2

2 0 0 4 136 .4 139.5 143 .2
2005 160.5 165.2 171.0
2 0 0 6 187.5 195.1 20 3 .7
2 0 1 0 32 5 .0 348.1 370 .5
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3.12.3 Mackere]

3.12.3.a Mackerel (combined Southern, Western and North Sea spawning components)

State of stock/exploitation: T he com bined stock is 
harvested outside safe b io logica l lim its. T h e spawning  
stock  biom ass in 2001 is  estim ated to  be w e ll above Bpa, 
and the fishing m ortality in 2 0 0 0  is  ju st above F pa. T he 
North Sea com ponent remains severely  depleted.

Management objectives: T h e agreed record o f
negotiations between Norway, Faeroe Islands and E U  in 
1999, states:

“For 2000 and subsequent years, the Parties agreed to 
restrict their fishing on the basis o f  a TAC consistent 
with a fishing mortality in the range o f  0.15 - 0.20 fo r  
appropriate age groups as defined by ICES, unless 
future scientific advice requires modification o f the 
fishing mortality rate. ”

"Should the SSB fa ll below a reference point o f  2 300  
000 tonnes (BPJ , the fishing mortality rate, referred to

under paragraph 1, shall be adapted in the light o f  
scientific estimates o f  the conditions prevailing. Such 
adaptation shall ensure a safe and rapid recovery o f  the 
SSB to a level in excess o f 2 300 000 tonnes. ”

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

Agreements fo r  international waters have to be included 
here as well, but were not available at the meeting.

T he rationale for ICES proposing F pa =  0 .1 7  is  to  h ave a 
h igh  probability o f  avoid in g  exp lo itin g  the stock  ab ove  
Fiim. In addition, projections ind icate that F  = 0 .1 7  w ill 
op tim ise  long-term  yield  and at the sam e tim e result in a 
lo w  risk  for the stock  to d ecrease b elow  Bpa. I f  F  on  
average is  kept b elow  0 .1 7 , ICES regards the  
m an agem ent plan to m eet precautionary criteria.

Precautionary Approach reference points (established in 1998):
ICES considers that: ICES proposes that:

T here is  no b io log ica l basis for d efin ing Blim Bpa b e set at 2 .3  m illion  t
F]¡m is  0 .26 , the fish in g  m ortality estim ated  to  lead to 
potential stock  collapse.

F pa b e  set at 0 .1 7 . T h is F  is  con sidered  to  provide  
approxim ately 95%  probability o f  avo id in g  F lim, taking  
in to  accoun t the uncertainty in  the assessm ents.

Technical basis:
Bpa =  Bioss in W estern stock  raised  b y  15%: =  2 .3  m illion  
t.

Fiim — F iok-  0 .26 F pa =  Flim X 0 .6 5 . Fo.! =  0 .17

Advice on management: ICES advises a fishing 
mortality in 2002 of no more than Fpa (0.17), 
corresponding to landings in 2002 of less than 
694 0001 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 stilt needs the 
maximum possible protection.

There should be no fishing for mackerel in 
Divisions Ula and IVb,c at any time of the year.

There should be no fishing for mackerel in 
Division rVa during the period 1 February-31 
July.

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

Comparison with previous assessment and advice:
T he assessm en t m ethod w as unchanged from  last year, 
and  the results are w e ll in accordance w ith la st year’s 
assessm ent.

Relevant factors to be considered in management: E gg
surveys w ere carried out in the western and southern 
spaw ning areas during February-July 2 0 0 1 . Prelim inary  
eg g  production estim ates sh ow  a  d eclin e in both the 
W estern and the Southern area. T h e results o f the 
fecundity stud ies are not yet availab le and until these  
results are included in th e assessm ent, it is  d ifficu lt to  be  
confident about the accuracy o f  the assessm ent. Tag  
recapture data indicate an increasing trend in total 
m ortality s in ce  1995-1996. Both the eg g  surveys and the 
tag recaptures indicate that the projection cou ld  be too  
optim istic.
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L ittle is  know n about discards in  the m ackerel fishery; 
how ever, sam pling for discards has im proved. ICES  
recom m ends that observers should  b e  p laced  on v esse ls  
in order to estim ate discards in th ose fish eries w here  
discarding o f  m ackerel is  p erceived  to be a problem .

T h e closu re o f  the m ackerel fish ery  in  D iv is io n s  IV b,c  
and I lla  throughout the w h o le  year is  d esigned  to 
protect the North S ea  com pon en t in  this area and a lso  
the ju v en ile  W estern m ackerel w h ich  are num erous, 
particularly in  D iv ision  IV b ,c  during the second  h a lf o f  
the year. T his c losu re h as unfortunately resulted  in 
increased  d iscards o f  m ackerel in  the non-directed  
fish eries (especia lly  h orse m ackerel fisheries) in these 
areas a s  v esse ls  a t present are perm itted to take on ly  
10% o f  their catch as m ackerel by-catch . N o  data on the  
actual s ize  o f  m ackerel by-catch  are available, but the 
reported landings o f  m ackerel in D iv is io n s  I lla  and  
IV b ,c for 1997 m igh t seriou sly  under-estim ate catches 
due to  d iscarded by-catch.

C losu re o f  D iv ision  IV a for fish in g  during the first h a lf  
o f  th e year w as recom m ended  for severa l years. T his

w as based  on the perception  that the w estern m ackerel 
entered the N orth S ea  in July/A ugust, and stayed there 
until D ecem ber before m igrating back to  their spaw ning  
areas. U pdated  observations taken in the la te 1990s  
suggested  that this return m igration actually started in 
m id - to late February. T his w as b elieved  to resu lt in  
large-sca le  m isreporting from  the Northern part o f  the  
North S ea  (D iv ision  IV a) to D iv isio n  V ia . It w as  
recom m ended  that the c losu re date for IV a b e exten ded  
to the 1st February. T his w as adopted  for the 1 9 9 9 /2 0 0 0  
fish in g  season . There is  som e indication that th is h as  
ach ieved  its  ob jective. H ow ever, it  should  be n oted  that 
in the first quarter o f  2 0 0 0 , the tim ing o f  m igration  from  
the North S ea  w as m uch earlier than in previous years, 
probably starting in D ecem ber 1999. D eta iled  
inform ation from  the fish ery  are still not ready for  
N ovem ber 2000-M arch  2 0 0 1 , but a first im pression  is  
that the m ackerel m ight h ave le ft the N orth S ea  a  little  
later than la st year. T his ind icates that the m igration  
pattern o f  m ackerel is  n ot fix ed  and  can sh ow  rapid and  
substantial changes.

Cateh forecast for 2002:

F
(2 0 0 2 )

B asis SSB
(2 0 0 2 )

Landings
(2 0 0 2 )

L andings (2002)  
N

Landings 
(2002 ) S

S SB  (2003)

0 .15 L ow est lev e l agreem ents 4111 617 580 37 4145
0 .17 F oa 4 0 8 3 694 652 4 2 4 0 5 7

0 .1 8 1 5 ? ■ * & ! . 4 0 6 4 745 7ÖÖ 4 5 5 9 9 9
0 . 2 0 highest level agreem ents 4 0 4 2 806 757 ‘4 9 8 9 3 0

W eigh ts in ‘0 0 0 1.
N : Northern area com prising the W estern areas, North Sea, Skagerrak and N orw egian Sea (1, Ila, Illa, IVa, V b, VI,

V II, V n ia ,b ,d ); catches in  the international zon e in Ila  are included.
S: Southern area (V in e , IXa).
Shaded scenarios considered  inconsistent w ith d ie precautionary approach.
T he catches are allocated  to areas according to the  
proportion o f  catch-at-age by area in  recent years (1998- 
2 00 0 ). T his forecast is  based on the assum ption o f  n o  
change in the spatial distribution o f  the population and  
stable fish ing m ortality levels.

T he m id-year prediction for 2001  is  based on F*,. For the  
first tim e th e T A C  for 2001  covers a lso  the international 
waters, but it  is  uncertain i f  this T A C  w ill b e  fu lly  
effective.

M ed iu m - a n d  lo n g -term  p ro jection s: N o  m edium - or 
long-term  projections w ere carried out.

E la b o ra tio n  a n d  sp ecia l co m m en t: T his year's 
a ssessm en t ind icates that the stock  is  s ligh tly  low er than 
pred icted  in the previous years. A ccord ing  to this 
estim ate, the stock is n ow  w e ll ab ove  B pa, and the  
largest in the tim e-series. T he sp aw nin g stock  is  w e ll 
ab ove B pa and is  harvested  ju st ab ove  Fpa. T h e  upward  
trend in the present stock estim ate is  uncertain, and the 
perception  o f  a substantial increase in stock  s ize  
depends on a  lim ited  num ber o f  observations o f  S SB . In

particular, there is little  inform ation to support the  
abundance estim ates o f  the you ngest year classes, and  
the p red iction s are sen sitive  to  these. For the first tim e, 
sm all catch es w ere reported from  the Barents Sea.

S tock  co m p o n en ts: ICES currently uses th e  term  
“ N o rth  E a s t  A tla n tic  M a c k e re l”  to  d efin e  the  
m ackerel present in the area extending from  IC E S  
D iv ision  IX a  in  the south to  D iv ision  Ila  in the north, 
including m ackerel in the North S ea  and D iv ision  Illa . 
T he spaw ning areas o f  m ackerel are w id ely  spread, and  
on ly  th e area in  th e North Sea is  su fficiently  d istin ct to  
b e clearly  id en tified  as a  separate spaw ning com ponent. 
T agging experim ents h a v e  dem onstrated that after 
spaw ning, fish  from  Southern and W estern areas 
m igrate to feed  in  the N orw egian  S ea  and the North S ea  
during the secon d  h a lf o f  the year. In the North S ea  they  
m ix  with the North S ea  com ponent. S in ce it  is  at present 
im p ossib le  to  a llocate  catches to  the stocks p reviou sly  
considered  b y  ICES, they are at present, for practical 
reasons, con sidered  as on e stock: the N o r th  E a st  
A tla n tic  M a c k e r e l S to ck . Catches cannot be allocated  
sp ecifica lly  to  spawning area com ponents on b io log ica l 
grounds, but b y  convention  the catches from the Southern
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and W estern com ponents are separated according to  the 
area where they are taken.

In order to be able to  keep  track o f  the d evelop m en t o f  
the spaw ning b iom asses in the different spaw ning areas,

T h e W estern C om ponent is d efin ed  as m ackerel 
spaw ning in the western area (ICES D iv is io n s  and Sub- 
A reas V I, V II, V III a,b ,d ,e). T h is com ponent com prises  
71-86%  o f  the entire North E ast A tlantic Stock. 
Sim ilarly, the Southern C om ponent is  d efin ed  as 
m ackerel spaw ning in the southern area (ICES  
D iv is io n s  V IIIc and IXa). A lthough the North Sea  
com ponent h as been at an extrem ely lo w  lev e l s in ce  the  
early 1970s, A C FM  regards the North S ea  C om ponent 
as still existing. T his com ponent spaw ns in the North  
S ea and Skagerrak (ICES Sub-A rea IV  and D iv ision  
I lla ). Current k now ledge o f  the state o f  th e spaw ning  
com ponents is sum m arised below:

W estern  C om p on en t: T he catches o f  this com ponent 
w ere lo w  in the 1960s, but increased to  m ore than 
8 0 0  0 0 0 1 in  1993. T h e m ain catches are taken in  directed  
fisheries by purse seiners and m id-water trawlers. Large 
catches o f  the western com ponent are taken in the  
northern North Sea and in the N orwegian Sea. T h e 1996  
catch show ed  a  large reduction o f  about 2 0 0  0 0 0 1, 
com pared with 1995, because o f  the reduced T A C s. T he  
1999 catch decreased by nearly 60  0 0 0 1 com pared to that 
o f  1998. T he S SB  o f  the W estern C om ponent declined  in 
the 1970s from  above 3 .0  m illion  t to 2 .2  m illion  t in 
1994, but w as estim ated to h ave increased to 2 .7  m illion  t 
in 1999 and decreased to  2 .6  m illion  t in 2000. A  separate 
assessm ent for this stock com ponent is  m ad e in order to  
maintain a longer tim e-series o f  stock-recruitm ent data.

N o r th  S ea  C om p on en t: V ery large catches w ere taken 
in the 1960s in  the purse seine fishery, reaching a  
m axim um  o f  about 1 m illion  t in 1967. T he com ponent 
subsequently collapsed and catches declin ed  to le ss  than 
100 0 0 0 1 in  the late 1970s. Catches during the last five

the North E ast A tlantic m ackerel stock is  d iv id ed  into  
three area com ponents term ed th e W estern  S p a w n in g  
C o m p o n en t, the N o r th  S ea  S p a w n in g  C o m p o n en t, 
and the S o u th e rn  S p a w n in g  C om p on en t:

years h ave been assum ed to be about 10  0 0 0 1. T he size o f  
the North S ea  C om ponent w as last estim ated at 6 8  000  t 
b y  eg g  surveys in 1999. T his com ponent is  considered to 
be severely  depleted  and outside sa fe  b io log ica l limits. 
A n excep tionally  large num ber o f  ju ven ile  m ackerel 
(1996  year class) w as observed throughout the North Sea  
and adjacent areas during 1997, but d id  not appear in the 
IBTS survey in 1998, and did not produce an increase in 
the spawning population in 1999. T hese fish are therefore 
lik e ly  to  h ave been o f  W estern origin.

S o u th ern  C om p on en t: M ackerel is  a  target sp ecies for 
the hand lin e  fleet during the spawning season in D ivision  
VIIIc, during w hich  about on e  third o f  the total catches 
are taken. It is  taken as a  by-catch in other fleets. T he  
highest catches: (87% ) from  the Southern C om ponent are 
taken in  the first h a lf o f  th e year, m ainly from  D ivision  
VIIIc, and consist o f  adult fish . In the second h a lf o f  the 
year catches consist o f  ju ven iles  and are m ain ly  taken in 
D ivision  D ia. Catches from  the Southern C om ponent 
increased from about 2 0 0 0 0  t in 1993 to 4 4  0 0 0  t in 
1999, and decreased to  36  0 0 0  t in 2000 . E gg surveys 
indicate that the s ize  o f  the Southern Com ponent 
increased from 1995 to  1998  and m ay h ave been  in the 
order o f  25%  o f  the total stock in 1998, w h ile  it w as  
considered to h ave been about 15% in previous years.

C om b in ed  A ssessm en t: A nalytic assessm ent is based  on 
catch num bers at a ge  for the period 1984 - 2 0 0 0  and egg  
survey estim ates o f  S SB  from  1 9 9 2 ,1 9 9 5  and 1998.

S o u rce  o f  in fo rm a tio n : R eport o f  the W orking Group  
on the A ssessm en t o f  M ackerel, H orse M ackerel, 
Sardine an d  A n ch ovy , Septem ber 2001  (IC ES CM  
2002 /A C F M :06).

N o r th -E a st A tla n tic  M a c k e re l
D istributed and fish ed  in  IC E S Sub-areas and D iv ision s Ila, I lla , IV , V b , V I, V II, VIII and IXa

S p a w n in g  co m p o n en t W estern S o u th ern N o r th  S ea
Spaw ning Areas V I, V II, VIIIa,b,d,e. V IIIc, IXa. IV , Ifla.
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Mackerel Combined
Yield and spawning biomass per Recruit
F-reference points:___________________

Mackerel West
Yield and spawning biomass per Recruit 
F-reference points:___________________

F ish  M ort 
A g es 4 -8

Y ield /R S S B /R Fish  M ort 
A g e s 4 -8

Y ie ld /R S S B /R

A verage Current 0 .1 8 4 A verage Current 0 . 2 1 1

Fnmx 0 .7 1 2 0 .1 7 0 0 .3 7 0 Fmax 0 .2 5 9 0 .1 4 6 0 .435
Fo.l 0 .1 8 6 0 .1 4 4 0 .8 6 5 Foa 0.081 0 .1 2 3 0 .9 6 4
F;ne(l 0 .3 4 6 0 .163 0 .6 0 0 Fmed 0 .1 4 4 0 .1 4 0 0 .695

M ackerel in the North Sea A rea (F ish ing Areas Ila , IV  and Illa )

Landings

1 0 0 0

800 ■O
600 •

J 1 400 ■

n 2 0 0  ■

19901965 1970 1975 1980 1985 1995 2 0 0 0
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Catch data for combined area (Tables 3.12.3.a.l-6):
Y ear

1
1 ÍYodiUrd catch  

corresp. toad vtve
Total

T A C 4

O fficial
landings

D isc
slip

ACFM
landing

1987 G iven by stock com ponent 4 4 2 589 1 1 655
1988 G iven by stock com ponent 6 10 621 36 676
1989 G iven by stock com ponent 532 507 7 5 86
1990 G iven by stock  com ponent 562 574 16 6 26
1991 G iven by stock com ponent 6 12 599 31 6 6 8

1992 G iven by stock  com ponent 707 723 25 760
1993 G iven by stock com ponent 767 778 18 825
1994 G iven by stock  com ponent 837 792 5 823
1995 G iven  by stock com ponent 645 660 8 756
1996 Significant reduction in  F - 4 5 2 493 1 1 564
1997 Significant reduction in F - 4 7 0 434 19 570
1998 F  betw een 0 .15  and 0 .2 498 549 647 8 667
1999 F  o f  0 .15 consistent with P A 437 562 595 n/a 609
2 0 0 0 F=0.17: F pa 642 612 579 2 667
2 0 0 1 F=0.17: Fpa 665 670
2 0 0 2 F=0.17: Fpa 694

TD ata on discards and slipping fronTonh^two"fleets. ^Landings and discards from  Ila, I lla , IV , V b , V I. VIlT VHI and  
IX a. 4A11 areas except som e catches in international waters in H. n/a=not available. W eights in ‘0 0 0 1.

Catch data for western component (Tables 3.12.3.a.4 and 7):
Y ear. ÍCES

A d v ice
p ie d * c k d ea td i  

cm resp . to  ad \ m e
A ereed
TAC'

D isc
slip

ACBM  ■
Landings3

1987 SSB  =  1.5 m ill, t; TAC 380 405 1 1 615
1988 F =  F 0.i ; TAC; closed  area; landing s ize  430 573' 3 6 628
1989 Halt SSB  decline; T A C 355 4 9 5 ' 7 567
1990 TAC; F  =  F 0.i 480 5 2 5 ’ 16 606
1991 TAC; F  =  Fo.i 500 5 7 5 s 31 646
1992 TA C  for both 1992 and 1993 670 6 7 0 1 25 74 2
1993 T A C  for both 1992 and 1993 670 7 3 0 1 18 805
1994 N o  long-term  gains in increased F 8 313 8001 5 798
1995 20%  reduction in F 530 6 0 S 1 8 729
1996 N o  separate advice - 422' 1 1 529
1997 N o  separate advice - 4 1 6 1 19 529
1998 N o  separate advice - 514' 8 623
1999 N o  separate advice - 520' 0 565
2 0 0 0 N o  separate advice - 573 ' 2 631
2 0 0 1 N o  separate advice - 630 '
2 0 0 2  

i r r ,  *  r . . _

N o  separate advice
I t  _________.'T A C  for m ackerel taken in all areas VI, V II, V IIla,b ,d, V b, Ila, Illa, IV . 2Landings and discards o f  W e sto n  com ponent; 

includes catches o f  North Sea com ponent. 3Catch at Status quo F . W eights in  ‘0 0 0 t.
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Catch data for North Sea component (Tables 3.12.3.a.3 and 8):
Y ear l o s s . Predicted catch A greed ■ ACFM

COJTCSp. to  
ad vice'

T A f ’3 landings"

1987 L ow est practical lev e l LPL 55 3
1988 C losed  areas and seasons; m in. landing size; by-catch regulations LPL 55 6

1989 C losed  areas and seasons; m in. landing size; by-catch regulations LPL 49 .2 7
1990 C losed  areas and seasons; m in. landing size; by-catch regulations LPL 45 .2 1 0

1991 C losed  areas and seasons; m in. landing size; by-catch regulations LPL 65.5 4
1992 C losed  areas and seasons; m in. landing size; by-catch regulations LPL 76.3 4
1993 M axim um  protection; closed  areas and seasons; m in  landing size LPL 83.1 4
1994 M axim um  protection; closed  areas and seasons; m in  landing size LPL 95.7 4

1995 M axim um  protection; closed  areas and seasons; m in  landing size LPL 76.3 4
1996 M axim um  protection; c lo sed  areas and seasons; m in  landing size LPL 52.8 4
m i M axim um  protection; closed  areas and seasons; m in  landing s ize L PL 52.8 4

1998 M axim um  protection; closed  areas and seasons; m in  landing size LPL 62.5 4
1999 M axim um  protection; closed  areas and seasons; m in  landing size LPL 62.5 4
2 0 0 0 M axim um  protection; closed  areas and seasons; m in  landing size LPL 69.7 4
2 0 0 1 M axim um  protection; closed  areas and seasons; m in  landing size LPL 7 1 .4 4
2 0 0 2 M axim um  protection; closed  areas and seasons; m in  landing size

'Sub-area IV  and D iv ision  Ula. T A C  for Sub-area IV , D iv ision s Illa , IIIb,c,d (E U  zone) and D ivision  Ila (E U  zone). 
E stim ated  landings o f  North S ea  com ponent. 4N o  information. W eights in ‘0 0 0 1.

Catch data for southern component (Table 3.12.3.a.5):
Year ICES

Arlvive
Predicted catch c o n c -p ,  

to  advice
Agreed
T A C 1

A C FM '
landings

1987 R edu ce ju ven ile  exploitation - 36.57 2 2

1988 R educe ju ven ile  exploitation - 36.57 25
1989 N o  advice - 36.57 18
1990 R educe ju ven ile  exploitation - 36.57 2 1

1991 R educe ju ven ile  exploitation - 36 .57 2 1

1992 N o  advice - 36 .57 18
1993 N o  advice - 36 .57 2 0

1994 N o  advice - 36 .57 25
1995 N o  advice - 36.57 28
1996 N o  separate advice - 30 .00 3 4
1997 N o  separate advice - 30 .00 41
1998 N o  separate advice - 35 .00 4 4
1999 N o  separate advice - 35 .00 4 4
2 0 0 0 N o  separate advice - 39 .20 36
2 0 0 1 N o  separate a d v ice - 40 .18
2 0 0 2 N o  separate a d v ice

n  r v i . . .  ■ . (AAA id iv i s io n  VIIIc, Sub-A reas IX  and X , and C E C A F D iv ision  34.1 .1  (E U  waters only). W eights in ‘0 0 0 1.
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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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Table 3.12.3.a.l Catches (t) of Mackerel by area. Discards not estimated prior to 1978. (Data submitted by Working
Group members.)

Year
Sub-area VI Sub-area VII and Divisions 

VIIIa,b,d,e Sub-area IV and Division III3

Sub-area
1,11

&Div.
Vb1

Divs.
VIIIc,
Dia

Total

Landings Discards2 Catch Landings Discards2 Catch Landings Discards2 Catch Landings Landings Landings Discards2 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 29,766 338,316 116,200 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 8,030 666,682

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

»Discards reported as part of unallocated catches.
1 For 1976-1985 only Division Ila. Sub-area I and Division lib included in 2000 onlt.
2 Discards estimated only for one fleet in recent years.
3 Divisions Illb, d included in 2000 only.
NB: Landings from 1969-1978 were taken from the 1978 Working Group report (Tables 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 Ila) and off the Faroes (Division Vb).
(Data submitted by Working Group members.)

C ountry 1984 1985 1986 1987 1988 1989
D enm ark 11 ,787 7 ,6 1 0 1,653 3 ,133 4 ,2 6 5 6 ,433
F aroe Islands 137 - - - 2 2 1,247
France - 16 - - - 1 1

G erm any, Fed. Rep. - - 99 - 380 -

Germ an D em . Rep. - - 16 292 - 2 ,4 0 9
N orw ay 82 ,005 61 ,0 6 5 8 5 ,4 0 0 2 5 ,0 0 0 8 6 ,4 0 0 6 8 ,3 0 0
U n ited  K ingdom - - 2,131 157 1,413 -

U S S R 4 ,2 9 3 9 ,405 11,813 18 ,604 2 7 ,9 2 4 12 ,088
Total 9 8 ,2 2 2 7 8 ,0 9 6 1 0 1 , 1 1 2 4 7 ,1 8 6 120 ,404 9 0 ,4 8 8

Country 1990 1991 1992 1993 1994 1995 1996 1997 1998
Denm ark 6 ,8 0 0 1,098 251 - - 4 ,7 4 6 3 ,1 9 8 37 2 ,0 9 0
E ston ia - - 216 - 3 ,3 0 2 1,925 3,741 4 ,4 2 2 7 ,3 5 6
F aroe Islands 3 ,1 0 0 5,793 3 ,347 1,167 6,258 9 ,0 3 2 2 ,9 6 5 5 ,7 7 7 2 2 ,7 1 6
France - 23 6 6 5 5 0 270 -

G erm any - - - - - - 1 - -

Iceland - - - - - - 92 925 357
Latvia - - 1 0 0 4 ,7 0 0 1,508 389 233 - -

Netherlands - - - - - - 561 - -

N orw ay 7 7 ,2 0 0 7 6 ,7 6 0 9 1 ,9 0 0 110 ,500 141 ,114 93 ,3 1 5 4 7 ,9 9 2 4 1 ,0 0 0 54 ,477
Poland - - - - - — - 2 2 -

R ussia - - 4 2 ,4 4 0 4 9 ,6 0 0 28 ,041 4 4 ,5 3 7 4 4 ,5 4 5 50 ,2 0 7 67 ,201
U n ited  K ingdom 4 0 0 514 802 - 1,706 194 48 938 199
U S S R 2 8 ,9 0 0 1 3 ,6 3 1 ’ - - - - - - -

M isreported ( IV a) - - - - -1 09 ,625 -18 ,647 - - -1 7 7
D iscards 2 ,3 0 0 - - - - - - - -

Total 118,700 97 ,8 1 9 139 ,062 165,973 72 ,309 135 ,496 103 ,376 103,598 134,219

C ountry 1999 2 0 0 0

Denm ark 106 1,375
E ston ia 3 ,595 2,673
Faroe Islands 3,011 5 ,5 4 6
France - -

G erm any - -

Iceland - -

Ireland 1 0 0 -

L atvia - -

Lithuania - 2 ,085
N etherlands 661 -

N orw ay 53 ,821 31 ,7 7 8
P oland - -

R ussia 51 ,0 0 3 49 ,100*
U nited  K ingdom 6 6 2 -

M isreported (IVa) 
M isreported (V ia) 
D iscards

-40,011
- 1 0 0

Total 72 ,8 4 8 9 2 ,5 5 7
’Russia.
2 F aroese catch  revised  from  p reviously  reported 7 ,628 .
* Includes sm all b y-catches in Sub-area I and D iv is io n  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 Illa).
(Data submitted by Working Group members).

Country 1986 1987 1988 1989 1990 1991 1992
B elg ium 49 14 2 0 37 - 125 1 0 2

Denm ark 23 ,3 6 8 2 8 ,2 1 7 3 2 ,5 8 8 26 ,8 3 1 2 9 ,0 0 0 3 8 ,8 3 4 4 1 ,7 1 9
E ston ia - - - - - 4 0 0
F aroe Islands - - - 2 ,685 5 ,9 0 0 5 ,338 -

France 1 , 2 0 0 2 ,1 4 6 1 ,806 2 , 2 0 0 1 ,600 2 ,3 6 2 956
G erm any, Fed. Rep. 1,853 4 7 4 177 6 ,3 1 2 3 ,5 0 0 4 ,1 7 3 4 ,6 1 0
Iceland - - - - - - -

Ireland - - - 8 ,8 8 0 12 ,800 13 ,000 13 ,136
L atvia - - - - - - 2 1 1

Netherlands 1 ,949 2 ,761 2 ,5 6 4 7 ,3 4 3 1 3 ,7 0 0 4 ,591 6 ,5 4 7
N orw ay 5 0 ,6 0 0 108 ,2 5 0 5 9 ,7 5 0 8 1 ,4 0 0 7 4 ,5 0 0 102 ,350 115 ,700
Sw ed en 1,300 3 ,1 6 2 1 ,003 6 ,601 6 ,4 0 0 4 ,2 2 7 5 ,1 0 0
U n ited  K ingdom 559 19857 1 , 0 0 2 3 8 ,6 6 0 3 0 ,8 0 0 36 ,9 1 7 35 ,1 3 7
U S S R  (R u ssia  from  1990) - - - - - - -

R om ania - - - - - - -

M isreported (Ila) - - - - - - -

M isreported (V ia) 148 ,000 117 ,000 1 80 ,0 0 0 9 2 ,0 0 0 126 ,000 130 ,000 127 ,000
U nallocated 7,391 8 ,948 2 9 ,6 3 0 6,461 -3 ,4 0 0 16 ,758 13 ,5 6 6
D iscards 7,431 10,789 2 9 ,7 7 6 2 ,1 9 0 4 ,3 0 0 7 ,2 0 0 2 ,9 8 0
Total 2 4 3 ,7 0 0 301 ,618 3 3 8 ,3 1 6 2 8 1 ,6 0 0 3 0 5 ,1 0 0 3 65 ,8 7 5 3 6 7 ,1 6 4

Country 1993 1994 1995 1996 1997 1998 1999 2 0 0 0 1

B elgium 191 351 106 62 114 125 177 146
Denm ark 4 2 ,5 0 2 4 7 ,8 5 2 30,891 2 4 ,0 5 7 2 1 ,9 3 4 2 5 ,3 2 6 29 ,3 5 3 27 ,7 2 0
E ston ia - - - - - - - -
Faroe Islands 11 ,408 11,027 17,883 13 ,8 8 6 3 ,2 8 8 2 4 ,8 3 2 4 ,3 7 0 10 ,614
France 1,480 1 ,570 1,599 1,316 1,532 1 ,908 2 ,0 5 6 1,588
G erm any, Fed. Rep. 4 ,9 4 0 1,479 7 1 2 5 4 2 213 423 473 78
Iceland - - - - - - 357 -
Ireland 13 ,206 9 ,0 3 2 5 ,6 0 7 5 ,2 8 0 2 8 0 145 11,293 9 ,9 5 6
L atvia - - - - - - - -
Netherlands 7 ,7 7 0 3 ,637 1 ,275 1 ,996 951 1,373 2 ,8 1 9 2 ,2 6 2
N orw ay 112 ,700 114,428 108 ,890 8 8 ,4 4 4 9 6 ,3 0 0 103 ,700 106 ,917 1 42 ,320
Sw eden 5 ,9 3 4 7 ,0 9 9 6 ,2 8 5 5 ,3 0 7 4 ,7 1 4 5 ,1 4 6 5 ,233 4 ,9 9 4
R om ania - 2 ,903 - - - - - -
R ussia - - - - 3 ,525 635 345 1,672
U nited  K ingdom 4 1 ,0 1 0 2 7 ,4 7 9 2 1 ,6 0 9 18,545 1 9 ,2 0 4 19,755 31 ,5 7 8 57 ,1 1 0
M isreported (Ila) - 109 ,625 18,647 - - - 4 0 ,0 0 0 -
M isreported (V ia) 146 ,697 134 ,765 106,987 51 ,781 7 3 ,5 2 3 9 8 ,4 3 2 5 9 ,8 8 2 8,591
U nallocated - - 983 2 3 6 1 , 1 0 2 3 ,1 4 7 4 ,9 4 6 3 ,197
D iscards 2 ,7 2 0 1 ,150 7 3 0 1 ,387 2 ,8 0 7 4 ,7 5 3 - 1 ,912
Total

i , . , _ _ _ _
3 9 0 ,5 5 8 4 7 2 ,3 9 7 3 2 2 ,2 0 4 2 1 2 ,8 3 9 2 3 1 ,4 8 4 2 6 9 ,7 0 0 2 9 9 ,7 9 9 2 7 2 ,1 6 0

1 Includes small catches in D iv ision s IIIb,d.
2Faroese catches revised  from previously  reported 1,367.
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Table 3.12.3.a.4 Catch (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
D enm ark 2 0 0 4 0 0 300 1 0 0 - 1 , 0 0 0 - 1,573
Estonia - - - - - - - -

Faroe Islands 9 ,2 0 0 9 ,9 0 0 1,400 7 ,1 0 0 2 ,6 0 0 1 , 1 0 0 1 , 0 0 0 4 ,0 9 5
France 12 ,500 7 ,4 0 0 1 1 , 2 0 0 1 1 , 1 0 0 8 ,9 0 0 12 ,7 0 0 17 ,400 10 ,3 6 4
G erm any 1 1 , 2 0 0 11 ,800 7 ,7 0 0 13 ,3 0 0 15 ,900 16 ,2 0 0 18 ,100 17 ,138
Ireland 84 ,1 0 0 9 1 ,4 0 0 7 4 ,5 0 0 8 9 ,5 0 0 8 5 ,8 0 0 6 1 ,1 0 0 6 1 ,5 0 0 64 ,8 2 7
N etherlands 9 9 ,0 0 0 3 7 ,0 0 0 5 8 ,9 0 0 3 1 ,7 0 0 2 6 ,1 0 0 2 4 ,0 0 0 2 4 ,5 0 0 2 9 ,1 5 6
N orw ay 3 4 ,7 0 0 2 4 ,3 0 0 2 1 , 0 0 0 2 1 ,6 0 0 17 ,300 700 - -

Spain 1 0 0 - - - 1,500 1,400 4 0 0 4 ,0 2 0
U nited  K ingdom 1 98 ,3 0 0 2 0 5 ,9 0 0 156 ,300 2 0 0 ,7 0 0 2 0 8 ,4 0 0 149 ,1 0 0 162 ,700 162 ,588
U S S R 2 0 0 - - - - - - -

U nallocated 18 ,0 0 0 7 5 ,1 0 0 49 ,2 9 9 2 6 ,0 0 0 4 ,7 0 0 18 ,900 11 ,500 -3 ,8 0 2
M isreported (IV a) - - -1 4 8 ,0 0 0 -1 1 7 ,0 0 0 -1 8 0 ,0 0 0 -9 2 ,0 0 0 -1 2 6 ,0 0 0 -1 3 0 ,0 0 0
D iscards 1 2 , 1 0 0 4 ,5 0 0 - - 5 ,8 0 0 4 ,9 0 0 11 ,300 23 ,5 5 0
Grand Total 4 7 9 ,6 0 0 4 6 7 ,7 0 0 2 3 2 ,5 9 9 2 8 4 ,1 0 0 1 97 ,0 0 0 199 ,1 0 0 182 ,400 183 ,509

Country 1992 1993 1994 1995 1996 1997 1998 1999
Denm ark 194 - 2 ,2 3 9 1,443 1,271 - - 552
E ston ia - - - 361 - - - -

Faroe Islands - 2 ,3 5 0 4 ,2 8 3 4 ,2 4 8 - 2 ,4 4 8 ' 3,681 4 ,2 3 9
France 9 ,109 8 ,2 9 6 9 ,998 10 ,178 14 ,347 1 9 ,1 1 4 15,927 14,311
Germ any 2 1 ,9 5 2 2 3 ,7 7 6 25 ,011 2 3 ,7 0 3 15,685 15,161 20 ,9 8 9 19 ,4 7 6
Ireland 76 ,3 1 3 81 ,773 7 9 ,9 9 6 7 2 ,9 2 7 4 9 ,0 3 3 5 2 ,8 4 9 66 ,505 4 8 ,2 8 2
Netherlands 32 ,365 4 4 ,6 0 0 4 0 ,6 9 8 3 4 ,5 1 4 34 ,2 0 3 2 2 ,7 4 9 2 8 ,7 9 0 25 ,141
N orw ay - 6 00 2 ,5 5 2 - - - - -

Spain 2 ,7 6 4 3 ,1 6 2 4 ,1 2 6 4 ,5 0 9 2 ,2 7 1 7 ,8 4 2 3 ,3 4 0 4 ,1 2 0
U nited  K ingdom 196 ,8 9 0 215 ,265 2 0 8 ,6 5 6 190 ,344 127 ,612 128 ,836 165 ,994 127 ,094
U nallocated 1,472 0 4 ,6 3 2 28 ,2 4 5 10,603 4 ,5 7 7 8,351 9 ,2 5 4
M isreported (IVa) -1 2 7 ,0 0 0 -1 46 ,697 -1 34 ,765 -1 0 6 ,9 8 7 -51 ,781 -7 3 ,5 2 3 -98 ,255 -5 9 ,9 8 2
D iscards 2 2 , 0 2 0 15 ,660 4 ,2 2 0 6 ,991 10 ,028 16 ,057 3,277 -

Grand Total 2 3 6 ,0 7 9 2 48 ,7 8 5 2 5 1 ,6 4 6 2 7 0 ,4 7 6 2 1 3 ,2 7 2 196 ,110 218 ,599 1 92 ,4 8 6

Country 2 0 0 0

Denm ark 82
E ston ia -

F aroe Islands 4 ,8 6 3
France 17 ,857
Germ any 22 ,9 0 1
Ireland 6 1 ,2 7 7
N etherlands 30 ,1 2 3
N orw ay -

Spain 4 ,5 0 0
U nited  K ingdom 126 ,620
U n allocated 0

M isreported (IV a) -3 ,775
D iscards 1 ,920
Grand T otal
I t- .......................... . -

2 6 6 ,3 6 7
1 Faroe.se catches revised  from 2 ,158 .
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Table 3.12.3.a.5 Landings (tonnes) of Mackerel in Divisions VIIIc and IXa, 1980-1999. Data submitted by
Working Group members.

Country 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
Spain1 11 ,3 1 6 12 ,834 15,621 10 ,3 9 0 13 ,852 11 ,8 1 0 16,533 15 ,9 8 2 16 ,844 13 ,446
Portugal2 1,929 3 ,108 3,018 2 ,2 3 9 2 ,2 5 0 4 ,1 7 8 6 ,4 1 9 5 ,7 1 4 4 ,3 8 8 3 ,1 1 2
Spain2 2 ,7 1 9 2 , 1 1 1 2 ,4 3 7 2 ,2 2 4 4 ,2 0 6 2 ,1 2 3 1 ,837 491 3 ,5 4 0 1,763
Total2 4 ,6 4 8 5 ,2 1 9 5 ,455 4 ,4 6 3 6 ,4 5 6 6 ,301 8 ,2 5 6 6 ,2 0 5 7 ,9 2 8 4 ,875
T O TA L 15,964 18,053 21 ,0 7 6 14 ,853 2 0 ,3 0 8 18,111 2 4 ,7 8 9 2 2 ,1 8 7 2 4 ,7 7 2 18,321
d iv i s io n  V IIIc.
2D iv ision  IXa.

Country 1990 1991 1992 1993 1994 1995 19 9 6 1997 1998 1999
Spain 1 16 ,086 16 ,940 12 ,043 16 ,675 2 1 ,1 4 6 23 ,631 2 8 ,3 8 6 35 ,0 1 5 3 6 ,1 7 4 37 ,631
Portugal2 3 ,8 1 9 2 ,7 8 9 3 ,576 2 ,0 1 5 2 ,1 5 8 2 ,893 3 ,023 2 ,0 8 0 2 ,8 9 7 2 , 0 0 2

Spain 2 1 ,406 1,051 2 ,4 2 7 1,027 1,741 1,025 2 ,7 1 4 3 ,613 5 ,093 4 ,1 6 4
T otal2 5 ,2 2 5 3,840 6 ,003 3 ,0 4 2 3 ,8 9 9 3 ,918 6 ,737 5 ,6 9 3 7 ,9 9 0 6 ,165
T O T A L 21 ,311 2 0 ,7 8 0 18 ,046 19 ,719 2 5 ,0 4 5 2 7 ,5 4 9 34 ,123 4 0 ,7 0 8 4 4 ,1 6 4 4 3 ,7 9 6

2D iv is io n  IXa.

Country 2 0 0 0

Spain 1 30 ,061
Portugal2 2 ,253
Spain2 3 ,7 6 0
T otal2 6 ,013
T O T A L 3 6 ,0 7 4
D iv is io n  V IIIc. 

2D iv ision  IXa.
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Table 3.12.3.a.6 Mackerel (combined Southern, Western & North Sea spawning component).

Y ear R ecruitm ent
A g eO

thousands

SSB

tonnes

L andings

tonnes

M ean F  
A g es 4 -8

1 984 7 4 7 8 7 2 0 2 6 4 5 8 2 8 6 4 8 0 8 4 0 .2 0 6 8
1985 3 4 6 5 8 6 0 2 6 1 6 4 0 6 614275 0 .2 0 1 3
1 986 3 5 7 5 9 1 0 2 6 3 2 3 4 0 6 0 2 1 2 8 0 .2 0 7 4
1987 5 2 3 9 6 4 0 2 6 1 1 7 0 2 654805 0 .1 9 9 9
1988 3 7 3 1 3 1 0 2 6 8 7 9 9 8 6 7 6 2 8 8 0 .2 0 9 9
1989 4 5 3 9 0 6 0 2 7 2 4 1 2 0 585921 0 .1 6 5 3
1990 3 4 3 7 6 9 0 258 0 9 2 1 625611 0 .1 6 7 8
1991 3 9 2 9 2 3 0 2 9 0 2 5 8 2 6 6 7 8 8 3 0 .2 0 8 4
1992 4 9 8 5 4 5 0 2 9 3 8 1 0 2 760351 0 .2 4 8 7
1993 6 3 8 7 1 3 0 2 7 6 6 2 4 9 8 2 5 0 3 6 0 .3 0 6 6
1994 4 9 4 6 2 4 0 2 6 1 1 7 9 2 8 2 3 4 7 7 0 .3 0 3 9
1995 5 5 5 0 3 5 0 2 8 4 6 4 0 4 756291 0 .2 9 1 5
1996 6 5 9 0 6 7 0 293 2 7 6 1 56 3 5 8 5 0 .2 1 4 7
1997 5 2 8 3 1 6 0 3 1 7 3 6 8 5 56 9 5 4 3 0 .1 9 6 0
1998 4 7 8 7 7 4 0 3 3 0 0 0 5 9 66 6 6 7 8 0 .2 0 3 4
1999 7 0 0 7 2 2 0 3 7 2 2 4 4 4 60 8 9 2 8 0 .1 7 5 6
2 0 0 0 4 2 8 0 5 0 0 3 8 1 4 6 0 6 66 7 1 5 8 0 .1 7 1 6
2 0 0 1 4 2 8 0 5 0 0 4 0 2 3 0 0 0 0 .1 6 8 2

A verage 4 9 7 2 0 2 1 2 9 7 3 9 4 4 6 6 5 6 5 0 0 .2 1 3 7
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Table 3.12.3.a.7 Mackerel in the Western Area (Fishing Areas VÏ, VII and VIII).

Year R ecruitm ent
A g eO

thousands

SSB

tonnes

L andings

tonnes

M ean F  
A g e s 4 -8

1972 2 0 0 3 6 3 0 3 0 8 3 3 9 9 170775 0 .0 1 5
1973 4 4 0 5 0 0 0 3184 0 6 3 2 1 9 4 4 5 0 .1 3 4
1974 3 4 2 2 8 3 0 3 2 0 9 3 3 8 2 9 8 0 5 4 0 .1 6 3
1975 4 8 8 0 2 9 0 2 9 5 7 2 4 7 4 9 1 3 8 0 0 .2 6 2
1976 5 0 4 1 1 7 0 2 6 0 1 4 1 0 5 0 7 1 7 8 0 .2 5 0
1977 9 5 3 2 3 0 2 5 8 4 4 5 6 3 2 5 9 7 4 0 .1 2 3
1978 3 3 2 2 1 1 0 2 7 6 5 6 4 0 5 0 3 9 1 3 0 .1 6 6
1979 5 4 6 2 8 3 0 2 4 3 3 7 6 8 6 0 5 7 4 4 0 .2 3 3
1980 5 4 2 1 0 8 0 2 0 6 9 9 7 9 604761 0 .261
1981 6 9 8 3 0 4 0 2 1 5 7 6 5 5 6 6 1 7 6 2 0 . 2 1 1

1982 1838 9 2 0 2 0 4 8 4 9 5 6 2 3 8 1 9 0 . 2 1 2

1983 1358320 2 2 9 3 1 9 4 6 1 4 2 8 7 0 .2 0 5
1984 6 5 2 0 3 1 0 2 2 9 0 2 2 4 5 5 0 9 2 9 0 .1 9 4
1985 3 1 2 4 7 3 0 2 2 6 1 7 1 8 5 6 1 2 9 2 0 . 2 0 1

1986 3 1 5 1 2 0 0 2 2 8 8 0 2 7 5 3 7 6 1 5 0 .1 7 3
1987 5 0 2 5 6 2 0 2 3 4 0 5 8 9 6 1 5 3 8 0 0 .2 1 4
1988 3 3 4 0 5 5 0 2 4 6 6 0 9 4 6 2 8 0 0 0 0 .2 3 3
1989 4 2 7 0 4 5 0 2484 6 2 1 5 6 7 4 0 0 0 .1 9 2
1990 3 1 0 5 9 0 0 2 3 3 1 4 7 9 6 0 5 9 3 7 0 . 2 0 1

1991 3 5 9 2 3 1 0 2664 1 9 3 64 6 1 6 9 0 . 2 2 0

1992 4 3 7 9 6 1 0 2 6 9 4 7 1 6 742305 0 .2 6 2
1993 5 5 7 9 6 1 0 2 4 5 3 6 3 4 8 0 5 0 3 9 0 .3 3 6
1994 4 1 5 6 7 0 0 2 2 1 7 6 1 6 79 5 7 2 3 0 .3 3 2
1995 4 1 8 8 3 4 0 2 3 6 9 9 6 7 7 2 8 7 4 2 0 .3 0 6
1996 5 0 2 3 3 4 0 2 3 7 4 5 2 8 5 2 9 4 6 4 0 .2 2 6
1997 3 5 4 6 7 2 0 2 4 6 5 1 0 6 528835 0 .2 0 8
1998 3 2 4 0 3 9 0 2 4 8 4 0 4 8 623411 0 .2 1 9
1999 3 5 0 3 0 1 0 2 7 3 3 0 6 8 5 6 5 1 3 2 0 . 2 0 2

2 0 0 0 9 9 5 3 4 1 0 2 6 3 6 9 5 2 6 3 1 0 8 5 0 . 2 1 2

A verage 4 1 6 5 3 3 3 251 5 3 5 3 5 6 1 7 0 9 0 .213
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Table 3.12.3.a.8 Mackerel, North Sea Spawning Component (Weight in ‘0 0 0 1).

Year Spawning 
Stock Biomass Landings

1965 28501 208
1966 27001 5302
1967 19001 9302
1968 15001 8222
1969 11133 7392

1970 5503 3232
1971 5803 2432
1972 12493 1254
1973 10973 2264
1974 10363 1904
1975 8264 1384
1976 7004 1654
1977 5834 1884
1978 4364 1034
1979 3364 664

1980 2584 614
1981 1894 604
1982 1624 404
1983 1684 434

1984 1115 674
1985 354

1986 435 254
1987 34

1988 365 6

1989 7
1990 76s 10

1991 6

1992 6

1993 6

1994 6

1995 J

1996 110s 6

1997 6

1998 6

1999 6 8 5 _6

2000 6

'Hamre, J. 1980 Rapp.P.-v. Reun.Cons.Int.Explor.Mer. 177:212-242. 
2Report of the Mackerel Working Group 1975. ICES CM 1975/H:3.
3Report of the Mackerel Working Group 1981. ICES CM 1981/H:7.
4Report of the Mackerel Working Group 1989. ICES CM 1989/Assess: 11. 
^Estimations based on Mackerel Egg Surveys. ICES CM 2000/G:01 Page 5. 
6Since 1990 assumed by the Working Group to be 10,0001
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3.12.4 W e s t e r n  h o r s e  m a c k e r e l  (Trachurus trachurus) ( D i v i s i o n s  I l a ,  I V a ,  V b ,  V i a ,  
V I I a - c , e - k ,  V i l l a , b . d . e )

State of stock/exploitation: The stock status is 
undefined. The current fishing mortality is above F0.i- 
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 Bpa reference point. The reference point 
Bpa (=500 0001) 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 
recruitment has not been at a comparable level. The 
reference point needs to be revised in view of the 
recruitment experience over the last 2 0  years.

Advice on management: ICES advises that catches in 
2002 be effectively limited to less than 98 0001, 
corresponding to F = 0.15 which in 2000 was 
estimated to be Fo.i- ICES also recommends that the 
TAC for this stock should apply to all areas in which 
Western horse mackerel are fished, i.e. Divisions Ila, 
Illa (western part), VI, Vb, IVa, VHa-c, VUe-k, and 
Villa,b,d,e. ICES also advises that in Divisions 
VQe,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 recruitment 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

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 130 000 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 V Ile,f have taken large 
catches o f  mainly juvenile horse mackerel from  the 
western stock. There has been a clear change in the 
age-structure o f  the catches from  older to younger fish  
since 1996. Therefore, ICES expresses concern about 
this high exploitation o f  juvenile 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 fester 
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 20 0 0  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 (EU 
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 Ila, Illa (western 
part), IVa, Vb, Via, Vila-c, VIIe-k and VIIIa,b,d,e.
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Catch forecast for 2002:
Basis: F(2001) = F(20Q0) = = 0.23; Landings (2001) = 155; SSB (2001) = 612.

F(2002) Basis SSB (2002) Catch (2002) Landings (2002) SSB (2003)
0.10 500 67 67 457
0.15 Fo.i(2000), Basis for 

last years advice
490 98 98 429

0.18 486 : ; : ;:C I B 416
0.3) 481 :  - : 128= -.403.-
$ 3 3 ■ ■ w s m  - 475 ■ 145 ■ ;■ .145 ■ m
&2 S ■ 471Ñ • 156 378

Weights in ‘0001.
Shaded scenario considered inconsistent with the precautionary approach.

Elaboration and special comment: There have been 
changes in the distribution 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 drastically.

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 major catches 
did not carry out biological sampling programmes. 
Although this has improved since 1998, the lack of

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 mackerel 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).

Catch data (Tables 3.5.11.1 and 3.12.4.1-6):
Year ÏCES Predicted uitdi Agreed. ÀCFM Disc ACFM.

Advice corresp. to advice TAC' Landings slip catch
1987 Not assessed - 155 157 157
1988 No increase in catches 102 169 184 4 188
1989 If sustained catches required; TAC 100 153 267 1 269
1990 TAC -2 0 0 203 363 10 373
1991 Within safe biological limits - 230 328 5 334
1992 Within safe biological limits - 250 369 2 371
1993 Within safe biological limits - 250 424 9 433
1994 Prudent not to increase F - 300 385 4 389
1995 Reduction in catch - 300 509 2 511
1996 Reduction in catch - 300 379 17 397
1997 Reduction in F 173 300 440 3 443
1998 Reduction in F to 0.15 150 320 296 1 304
1999 Effectively limit catches to 200 000t 200 265 274 - 274
2000 Effectively limit catches to 200 000t 200 240 175 - 175
2001 Effecdvely limit catches to <224 000t <224 233
2002 

lr̂ - • •

Effectively limit catches to 98 000t 
effectively limited to less than 98 0001

<98

is\r\s\ .^ v is io n  Vb (EU waters only), Sub-areas VI and VII, Divisions VU3a,b,d,e. Weights in ‘0001.
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Table 3.12.4.1 Landings (t) of Horse mackerel in Sub-area II. (Data as submitted by Working Group members.)

Country 1980 1981 1982 1983 1984 1985 1986 1987

Denmark - - - . - . - 39
France - - - - 1 1 2 i

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 - - 9643 1,115 9,1573 1,068 - 950
France 2 - - - - - 55 -
Germany, Fed. Rep. 64 12 + - - - - -
Norway 6,285 4,770 9,135 3,200 4,300 2,100 4 11,300
USSR/Russia (1992 -) 469 27 1,298 172 - - 700 1,633
UK tEneland& Wales) _ _ 17 _ _ _ _

Total 6,818 4,809 11,414 4,487 13,457 3,168 759 14,083

Country 1996 1997 1998 1999 20 0 0 1

Denmark - - 1,7553 - -
Estonia - - 22 - -
Faroe Islands 1,598 7993 1883 1323 2503
France - - - - -
Germany - - - - -
Norway 887 1,170 234 2,304 841
Russia 881 648 345 121 843

UK tEn aland & Wales) _ _ _ _ _

Total 3,366 2,617 2,544 2,557 1,175
Preliminary.

2Included in Sub-area IV. 
3Inciudes catches in Division Vb.
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Table 3.12.4.2 Landings (t) of Horse mackerel in Sub-area IV and Division nia 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 2312 1892 7842
Germany, Fed, Rep. + 139 30 52 + + - 3 153
Ireland 1,161 412 - - - - - - -

Netherlands 101 355 559 2,0293 824 1603 6003 850“ 1,0603
Norway2 119 2,292 7 322 3 203 776 11,7284 34,425“
Poland - - - 2 94 - - - -

Sweden - - - - - - 2 - -

UK (Engl. & Wales) 11 15 6 4 - 71 3 339 373
UK (Scotland) - - - - 3 998 531 487 5,749
USSR - - - - 489 - - - -

Total 2,151 7,253 2,788 4,420 25,987 24,238 20,808 20,895 62,877

Country 1989 1990 1991 1992 1993 1994 1995 1996 1997

Belgium 10 13 - + 74 57 51 28 -

Denmark 23,329 20,605 6,982 7,755 6,120 3,921 2,432 1,433 648
Estonia _ - - 293 - 17 - -

Faroe Islands - 942 340 - 360 275 - - 296
France 248 220 174 162 302 - - -
Germany, Fed.Rep. 506 2,469“ 5,995 2,801 1,570 1,014 1,600 7 7,603
Ireland 687 2,657 2,600 4,086 415 220 1,100 8,152
Netherlands 14,172 1,970 3,852 3,000 2,470 1,329 5,285 6,205 37,778
Norway 84,161 117,903 50,000 96,000 126,800 94,000 84,747 14,639 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
USSR/Russia (1992-) 
Unallocated + discards 12,482“ -317“ -750“ -278s -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 20001

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 (Engl. & Wales) 2 11 15
UK (N. Ireland) - - -
UK (Scotland) 3,041 1,658 3,465
Unallocated + discards 737 -325 14,613
Total

^ ^  !.. ..1. ..i...
31,247 64,725

l_T nén/l
31,583

“ Assumed to be misreported. 5 Includes 131 from the German Democratic Republic. 
6 Includes a negative unallocated catch of -4,0001.
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Table 3.12.4.3 Landings (t) 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 4,4503 4,0003
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 - - - - - i i %

UK (Engl. &Wales) 9 5 + 38 + 996 198 404 475
UK (N. Ireland) - - - -
UK (Scotland) 1 17 83 - 214 1,427 138 1,027 7,834
USSR - - - - - - - -
Unallocated + disc. -19,168 -13,897 -7,255 -
Total 8,724 11,134 6,283 19,381 31,716 33,025 20,455 35,157 45,842

Country 1989 1990 1991 1992 1993 1994 1995 1996 19971

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 2 1 3 - - - - -
UK (Engl. & Wales) 44 145 1,229 577 144 109 208 612 56
UK (N.Ireland) - - 1,970 273 - - - - 767
UK (Scotland) 1,737 267 1,640 86 4,523 1,760 789 2,669 14,452
USSR/Russia (1992 -) - 44 - - - - - - -
Unallocated + disc. 6,493 143 -1,278 -1,940 -6.9604 -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 19 99 20001

Denmark - - -

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. & Wales) 10 344 41
UK (N.Ireland) 1,132 - -

UK (Scotland) 10,447 4,544 1,839
Unallocated +disc. 98 1,507 2,038
Total

It,  . .
34,815 65,308 20,657

2Included in Sub-area VH.
3Includes Divisions Illa, IVa,b and VIb.
4IncIudes a negative unallocated catch of -7,0001.
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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 1,4772 30,4082 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
Ireland - 16 - - 65 100 703 15 481
Netherlands 23,002 25,000 27,5002 34,350 38,700 33,550 40,750 69,400 43,560
Norway 394 - - - - - - - -
Spain 50 234 104 142 560 275 137 148 150
UK (Engl. & Wales) 12,933 2,520 2,670 1,230 279 1,630 1,824 1,228 3,759
UK (Scotland) 1 - - - 1 1 + 2 2,873
USSR - - - - - 120 - - -
Total 45,697 34,749 33,478 40,526 42,952 39,034 77,628 100,734 90,253

Country 1989 1990 1991 1992 1993 1994 1995 1996 1997

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, FedRep. 7,743 8,109 12,919 12,951 15,684 14,828 17,436 15,949 28,549
Ireland 12,645 17,887 19,074 15,568 16,363 15,281 58,011 38,455 43,624
Netherlands 43,582 111,900 104,107 109,197 157,110 92,903 116,126 114,692 81,464
Norway - - - - - - - - -
Spain 14 16 113 106 54 29 25 33 -
UK (Engl. & Wales) 4,488 13,371 6,436 7,870 6,090 12,418 31,641 28,605 17,464
UK (N.Ireland) - - 2,026 1,690 587 119 - - 1,093
UK (Scotland) + 139 1,992 5,008 3,123 9,015 10,522 11,241 7,931
USSR/Russia (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

o8<N

Belgium 18 - -

Denmark 25,492 19,223 13,946
Faroe Islands - - 550
France 24,223 - 20,401
Germany 25,414 15,247 9,692
Ireland 51,720 25,843 32,999
Netherlands 91,946 56,223 50,120
Norway - - -
Russia - - -

Spain - - 50
UK (Engl. & Wales) 12,832 8,885 2,972
UK (N.Ireland) - - -
UK (Scotland) 5,095 4,994 5,152
Unallocated + discards 12,706 31,239 1,884
Total 249,446 161,654 137,766
Provisional, 

includes Sub-area VI.
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Table 3.12.4.5 Landings (t) of Horse mackerel in Sub-area VIII by country. (Data submitted by Working Group
members).

Country 1980 1981 1982 1983 1984 1985 1986 1987 1988

Denmark - - - - - - 446 3,283 2,793
France 3,361 3,711 3.073 2,643 2,489 4,305 3,534 3,983 4,502
Netherlands - - - - _2 2 2 i -
Spain 34,134 36,362 19,610 25,580 23,119 23,292 40,334 30,098 26,629
UK (Engl. & Wales) - + 1 - 1 143 392 339 253
USSR - - - - 20 - 656 - -
Total 37,495 40,073 22,684 28,223 25,629 27,740 45,362 37,703 34,177

Country 1989 1990 1991 1992 1993 1994 1995 1996 1997

Denmark 6,729 5,726 1,349 5,778 1,955 - 340 140 729
France 4,719 5,082 6,164 6,220 4,010 28 - 7 8,690
Germany, Fed. Rep. - - 80 62 - - - -
Netherlands - 6,000 12,437 9,339 19,000 7,272 - 14,187 2,944
Spain 27,170 25,182 23,733 27,688 27,921 25,409 28,349 29,428 31,081
UK (Engl. & Wales) 68 6 70 88 123 753 20 924 430
USSR/Russia (1992 -) - - - - - - - - -
Unallocated + discards - 1,500 2,563 5,011 700 2,038 - 3,583 -2,944
Total 38,686 43,496 46,396 54,186 53,709 35,500 28,709 48,269 40,930

Country 1998 1999 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 (Engl. & Wales) 9 29 112
UK (Scotland) - - 249
Unallocated + discards 1,884 -8658 5,093
Total
lr, •___

38,936 46,129 54,121
Preliminary.

2Included in Sub-area VII.
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Table 3.12.4.6 Western horse mackerel (IIa,IVa,Vb,VIa,VIIa-c,e-k,VIIIabde).

Year Recruitment
AgeO

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 4-10

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 B lu e  w h it in g  c o m b in e d  s to c k  (S u b -a r e a s  I - I X ,  X U  a n d  X IV )

State of stock/exploitation: The stock is considered to 
be outside safe biological limits. In recent years the 
stock has rapidly declined. SSB is estimated to have 
been at Bpa in 2000 and will be close to Blim in 2001. 
Fishing mortality has increased from around the 
proposed Fpa in 1997, to well above Fpa in 1998 and 
1999, and well above Flim in 2000. Total landings in 
2000 were 1.4 million t, far above the ICES 
recommended catch of 800 000 t. Landings in 2000

mainly consisted of the strong 1996 and 1997 year 
classes. The strength of incoming year classes is 
unknown.

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 been 
suggested by NEAFC, based on previous ICES advice, 
that the fishery should be managed with a constant
catch of 650 0 00 1. 

Precautionary Approach reference points (proposed in 2000):

ICES considers that: ICES proposes that:

Blim is 1.5 mill t Bpa be set at 2.25 million t

Flim is 0.51 Fpa be set at 0.32

Technical basis
Blim . B[obs Bpa= Biim exp(1.645*a) o=0.25

Fiim : F]((ss (0.51) Fpa: Fmed (1998)

Advice on management: ICES recommends that the 
fishery in 2002  for blue whiting in all areas be closed 
until a rebuilding plan has been implemented 
including provisions described below.

at the present level of fishing mortality, to below Bum in 
20 0 2 ,

Current exploitation rate and pattern mean that very 
few year classes support the fishery. The year classes

Rebuilding plan: A rebuilding plan should be 
established in which the fishing mortality is reduced to 
a low level until SSB has increased to above Bpa. 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 be 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:

dominating in the fishery are harvested heavily before 
they can reproduce or reach full growth potential. The 
estimate of year class strength for such young age 
groups is uncertain. There has been a shift towards 
dominance of the younger ages in the stock in recent 
years, in accordance with the increased fishing 
mortality.

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” between them, but it 
is treated as one stock as it so far has not been possible 
to define an unambiguous border between populations.

Comparison with previous assessment and advice:
The present assessment is in accordance with the 
assessments made in 1999 and 2000.

in 2001 = 1.514.
F(2002) Basis Catch Landings SSB in year 2002 SSB in year 2003
onwards (2 0 0 2 ) (20 0 2 )
0 ,00 No fishing 0 0 1430 1925
009 0,1 >F(2OO0) 119 119 . .. . 1406 . . . 1786
0,17 0.2 ■* Ff200<0 231 231 1382
0,26 0,3 *F(2000> •; ■ .1359
0,35 ■ m  m 2 m y  ■ 433 433 1336 1437
0.43 0,5 *H 20QQ) 525 525
0 ,8 6 F(2000) 909 m 1208 963

Weights in ‘0 0 0 1, Mean F, ages 3-7.
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Shaded scenarios considered inconsistent with the 
precautionary approach. SSB is not likely to rebuild to 
Bpa ín the short term, even with no fishery.

Medium- and long-term projections: Medium term 
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 Bpa with a 
high probability in 5-10 years at an F of 0.15 or lower 
from 2002  onwards.

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, 
Via,b and VIIb,c), but juveniles are also caught in a 
mixed industrial fishery in Sub-area IV and Division 
Illa 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 340 000 -  
1 390 000 t per year in the last decade while catches in 
the southern areas (Sub-area VIII, IX, Divisions VIId,e 
and g-k) have been stable in the range of 25 000- 
34 000 t. The Portuguese and Spanish fleets do not 
target blue whiting in Division IXa, only a small pair 
trawl fleet takes blue whiting as a target species fishing 
in Spanish waters (Divisions VIIIc and Dia). 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.

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 2001/ACFM:17),

Y ie ld  a n d  s p a w n in g  b io m a ss  p e r  R e c r u it  
F -r e fe r e n c e  p o in ts :_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Fish Mort 
Ages 3-7

Yield/R SSB/R

Average Current 0.864 0.045 0.058
F max 0.790 0.045 0.063
Fo.l 0.203 0.038 0.183
Fmed 0.299 0.042 0.141

Catch data (Tables 3.12.5.1-6):
m i i i ICES Predicted 

catch 
corresp 
tri advice

Agreed
TAC

' ACFM: ; 
Acatch ■ ■

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 6501 459
1995 Precautionary TAC for combined stock 518 6501 579
1996 Precautionary TAC for combined stock 500 6501 646
1997 Precautionary TAC for combined stock 540 672
1998 Precautionary TAC for combined stock 650 1125
1999 Catches above 650 0 0 0 1 may not be sustainable in the long run. 650 1256
2000 F should not exceed the proposed Fpa 800 1412
2001 F should not exceed the proposed Fpa 628
20 0 2 Rebuilding plan
1 NE AFC proposal for NEAFC regions 1 and 2. Weights in ‘000 t.
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Blue whiting combined stock (Sub-areas I-IX, XII & XIV)
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Table 3.12.5.Ï 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 If 11 
and Divisions 
VaJQVa-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, VIb and
Vnb-c) 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

Industrial mixed 
Fishery
(Divisions Iva-c, 
Vb and ma) 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 V111 ft Y 
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 (tons) of BLUE WHITING from the directed fisheries (Sub-areas I and II, Division Va, 
XlVa and XFVb) 1987-2000, as estimated by the Working Group.

Country 1987 1988 19894) 1990 1991 1992 1993 1994 2) 1995 ’) 1996 1997 1998 1999 2000
Faroes 9,290 - 1,047 - - - - - - 345 - 44,594 11,507 17,980
Germany 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) - - - - - - - - - - - - - -
USSR/Russia ’) 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
Denmark

- - - - - - 422 - - - -
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

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,VIa,b, Vllb.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 19981 1999 2000
Denmark 2,655 797 25 - - 3,167 - 770 - 269 - 5051 19,625 11,856
Faroes 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
Germany 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
Netherlands2) 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
USSR/Russia3) 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
’) Including 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 Illa, IVa 1987-2000, as estimated by the WG.

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
) including directed fishery also in Division 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.

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
) Directed fisheries in Villa
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Table 3.12.5.6 Results of stock assessment Blue Whiting, Output from final AMCI run.

Year Recruitment
AgeO

thousands

SSB

tonnes

Landings

tonnes

M ean F 
Ages 3-7

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
2 0 0 0 6802300 2085705 1413145 0.921
2 0 0 1 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 (%) Year when risk Year when prob. Catch in Catch in
BcBEim BcBlltn B>Bpa B>Bpa EkBlim B>Bpa 2001 2002

2002 2010 2002 2010 is below 10% is above 90% 25% 50% 75% 25% 50% 75%

Fixed F in ail years (rom 2002 onwards; F2001 = 0.4 
F-value from 2002

0.00 1 0 53 100 2002
0.10 1 0 48 100 2002
0.15 1 0 45 97 2002
0.20 1 0 43 85 2002
0.25 1 0 41 62 2002
0.32 1 9 37 30 2002

2003 723 784 853 0 0 0
2003 202 222 278
2003 297 325 358
2003 388 425 468
2004 475 520 573

- 591 647 714

Fixed F in all years from 2002 onwards; F2001 = 0.86 (F 2000)
F-value trom 2002

0.00 19 0 11 100 2003 2004 1321 1434 1561 0 0 0
0.10 23 0 2 100 2003 2006 149 164 162
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 .1 2 .6 D e e p -w a te r  F ish e r ie s  R e so u r c e s  s o u th  o f  6 3 ° N

These resources are assessed on a bi-annual 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 information.

3 .1 2 .6 .a  A n s w e r  t o  S p e c i a l  R e q u e s t  o n  t h e  M a n a g e m e n t  o f  D e e p - w a t e r  S p e c i e s

NEAFC requested ICES to consider the following with 
regards to deep-sea species:

a) 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;

b) Clarify advice statements for stocks where little 
biological information is available in order to 
generate consistency in advice (as outlined in 
Annex I pt 1-3 of the request);

c) Give established reference points used as basis
for statements on stock status (as outlined in 
Annex I pt 5 in the request); and

d) 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).

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 
population dynamics. ICES has in its advice assessed 
the stocks individually based on available data. The 
ranking requested by NEAFC further enlightens the 
differences in population dynamics among deep-water 
species,

Use of life history parameter as a basis for 
management

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.

* 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 useful, 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:

Common Name Scientific Name
Blue ling Molva dypterygia
Ling Molva molva
Tusk Brosme brosme
Roundnose grenadier Coryphaenoides

rupestris
Black scabbardfish Aphanopus carbo
Greater silver smelt Argentina silus
Orange roughy Hoplostethus atlanticus
Red sea bream Pagellus

bogaraveo
Greater forkbeard Phycis 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. mentella) 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

the lowest fraction of the virgin 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 Mediterranean, 
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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Table 3.12.6.a.l Summary of ranking of the deep-water species and the reference species redfish and Greenland 
halibut. A low rank means high vulnerability. Cases where no rank could be assigned due to lack 
of information are indicated by The overall rank in the rightmost column is an average of the 
available ranks in each row.

Life history parameter Rank
average

Species Longevity Growth
rate

Natural
M ortality

Fecundity Length 
and age a< 

first 
maturity

(?
ignored)

Greater Forkbeard 4 7 7 7 7 7

Deep water squalid sharks: Centroscymnus 
coelolepis Centrophorus squamosus

2 7 1 1 2 1.5

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 7 2 3 3.3

Tusk 4 7 2 6 3 3.8

Black scabbardfish 4 6 3 7 3 4.0

Blue ling 3 7 7 5 4 4.0

Ling 4 7 3 5 4 4.0

Red (Blackspot) Seabream 4 4 7 4 5 4.3

Beryx decadactylus 5 4 7 7 5 4.7

Beryx splendens 5 5 7 7 5 5.0
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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 
validations have been attempted, satisfactory validations 
in the sense of Beamish and McFarlane (1983) are only 
available for few deep-water species. For orange roughy 
and roundnose grenadier, age validation has been 
carried out, but results apply only to juveniles (Gordon

and Swan, 1996; Mace et ed., 1990). For orange roughy 
and Sebastes, radiometric dating of otolith cores has 
been carried 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, roundnose grenadier, and the deep- 
water squalids have the longest life-spans. Most of the 
other species have intermediate longevity (15-30 yrs), 
but die 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 Annala and Sullivan, 1996; Tracey 

and Horn, 1999
2 Roundnose grenadier >60 Allain and Lorance, 2000; Bergstad, 

1990; Kelly et al, 1997
2 Deep water squalid sharks

Centroscymnus coelolepis 
Centrophorus squamosus 60-70 Clarke, in press, 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 - 2 0 Bergstad and Hareide 1996; 
Magnusson et al. 1997

4 Tusk “ 2 0  (?) Bergstad and Hareide 1997; 
Magnusson et al. 1997

4 Black scabbardfish 8
12 from whole otoliths 
-25 from sections

Morales-Nin et a l, 1996 
FAIR 1999; BASBLACK 2000

4 Red (Blackspot) Seabream 16 Menezes et a l, 2001
4 Greater Forkbeard 15? FAIR 1999, Sub-t. 5.12, Doc.55
5 Beryx decadactylus 13 Krug et al., 1998
5 Beryx Splendens 11 Krug et a l ,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 (heir asymptotic 
length, while Lb is a measure of asymptotic size 
(Francis, 1996). However, these two parameters are 
highly correlated and strongly different. L„,k pairs may

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 (y l) Authors/comments
0 Ling Probably Rank 3
? Blue ling Probably Rank 3
•} Tusk Probably Rank 2
1 Greater Fork beard
7 Centroscymnus coelolepis

Centrophorus squamosus
1 Orange roughy 0.06-0.07 Annalaand Sullivan, 1996; Tracey

and Horn, 1999
2 Sebastes 0.06-0.11 Nedreaas, 1990
3 Roundnose grenadier

3 0.105 Bergstad, 1990
? 0.100
3 0.128 Kelly et a l,  1997
9 0.101 Al lain and Lorance, 2000
3 0.06
9 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
<? 0.17
9 0.102

4 Beryx decadactylus Menezes et a l, 2001
3 0.11
9 0.165

5 Greater silver smelt Bergstad, 1993
3 0.20
9 0.17

5 Beryx splendens Menezes et a l, 2001
3 0.134
9 0.141

6 Black scabbard fish 0.251 Morales-Nin et a l, 1996

Based on the growth data, orange roughy 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 high (see WD 
by Figueiredo et a l 2001).

N atural 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 (Armaia and Sullivan, 1996; Anon. 
2000a). 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 natural mortality rate.

Rank Species Natural mortality, M  (y~L) Authors/comments
9 Blue ling
? Greater silver smelt
? Red (Blackspot) Seabream
? Greater forkbeard
9 Centroscymnus coelolepis 

Centrophorus squamosus
? Alfonsino <Beryx spp.)
1 Orange roughy 0.04-0.045 Annala and Sullivan, 1996; Tracey 

and Horn, 1999
2 Sebastes 0.1 ICES Arctic Fisheries WG

2 Roundnose grenadier 0,1 Lorance et a l, 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 a l, 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 recruitment. 
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

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 a l, 1995), however this 
may not be the case for all stocks (Clark, et a l,  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 recruitment seems to be episodic (Clark, 
1998; Clark, et a i, 2000; Koslow, et a l, 2000), It could 
be argued that the recruitment 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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Table 3.12.6.a.5 Deep-water species ranked according to fecundity.

Rank Species Fecundity 1 Authors
Total (N..y‘) relative(N. kg'1. / 1) |

*> Black scabbard fish
Greater forkbeard

? Alfonsino
1 Deep water squalid sharks 

Centroscymnus coelolepis 7 -1 1  (3) 

13

1 or 2 (5) Girard and Du Buit, 
1999; Girard, 2000) 
Clarke, WD

Centrophorus squamosus 8 - 1 9  (4) 

8

1 or 2 (5) Girard and Du Buit, 
1999; Girard, 2000 
Clarke, WD

2 Greater silver smelt Few thousand
3 Greenland halibut 20000-70 000 Gundersen et a l 

1999
3 Roundnose grenadier (2) 23 000 

(2 500-70000)
25 000 Allain, 1998, 1999, 

in press
4 Red (Blackspot) Sea Bream 290000-1125000 Krug, 1998
4 Orange roughy (1) 28 000-385  000 38 000 

(1 1 0 0 0 -1 3 6  000)
Berrehar, DuBuit, 
Lor ail cc, 
unpublished

4 Sebastes mentella 30 0 0 0 -4 0  000 40 000 Shibanov V. per. 
Comm. (Irminger 
Sea)

'■ 5 Ling Millions
5 Blue ling Millions
6 Tusk Millions

(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.

Length and age a t 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

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 
agc/lcngth 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 really 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 life-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 first 
maturity (cm)

Age at first maturity 
(years)

Authors

7 Greater Forkbeard
1 Orange roughy (1) Berrehar, Du Buit, Lorance,

â 48 unpublished
9 52

2 Sebastes 12-15 ICES Arctic Fisheries WG
2 Roundnose grenadier (2) Bergstad, 1990

â 8
9 10
â 13.3 (PAFL) Allain, 1998, 1999, in press; FAIR,
9 14.2 (PAFL) 1999, Iceland

2 Centroscymnus coelolepis
3 86 Girard and Du Buit, 1999; Girard,
9 102 2 0 0 0 ;

Centrophorus squamosus Clarke WD
3 98-101 Girard and Du Buit, 1999; Girard,
9 124-128 2 0 0 0 ;

Clarke WD

3 Greenland halibut
â 40 4 H0ines, pers. comm.
9 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
9 37.2 6-9

3 Black scabbard fish
â 84-88 FAIR 1999, Iceland
9 92-97 Sena-Carvalho, Reis, Morales-Nin,
s 73.7 in prep, in Anon., 2000a
9 102.7

4 Ling 60-75 5-7 Magnusson et al. 1997
4 Blue ling

â 73.9 FAIR 1999, Iceland
9 89.0

5 Red (Blackspot) Seabream 30-35 cm Spain,WD by Gil and Sobrino, 2001
â 26.2 3 Azores, Mendoncae!al, 1998
9 29.2 4

5 Beryx splendens
3 22.9 2 Azores, Mendonca et al, 1998
9 23 2

5 Beryx decadactylus
3 30.3 4 Azores, Mendoncae!a í, 1998
9 32.5 4

(l)Data for the Northeast Atlantic, fish in the southern hemisphere mature younger at a lower size (Horn et a l, 1998; 
Tracey and Horn, 1999).
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Answer to point b) of the NEAFC request

A n n ex  I o f  the N E A F C  request reads as follow s:

R e q u est  fo r  c la r if ic a tio n  o f  a d v ic e  fo r  d eep -se a  
sp e c ie s

T he fo llo w in g  p oin ts are issu es w here rev iew  and  
clarification  o f  a d v ice  on d eep -sea  sp ecies presented  in  
the June 2 0 0 0  A C F M  report are requested:

1. T w o statem ents are m ad e that are generally  
applicable to  d eep -sea  fisheries w here there is  
little  b io log ica l inform ation:

"ICES recom m ends im m ediate reduction in 
th ese fish eries u n less they can be show n to be  
sustainable"

and

"C onsistent w ith a precautionary approach, 
fish in g  sh ou ld  n ot b e  a llow ed  to  expand  
faster than the acquisition  o f  inform ation  
n ecessary  to p rov id e a  basis for sustainable  
exploitation."

Both statem ents appear on p. 186  o f  the A C FM  
June 2 0 0 0  report, w h ere a general recom m endation  
is  m ad e for m an y  stocks. T h e  second  statem ent is  
a lso  repeated in  respect o f  argentine, orange  
roughy, red seabream , greater forkbeard, and  
alfonsinos.

T h e statem ents are contradictory. T h e form er  
states that catches sh ould  be reduced (but g iv e s  n o  
indication  by h o w  m uch). T he latter statem ent 
im p lies catches can  be m aintained  at current levels. 
T his am biguity  in th e ad v ice  should  be reso lved .

2 . C om paring d ifferent stocks, there d oes n ot seem  
to  be co n sisten cy  betw een  th e estim ated lev e l o f  
stock dep letion  and th e lev e l o f  th e  proposed  
reductions. S pecifica lly ,

- O range roughy is  estim ated  a s  b ein g  ou tside  
safe b io lo g ica l lim its and b iom ass is  estim ated  as 
being about h a lf  B msy in  Sub-area V I, T h is is  a 
sim ilar situation to  that estim ated  for b lack  
scabbardfish, tusk and roundnose grenadier, but 
w hereas in th ose cases an effort reduction o f  30  
to  50%  is  advised , for th e orange roughy the 
ad vice on ly  im p lie s  that catches sh ould  not 
increase. T he a d v ice  seem s to  b e  on a  d ifferent 
lev e l o f  risk  acceptance than ICES h as accepted  
for m an y  other species.

- R oundnose grenadier is  estim ated to be  
d epleted  to  30%  o f  u nexp lo ited  stock  size , and a 
50%  effort reduction  is  en visaged . In 
com parison, tusk is  estim ated  to  b e  m ore  
depleted  (to  2 0 % o f  u nexp lo ited  stock  size), yet 
the ad vice is  to  reduce effort by on ly  30% .

3 . For ling , total m ortality in  the stock is  estim ated  
to  be 0 .7  to 0 .8  (im p ly in g  an F  o f  around 0.5 to
0 .7 ) and ad vice is  to  reduce fish in g  effort b y  
30% . T his im p lies  that acceptable fish ing  
m ortality le v e ls  are in  the range about 0 .4  to 0.5, 
T his is  the sam e sort o f  ran ge as proposed  for 
m ore productive sp ecies  on the continental shelf, 
and for w hich  c lo se  m onitoring o f  the stocks 
a llow s reduction o f  r isk  by taking appropriate 
rem edial action s in the case  o f  stock  declines. 
Such op tion s are n ot availab le in the case o f  
deep-sea sp ecies . A dditionally , the stock is  
reported to be "outside sa fe  b io log ica l lim its in 
som e parts o f  its range" by A C FM . G iven  that, as  
ad vised  on p. 2 6 5 , "the sp ecies and stocks are a 
priori n ot able to  cop e w ith  h igh  or even  
m oderate exp loitation  rates", the im p lied  lev els  
o f  risk  for this stock  seem  m uch higher than 
th ose norm ally con sidered  acceptable.

4 . ICES is  asked to clarify, for black scabbardfish, 
to w h ich  zon es th e  ad v ice is  intended to be  
applied.

5. For several stocks, reference is  m ade that the 
stock  is  "outside sa fe  b io log ica l limits". 
H ow ever, the precautionary reference poin ts and  
the basis for their defin ition  is  n ot given  in the  
A C F M  report, although m ention  is  m ade o f  these  
in  the corresponding Study Group report. A s for 
the other stocks, IC ES is  asked to state exp lic itly  
its precautionary referen ce p o in ts as the basis for  
d efin ing  safe b io lo g ica l lim its, and to  describe  
the risks incurred on vio lating  such lim its.

6 . A C FM  recom m ends that "a com prehensive data  
collection  system  is  urgently required, and 
research on a ll stocks sh ou ld  be increased to  
p rovide the data n ecessary  for assessm ent". It 
w ou ld  be h elp fu l i f  A C F M  w ou ld  rev iew  the  
ex istin g  and proposed  data-collection  system s 
and ad v ise  on ex ten sion s or m odifications that 
m ay b e  required to  m ak e them  appropriate for 
m onitoring deep -sea  resources. S pecifically , 
ST E C F  in 2 0 0 0  h as recom m en ded  m inim um  
standards o f  data co llec tion  for m an y stocks, 
includ ing  deep-sea sp ecies; and N E A FC  h as had  
a  log-b ook  reporting sch em e in ex istence for  
som e years (see  E U  regulation 2807 /83).
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Answer to the NEAFC request point b)

Clarification of advice statements, Annex I, Pts. 1-4.

Pt. 1 Apparent contradictory statements

T he sen tence “C on sisten t w ith  a precautionary  
approach, fish in g  sh ou ld  n ot be a llow ed  to expand faster 
than th e acquisition  o f  inform ation  necessary  to  p rovide  
a  basis for sustainable exp loitation” o n ly  ap plies to deep  
w ater fisheries that m ay  d evelop  on virgin stocks 
(stocks that h ave n ot p reviou sly  been  exp loited) or on  
stocks w here exp loitation  clearly  h as on ly  been  on a 
m arginal or lim ited  part o f  th e entire population. N ew  
fisheries, expansion  into u nexplo ited  areas, or 
sign ificant chan ges in the fish eries (i.e . introduction o f

n ew  gears or fleets) sh ou ld  b e  perm itted  o n ly  w hen  
these fish eries  expand very s lo w ly , an d  are 
accom p anied  by program m es to co llec t data w hich  
a llo w  evaluation  o f  stock  status. S p ecies  for w hich  this 
type o f  ad v ice  is  applicab le is  listed  under Category 1 in 
T able 3 .12 .6 .a .7 .

M ost exp lo ited  deep-w ater sp ecies are at present 
con sidered  to  b e harvested ou tside sa fe  b io lo g ica l lim its. 
IC ES recom m en ds im m ediate reduction in these  
fish eries u n less  th ey  can b e  show n to b e  sustainable. 
W h en th ese fish eries h ave been  reduced, con sisten t w ith  
a precautionary approach, fish in g  sh ould  n ot b e  a llow ed  
to  expan d  faster than the acquisition  o f  inform ation  
n ecessary  to  p rov ide a  b asis for sustainable exploitation . 
S p ecies/stock s for w h ich  this type o f  a d v ice  applies is  
listed  under Category 2  in T able 3 .12 .6 .a .7 .
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T a b le  3 .1 2 .6 .a .7  S p ecies/stock  grouped according to  w h ich  ad v ice  statem ent ap plies. C ategory 1 com p rises stocks  
for w h ich  n ew  fish eries m ay d evelop , but o n ly  i f  th e state o f  the stock  i s  c lo se ly  m onitored. 
C ategory 2  com prises stocks that are fu lly  exp lo ited  or overexp lo ited  an d  for w hich  im m ediate  
reduction in  th e fish ery  is  recom m ended. * ind icates that all know n stocks o f  th e sp ecies fa lls  in 
that category. M ain ly  based  on ICES C oop. R es. R ep. N o . 2 4 2 , includ ing so m e n ew  evaluations o f  
expanding fisheries.

S p ecies/S tock C a te g o r y  1
D evelop in g  n ew  fish eries

C a te g o r y  2  
F u lly  or overexp lo ited

C o m m en t

G eneral
recom m endation

A d v ic e  2000:
F isheries on such species be  
p erm itted  on ly  w hen they  
expand very s lo w ly , and are 
accom p anied  b y  program s to  
co llec t data w hich  a llo w  
evaluation  o f  stock  status

A d v ic e  2000:
Im m ediate reduction un less fisheries  
can be show n to b e  sustainable

B lu e ling A ll  Populations 

A d v ic e  2000:
there sh ou ld  b e  n o  directed fish eries for 
th is stock and m easures should  be 
im plem ented  to  redu ce/m in im ise  
catches o f  th is stock  in m ix ed  fisheries.

L ing A ll  Populations 

A d v ice  2000:
overall fish in g  effort sh ou ld  b e  reduced  
by 30% .

T usk Hatton B ank fishery (Part o f  
Sub-area V I and X II)

A ll  areas excep t H atton Bank  

A d v ic e  2000:
overall fish in g  effort sh ou ld  b e  reduced  

by 30% .

M ain ly  by-catch in 
lin g  fishery.

R oundnose
grenadier

Stocks ou tside Sub-areas VI, 
V II, V b

Sub-areas V I, V II and V b  com bined  

A d v ice  2000:
reduction in fish in g  effort by 50%  for 
Sub-areas V I and V H  and D iv ision  V b  
com bined.

Status o f  fish ery  and  
stock in  the 
Skagerrak (I lla )  
unclear but landings 
are h igh  com pared  
w ith s ize  o f  area.

B lack
scabbardfish

Stock  in  Sub-area X S tock  in Sub-areas V , V I, V II, and X II 
S tock  in Sub-area IX  is  probably  
C ategory 2.

A d v ice  2000:
R eduction in  fish in g  effort by 50% .

Stock structure 
rem ains unclear.

Greater silver 
sm elt or 
argentine

A ll  Populations A p p lies prim arily to 
areas w here target 
fish ery  is  expanding, 
e.g . V , V I, V II

O range roughy S tock s in all areas excep t V I Sub-area V I

A d v ic e  (se e  p t 2  below ): 
a sign ificant reduction o f  effort to 
around 50% .

Stock structure and  
status unclear except 
in Sub-area VI

R ed
(=blackspot)
seabream

A ll Populations

Greater
forkbeard

A ll Populations State o f  stocks  
unknown

A lfon sin os  
(Beryx spp.)

A ll Populations State o f  stocks 
unknown

D eep-w ater  
squalid  sharks

A ll Populations State o f  stocks 
unknown
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Pt. 2 Inconsistencies in advice. Comparisons between 
stocks.

T h e analysis presented  in the answ er to  the N E A FC  
request a) su ggests that the three sp ecies m en tion ed  in  
the N E A F C  request, i.e . Orange roughy (average rank  
1.6), T usk  (average rank 3 .8 ) and R oundnose grenadier  
(average rank 2 .4 ), d iffer in their vulnerability to  
fish in g .

O range rou gh y  is  vulnerable to fish in g  both because o f  
its  life  h istory (se e  answ er to request a )) and because it 
is  an aggregating sp ecies. Catch per unit o f  effort data  
m a y  be a poor indicator o f  im pact o f  harvesting b ecause  
the in d ex  m a y  stay  h igh  desp ite sequential depletion  o f  
lo ca l aggregations. T he vulnerability o f  oran ge rou ghy  
w as n ot fu lly  reflected  in last year’s advice. A n  
assessm en t o f  the orange roughy in Sub-area V I is  
available, w h ile  the stock  status in other Sub-areas 
cannot be a ssessed  d ue to insufficien t data. N o  n ew  
evaluation  o f  the orange rou ghy in Sub-area V I is  
availab le th is year, but on the basis o f  the 2 0 0 0  

assessm en t sh ow in g  a  very dep leted  stock, a  sign ificant 
reduction o f  effort to  around 50% is  proposed. T he  
fish ery  in Sub-area V I is  m ore in ten sive than in other 
Sub-areas. T h e  reduction o f  effort proposed is sim ilar to  
that proposed  for the som ew hat less  vu ln erable but 
h eav ily  exp lo ited  roundnose grenadier.

T he ad vice on  tusk w as n ot based  on  an estim ate o f  the  
overa ll b iom ass to  be b e lo w  2 0 % o f  th e  virgin stock  
biom ass. T usk  is  estim ated  to  b e lo w  Ui™ (20%  o f  virgin  
biom ass) in  D iv ision  V b  on ly . E lsew h ere  C PU E has  
been d eclin ing, but data s in c e  1996  are n ot available for  
som e o f  the m ost im portant fisheries. T here is  not 
su fficien t reliab le data to  evalu ate stock  status in these  
areas, but the fish eries have con tin ued  in  the sam e  
m anner and m ay  even  have expanded  sin ce  1996 . ICES  
therefore ju d ged  that an overall significant reduction in 
effort is  required and proposed  a  30% reduction.

C om pared w ith  data ava ilab le  for tusk, data for 
roundnose grenadiers cover a m uch w ider area  
(D iv ision  V b  and Sub-areas V I and V II). T he  
assessm en t is  therefore con sidered  m ore reliab le than 
that o f  tusk, but the grenadier is  m ore vulnerable to  
fish in g  than the tusk. T h e  b iom ass estim ate for 
roundnose grenadier is  c lo se  to Ui™. C om pared with  
tusk, and d esp ite the stronger con fid en ce in the 
grenadier assessm ent, a stronger reduction in effort is  
advisab le for grenadier, m ain ly  b ecau se o f  the  
differen ces in vulnerability b etw een  the tw o sp ecies. 
T his w as th e basis for the a d v ice  on a  50%  reduction in 
effort.

636 ICES Cooperative Research Report No. 246



Pt. 3 Ling - Acceptable mortality level

L in g  has a w id e  geographical and bathym etrical range  
a lso  com prising sh e lf  and coasta l waters. L in g  has life  
history  characteristics and ec o lo g y  that m akes it  less  
vulnerable to exp lo itation  than the m ere long-lived  
d eep -sea  sp ecies  such as oran ge roughy, Sebastes a.o. 
T h e availab le b io lo g ica l param eters su ggest that 
exp lo itation  lim its m igh t b e  com parable to, e .g ., 
N ortheast A rctic cod. Such  stocks seem  b y  exp erience  
to  b e  ab le  to  sustain  fish in g  m ortalities around 0.4 . 
T his is  the background for the 2 0 0 0  advice" that the 
overa ll fish in g  effort b e  reduced b y  30%."

Pt. 4 Black Scabbardfish - Zones to which the ICES 
advice applies

T h e data available cover the b lack  scabbardfish in Sub- 
areas V , V I, V II and X II. H ow ever, there is  a lso  a  
fish ery  on b lack  scabbardfish in  Sub-area IX. ICES  
w ill includ e this com pon en t in  the overall advice for 
m anagem ent o f  th e b lack  scabbardfish until ev id en ce  
that Sub-area IX supports a  s in g le  stock  separate from  
that in  other areas b ecom es available. T herefore the  
ad vice for a reduction in fish ing effort b y  50%  applies  
to  the Sub-areas V , V I, VII, X II and IX.

A  n ew  fish ery  for b lack  scabbardfish in Sub-area X  is  
d evelop ing . T h e catch rates obtained are very h igh  
com pared with other lo n g lin e  fisheries for this sp ecies. 
T h is su ggests that abundance in this Sub-area is  m uch  
high er than in other sub-areas. There is insuffic ient 
data available for a proper analysis o f  th e stock  
situation. It is  proposed  that th e fish ery  is  a llow ed  to  
d evelop  fo llo w in g  the principle sp ecified  for a n ew  
deep-w ater fishery as d iscu ssed  under the answer to 
p o in t 1) above. T h e fish ery  in  Sub-area X  is  d evelop in g  
under c lo se  m onitoring b y  observers co llectin g  relevant 
data fo llo w in g  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).

T h e Precautionary A pproach g iv es tw o  strong  
justifica tion s for a d v ice  on and  m anagem ent o f  deep- 
w ater sp ecies b eing  m ore con servative than for the 
sh e lf  stocks, w h ich  h a v e  been the h istoric focus o f  
fish eries. S pecifica lly , th e  Precautionary Approach  
requires that d ecis ion s b e  risk  averse w hen there is  risk  
o f  harm  that is  serious or d ifficu lt to reverse, and that 
m an agem en t should  b e  m ore cautious w hen  uncertainty  
is  greater. T he d iscu ssion  b elow  addresses these  
justifica tion s in the general ca se  for deep-w ater  
sp ecies. D eep-w ater (and sh e lf sp ecies) sh ow  d iverse  
life  h istories, so  there m ay  b e  occasion al excep tions to  
each  argum ent, an d  ad vice an d  m anagem ent should  
a lw ays be based  on  th e best inform ation available.

First, any sp ec ific  n ega tive  ch an ge in  stock  status w ill  
be m ore serious for deep-w ater sp ecies  than for sh e lf  
stocks, and m ore d ifficu lt to reverse. A s  described in 
the answ er to the N E A F C  request p t 1, see  ab ove, the  
l ife  h istories o f  deep-w ater sp ecies  m ean that they are 
le ss  productive than sh e lf stocks. B ein g  less  
productive, they can  sustain on ly  low er exploitation  
rates, and th ey  can on ly  in crease m ore s lo w ly  in  
respon se to m anagem ent actions intended to  im prove 
stock  status.

S econ d , for several reasons uncertainty w ill be h igh er  
for deep-w ater stocks. D ata are sparse for deep-w ater  
sp ecies  in  the ICES area, and even  w ith expanded  
research and m onitoring efforts, w ill rem ain less  
com p lete  than data for sh e lf  stocks for m any years to  
com e. M oreover, the types o f  inform ation  available for  
these sp ecies are rarely th e  tim e-series o f  age- 
structured catch  and survey data, w h ich  form  th e basis 
for assessm ents o f  sh e lf  stocks. Therefore ad vice and  
m anagem ent w ill h ave to b e  based  on indicators o f  
stock  status other than B and F, and th e perform ance o f  
these indicators as gu id es to ad v ice  and m anagem ent is  
p oorly  k now n. A lso , becau se o f  th e d ifferences in  life  
h istories b etw een  deep-w ater and sh e lf species, 
k n o w led g e o f  perturbations o f  population  status 
(reductions in  abundance, ch an ges in  a g e  com position , 
etc.) from  w h ich  sh e lf  sp ecies can recover cannot be  
transferred with con fid en ce to deep-w ater species.

R eferen ce p o in ts for deep-w ater sp ecies m ust b e  set in  
con text o f  both  o f  th ose factors. B ecau se  an y harm  w ill  
b e m ore serious and m ore d ifficu lt to  reverse for deep- 
w ater stocks than for sh e lf  stocks, lim it reference point 
o f  deep-w ater sp ecies m ust b e  set to ensure that stocks 
are in  better condition  than th e stock  status associated  
w ith  lim it referen ce p oin ts for sh e lf  stocks. B ecause  
uncertainty is  greater for deep-w ater stocks, 
precautionary referen ce p o in ts w ill  h ave to be further 
from  lim it referen ce points than is  the case  for sh e lf  
stocks, to  a ch ieve  th e sam e d egree o f  risk  avoidan ce b y  
m anagem ent.

ICES used  b io lo g ica l reference points for deep-w ater  
sp ecies  for th e  first tim e  in 1998  and  suggested  using  
the fo llo w in g  lim it and P A  referen ce points:

Fiim= F 35%SPR 
F p a= M

B lim=  0 .2 * B max (m axim um  observed  b iom ass, m ay be a 
sm oothed  (over tim e) estim ate)

Bpa= 0.5*Bmax

For m an y stock s there is  n o  absolute b iom ass estim ate  
available and instead IC E S u ses indicators, e .g . a 
C PU E  in d ex  from  a  research v esse l survey (preferably) 
or from  logb ook  data for com m ercial fish in g . T hese  
ind ices are notated  U  so  that U lim is  an ind ex  for B lim,
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etc. U sin g  such in d ices p osed  for data poor situations 
the references points becom e:

Uiim= 0 .2 * U mai (m axim um  observed b iom ass indicator, 
m a y  be a sm oothed  (over tim e) ind ex)

Upa=  0 . 5 H W

For m ost deep-w ater stocks th e on ly  inform ation  
available on fish in g  m ortality rates is from  catch- 
curves ( i f  an estim ate o f  M  is  available) and, g iven  that 
th e assessm en t m ethods used  (Production and  m od ified  
D eL u ry m odels) generate estim ates o f  current and  
virgin  exp lo itab le b iom ass, these b iom ass reference  
p oin ts w ere used  for all stocks.

ICES ad vice on deep-w ater sp ecies  in  2 0 0 0  did not 
refer exp lic itly  to  referen ce points for th e individual 
stocks. H ow ever, U]im =  0 .2 * U mai and  Upa =  0 .5 * U mai, 
w ere adopted for a ll the deep-w ater sp ecies for w hich  
ad vice w as provided, although further w ork is  needed  
to determ ine i f  d eep -sea  sp ecies can recover readily  
from  depletion  to 2 0 % o f  th e u nexplo ited  condition. 
A s k n o w led g e accum ulates on deep-w ater sp ecies  and  
fisheries, ICES w ill con tin ue to bring forward and  
refine referen ce p o in ts for th ese  stocks. ICES w ill 
assess  the status o f  the deep-w ater sp ecies again in 
2 0 0 2 .

A n sw e r  to  N E A F C  R e q u est  p o in t  d ). P ro v id e  a d v ice  
o n  h o w  to  im p r o v e  d a ta -c o llec tin g  sy stem s and  
a d v ic e  o n  a p p r o p r ia te  im p ro v em en t fo r  m o n ito r in g  
d eep -se a  reso u rces .

A ssessm en ts o f  deep-w ater sp ecies d epend  on 
retrospective tim e-series o f  catch and effort. Currently  
used  tim e-series are referenced  to  IC E S Sub-areas and  
D iv isio n s or aggregates o f  these. B ecau se o f  th e patchy  
distribution o f  deep-w ater fish  interpretation o f  such  
tim e-series depends on k n ow led ge o f  the fish ing  
grounds w here th ese catches w ere taken. Therefore, 
d eta iled  spatial inform ation on catch and effort is  
important. L andings and effort data on m ore relevant 
reporting areas, such as rectangles w ou ld  b e  o f  sp ecia l 
im portance for fish eries statistics for Sub-area XII.

IC E S finds that the ex isting  data cou ld  be im proved by:

•  Provid ing m ore deta il on spatial inform ation  
on w h ere the fish in g  took p lace. M any deep- 
sea  sp ecies exten d  their occurrence over very  
w id e areas, but w ith very uneven distribution  
w ithin th ese areas. Inform ation on a  fin e  sca le  
w ou ld  be o f  great value to  the assessm ents.

•  Including the depth o f  th e fish in g  ground in 
the logbook .

•  E xpanding th e sp ecies  lis t  to  in c lu d e request 
for inform ation on sharks and rays.

N E A F C  issued  in 1998 “R ecom m endation  on a  schem e  
o f  control and enforcem ent in respect o f  fish in g  vesse ls  
fish in g  in  areas beyond the lim its o f  national fisheries  
jurisd iction  in  the convention  area ( “T h e sch em e”). 
T his sch em e w as entered in to  force on  1 July 1999. 
T h e E U  h as im plem ented  corresponding reporting  
practices for their ow n and n on -E U  v esse ls  fish ing  
w ith in  its  E E 2 ,

A rticles 7  an d  8  o f  th e N E A F C  sch em e concerning  
logbook s and reporting o f  catch  and effort are those  
m ost relevant to the IC E S w ork on deep-sea resources. 
ICES h as attem pted to  id en tify  desired  ch an ges w ith  
the v iew  to  facilitate the im provem ent o f  basic  
inform ation and data f lo w  to  th e assessm en t process.

S p a tia l In fo rm a tio n

In accordance with A rticle 7b  (and A n n ex IV ), 
logb ook s sh a ll contain sp ec ies-sp ec ific  catch and effort 
inform ation on th e spatial sca le  o f  ‘sm all statistical 
rectan gle or fish in g  loca tion ’ .

T h e  fish ery  for deep-w ater sp ecies  are under V M S  
sa te llite  tracking, a system  that provides very  detailed  
inform ation on the p osition  o f  th e vesse l. Such detailed  
data w ill be subject to  con fid en tia lity  considerations, 
but it  m ay  b e  an effic ien t so lution  to the statistics 
problem  to lin k  the logb ook  databases w ith the V M S  
databases w ith a tim e lack. From  a stock  assessm ent 
p oin t o f  v iew  such a  tim e lag  o f  b etw een  3 and 6  

m on th s w ou ld  b e  acceptable.

H ow ever, such deta iled  statistics h a v e  not consistently  
been available. U su a lly  data o n ly  a llo w  an aggregate  
catch and effort estim ate on the sca le  o f  ICES Sub-area  
or D iv ision , and this system  o f  areas is  n ot suitable for  
deep -sea  fish  stocks. It w ou ld  therefore b e  o f  great 
value to  th e assessm ents i f  data on the requested  finer- 
sca le  data w ere m ad e available. T his w ou ld  enable  
aggregation  o f  catches by m ore natural sub-areas. It is 
therefore su ggested  that catch and effort data by  
statistical rectan gle be provided to  IC E S.

ICES sh ou ld  cooperate with N E A F C  and together  
exp lore the p ossib ility  o f  com p ilin g  a  database from  
w h ich  tim e-series o f  data b y  statistical rectan gles can  
be constructed.

D e p th  o n  F ish in g  G ro u n d

L ogb ook s used  in  deep-w ater fish eries  do n ot includ e  
inform ation  on depth o f  fish in g , although fish ing  
operations m ay  exten d  over w id e  depth ranges w ithin  
short tim e-periods. T he la ck  o f  p rovision  for the 
recording o f  depth is  a shortcom ing in  the schem e. 
E ven within a  statistical rectan gle  th e depth m ay vary  
considerably, and it is  know n from  several previous  
stud ies that target sp ecies  and com m u nities change  
m arkedly w ith depth. Inclusion  o f  depth inform ation, 
even  coarse data such as an average depth o f  tow s or
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lo n g lin e  sets, w ou ld  therefore facilitate m ore detailed  
data analysis.

I f  V M S  data w ere link ed  to  the logb ook  databases it  
w ou ld  be p o ss ib le  to  infer the fish in g  depth usin g  
fish in g  charts and an entry in  th e logb ook  w ou ld  n ot be  
necessary.

Species List

A ttachm ent II related  to A rtic le  8  lists  the sp ecies  
in c lu d ed  in  th e schem e. For m o st sp ecies  this lis t  is  
adequate, but a  problem  is  the lack  o f  sp e d e s -sp e c if ic  
inform ation  for sharks and rays. D eep -sea  sharks have  
l ife  h istories that m ak e them  particularly vulnerable to 
enhanced  m ortality rates, and life  history patterns vary  
am ong sp ecies. ICES has obtained  som e sp ecies-  
sp ec ific  landings and effort data through national 
sam pling schem es, but th e data sets are lim ited  and do  
not cover a su ffid en t proportion o f  th e catch. Provision  
o f  sp ec ies-sp ec ific  data on sharks and rays w ou ld  
constitu te a considerable im provem ent.

Sharks and rays are notorious d ifficu lt to  id en tify  and  
therefore either an educational sch em e am ong the 
fisherm en or an observer program m e is  required for a 
breakdown to  species.

Discards

T he recording o f  discards is  optional (A n n ex  IV ). ICES  
has com p iled  discard inform ation, m ain ly  b ased  on  
observers reports, but again the sca le  o f  such  
observations is  lim ited  both geograph ically  and  
tem porally. T h e assessm ents w ou ld  ben efit from  a 
ch an ge o f  th e  sch em e w hereby th e record ing o f  
discards (b y  sp e d e s )  b ecom es m andatory. E xp erien ce  
su ggests that reliab le d iscard data can o n ly  b e  obtained  
through an observer schem e.
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3 .1 3 S tock s in  th e  B a ltic

3.13.1 Overview

T h e  m ain  fish eries for cod  in  the B a ltic  u se  dem ersal 
traw ls, h igh  op en in g trawls (operating both p elag ica lly  
an d  dem ersally), and g illn ets. T here h as been an 
in crease in g illn et fisheries in th e 1 9 9 0 s  and th e share 
o f  th e total catch o f  cod  taken by g illn ets  h as in  recent 
years been about 50% . T he B a ltic  h erring is  exp lo ited  
m a in ly  by p ela g ic  trawls and d em ersal traw ls and, 
during the sp aw nin g season, by trap-nets/pound-nets in  
coasta l areas. T h e  herring trawl fish ery  is  largely  a 
m ix ed  herring and sprat fish ery  w h ere share o f  herring  
varies sign ificantly  by su b-d iv ision s an d  season s. T he  
m ain  body o f  th e sprat catch is  taken by p e la g ic  pair 
traw lin g  and used for industrial purposes. T here has  
been an increase in  catches o f  sprat in  the m o st recent 
years and 1997 catches w ere a t a record h ig h  o f  
5 2 9  0 0 0 1 in  the w h o le  B altic. T h e sprat catches h ave  
s in c e  decreased  con tin uou sly  to  389  0 0 0  t in  2000 . 
B altic  salm on is  exp lo ited  by drift net, trap n et and  
lo n g lin e  fisheries.

A n  overv iew  o f  catches o f  fish  in  th e B a ltic  u n til 1999  
as o ffic ia lly  reported to  ICES, is  g iven  in  Section  
3 .1 3 .2 .

For B altic  co d  there is  o n e  m an agem en t u n it covering  
a ll S ub -d iv ision s 2 2 -3 2 .  ICES con siders th e stocks in  
S ub -d iv ision s 2 2 - 2 4  an d  Sub -d iv ision s 2 5 - 3 2  as 
separate stocks, how ever, and a d v ice  is  p rovided  on  
th em  separately.

IC E S reiterates its advice that the co d  stocks sh ould  be  
m an aged  separately in  order to  better adapt the  
exp lo itation  to the present d evelop m en t in the tw o  
stocks.

IB SF C  has in Septem ber 1999 adopted a L o n g -T e r m  
M a n a g e m e n t S tra teg y  fo r  th e  C od  S to ck s  in  th e  
B a lt ic  S ea

The IBSFC agreed to  implement a long-term  
management plan fo r  the two co d  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 fo r  stable 
and high yield. The plan  shall consist o f  the following  
elements:

1. Every effort shall be made to maintain a minimum 
level o f  Spawning Stock Biomass (SSB) greater  
than 160 000 tonnes fo r  the Eastern stock and 9  
000 tonnes fo r  the Western stock

2. A  long-term management p lan  shall be 
implemented, by which annual quotas shall be set

fo r  the fishery on the Eastern stock, reflecting a 
fishing m ortality rate o f  0.6, and fo r  the Western 
stock LO, both fo r  appropriate age groups as 
defined by ICES.

3. Should the SSB fa ll below  a reference point o f  
240 000 tonnes fo r  the Eastern stock and 23 000  
tonnes fo r  the Western stock, the fishing mortality 
rates referred to  under paragraph 2 will be 
adapted in the light o f  scientific estim ates o f  the 
conditions then prevailing, to ensure safe and 
rapid recovery o f  spawning stock biomasses to 
levels in excess o f  240 000 tonnes and 23 000  
tonnes, respectively, fo r  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 o f  
the cod stocks.

5. The exploitation pattern  in the fisheries fo r  cod
and in particular, the selectivity shall be im proved  
in the light o f  new scientific advice from  ICES with 
the objective to  enhance the spawning biomass o f  
cod  and reduce discards.

6. Additional technical measures including, inter
alia, further lim itation on effort, restrictions on 
fishing days, closing o f  areas and/or seasons, 
obligation to change fishing ground in case o f  high 
abundance o f  juveniles, special reporting 
requirements, and other appropriate control
measures should be considered.

7. The IBSFC shall, as appropriate, adjust
management measures and elements o f  the p lan  on 
the basis o f  any new advice provided by ICES.

A  review o f  this arrangement shall take p lace no later 
than year 2003.

For cod , unu su ally  strong year c lasses in  1976 , 1979  
and  1 9 8 0  form ed th e  b asis for an increase in  th e stock  
in  th e eastern B a ltic  an d  an exp an sion  in  th e fisheries. 
C atch lev e ls  m ore than doubled  and th e  fishery  
attracted v esse ls  from  other B a ltic  fish eries and  from  
fleets n orm ally  operating ou tside the B a ltic  S ea . In 
alm ost a ll years lan d in gs h a v e  been far above th e levels  
recom m ended  by IC E S. T h e  d ec lin e  in  stock  s iz e  and  
land in gs started around 1985 an d  continued up to 1992. 
F leet cap acity  and  fish in g  effort h ave n o w  been reduced  
to  so m e extent, but fish in g  m orta lity  increased  as the  
stocks d eclined . Im proved recruitm ent in  th e early  
1990s h as resu lted  in  spaw ning stock  b iom asses  
increasin g  ab ove th e  1 9 9 2  m in im u m , and  th is increase  
h as been seen  e sp ec ia lly  in  th e w estern B a ltic  cod  
stock. A fter a  s lig h t in crea se  in  1 9 9 4 -1 9 9 5 , th e SSB  o f

642 ICES Cooperative Research Report No. 246



th e  eastern B a ltic  cod  stock  h as decreased  again  in 
1 9 9 6 -1 9 9 9  to  a  h istor ica lly  lo w  level.

T h e  su ccess o f  cod  reproduction is , am ong other th ings, 
dependent on  certain m in im u m  lev e ls  o f  sa lin ity  and  
oxygen  concentration  for the fertilisation  an d  survival 
o f  th e eg g s  and larvae. T h e u n u su ally  lo n g  p eriod  with  
lo w  in flu x  o f  N orth S ea  water from  th e  la te  1970s to 
th e  early  1 9 90s w as in  gen eral a p eriod  o f  low  
recruitm ent. T h e in flu x  in 1993  resulted  in  im proved  
en vironm ental con d itions, w h ich  a llow ed  the p ossib ility  
o f  im proved recruitm ent but d id  n ot secure it. S in ce  
1993  there h ave  not been m ajor in flu xes. T h e effect o f  
an intrusion o f  N orth  S ea  w ater in to  the B a ltic  S ea  is  
u su ally  su fficien t to  support better en vironm ental 
con d ition s for tw o sp aw nin g  season s (about 1.5 years) 
at th e  m ost, because afta: that p eriod  th e sa lin ity  and  
oxygen  lev els  in  the deep  water layers d ecrease b elow  
th e  lev e l at w h ich  cod  e g g s  can survive.

T h e  recent im provem ent in  recruitm ent and the  
reversal o f  the dow nw ard trend in  sp aw ning stock  
biom ass has been seen  in  both th e W estern  (Sub­
d iv is ion s 22  and 2 4 ) in 1 9 9 4 -1 9 9 7  and Eastern (Sub­
d iv is io n s  2 5 -3 2 )  cod  stocks in  1 9 9 4 -1 9 9 5 . H owever, 
fish in g  m ortalities are s till estim ated  to b e  h ig h  in  th e  
W estern  stock  and increased  from  a  low er lev e l in  the  
E astern  stock. In th e W estern stock  th e increase in  
sp aw nin g stock b iom ass in  recent years w as caused  
m a in ly  by th e 1994  year class, an d  it  is  expected  that 
th e spaw ning stock  b iom ass w ill in crease w ith  the  
p resent exploitation  pattern, d u e  to  th e 1997  year c la s s , . 
w h ich  is  estim ated  to be ab ove average. T h e  Eastern  
stock  h as been b elow  the long-term  average s in ce  1986 , 
and thus a recovery  o f  th e stock  can hardly b e  exp ected  
w ith  th e  present exp lo itation  pattern and tend en cy for  
fish in g  m ortality to  increase. It is  therefore considered  
that a precautionary approach, in c lu d ing  reductions in  
fish in g  effort is  n eed ed  i f  th ese  stocks are to  recover on  
a  m ore perm anent basis.

T h e lan d in gs o f  sp r a t for industrial purposes h ave  
increased  m arkedly during th e  last decade. H e r r in g  
and sprat are used  m ain ly  for hum an consum ption  
w hen landed  in  th e countries on the eastern B altic  
coasts, but for production o f  fish m eal and  o il  in  the  
countries on the w est coast.

H erring in  th e  B altic  is  assessed  as f iv e  stocks. T h is is  
to b e  regarded as a  com p rom ise betw een u sin g  the  
larger num ber o f  stocks/popu lations that h ave  been  
identified  for b io lo g ica l reasons and the practical 
constraints, e .g . in  w hat units are catch figures  
available, and  w hat are the p ossib ilit ie s for correctly  
allocatin g  ind iv idu al fish  to  particular stocks.

Sprat is  assessed  a s o n e  u nit for the entire B altic.

T h e exp lo itation  rate o f  p e la g ic  stocks in  the B a ltic  h as  
increased  s in c e  th e m id -1 9 9 0 s. D u e to  the lo w  
abundance o f  co d  the natural m ortality  o f  B a ltic  herring  
and sprat is  lo w  at present. T h e B a ltic  sprat is  
con sidered  to  be harvested  in sid e  safe b io log ica l lim its. 
A  sharp d ecrease in m ean w eigh t at a ge  o f  sprat h as  
been observed sin ce  1993. A  continuous decreasing  
trend in  m ean  w eigh t at a g e  has been observed in  m ost  
herring stocks in  th e B altic  s in ce  the m id -1 9 8 0 s. T his  
d eclin e  in  m ean  w eigh t at a ge  partly exp la in s the  
d ec lin in g  trend in b iom ass o f  the herring stock  in  Sub­
d iv is io n s 2 5 -2 9 ,  32  (in clu d in g  G u lf o f  R iga). A t the  
p resent th e  m ean  w eigh t o f  herring rem ains at a very  
lo w  lev e l. S till, there h ave  been so m e ind ication s in the  
last few  years that th e d ecreasing trend o f  th e  m ean  
w eig h t is  s lo w in g  dow n. D u e to the decreasing S SB  and  
increasin g  trend in  fish in g  m ortality th e C entral B a ltic  
herring is assum ed to be outside o f  b io log ica l lim its.

It h as, for several reasons, been d ifficu lt to estim ate the  
ab solu te stock  s iz e  for the p e la g ic  stocks, a lthough  the  
d evelopm en t o f  stock  s ize  in rela tive  term s is better 
described. In con sisten cies betw een years in  th e results  
from  acou stic  surveys and low  precision  in  the  
estim ates o f  sp ecies  com position  in the m ixed  fisheries  
h a v e  contributed to the variation in stock  estim ates  
g iven  during th e la test years. H owever, a fourfold  
in crease in  sprat catches betw een 1991 an d  1 9 9 7  h as  
been observed and th e d evelop m en t o f  th is fishery, and  
con seq u en tly  the rate o f  fish in g  m ortality, should  be  
c lo se ly  m onitored.

T h e  m u ltisp ecies interactions m ay  p eriod ica lly  h a v e  a 
strong in flu en ce on  the state o f  fish  stocks in  the Baltic, 
depending on the abundance o f  cod  as th e m ain  
predator in  th e  B a ltic  S ea  ecosystem . T o  take into  
accoun t th e m u ltisp ecies effects, th e data from  
m u ltisp ecies  assessm en t m eth ods are used  in  the  
assessm en t o f  p e la g ic  stocks. H owever, interactions  
w ith  other p oten tia l top predators, such as salm on and  
sea l that are poten tia lly  very im portant in the northern  
B altic  Sea, are n ot yet q uantified  an d  are therefore not  
directly  included  in the present ICES advice.

T h e spring-spaw n ing o f  herring stock  in  S u b -d iv isions  
2 2 - 2 4  and  D iv isio n  Illa  m igrates after th e spaw ning  
season  in to  th e  Kattegat, Skagerrak and eastern parts o f  
the North S ea, w here it  m ixes w ith  the N orth S ea  
autum n-spaw ning herring stock  during th e feed in g  
period . D ifficu lties  in  a llocatin g  catches to  the B altic  
spring-spaw ning stock  and  to  th e  considerably larger  
N orth S ea  stock, uncertain catch statistics, and  
con flictin g  trends in  survey in d ices h ave  resulted  in  
unreliable assessm ents for the spring-spaw ning stock  o f  
herrin g  in  S ub -d iv ision s 2 2 -2 4  and D iv ision  Illa .

For B a lt ic  sa lm o n  a n d  se a  tr o u t see  overv iew  in 
S ection  3 .1 3 .1 5 .
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3.13.2 N om in a l ca tch es in  th e  B a ltic  A rea

O ffic ia lly  reported catch es in the B a ltic  until 1999  are 
given  in T ables 3 .1 3 .2 .1 -5 . T h ese  are the catches 
o ff ic ia lly  reported to  ICES b y  national statistical o ff ices  
for publication  in th e ICES Fishery Statistics.

In th e assessm ents, the w orking groups try to estim ate  
discards and slipp ed  fish , landings w hich are not 
o ff ic ia lly  reported, and th e com position  o f  by-catches. 
T h ese  am ounts are includ ed  in th e estim ates o f  total 
catch  for each stock  and are used  in th e assessm ents; 
thus, they appear in  the tables and figu res produced by  
w orkin g groups. T h ese estim ates vary considerably  
b etw een  d ifferent stocks and fisheries, b eing  n eg lig ib le  
in so m e cases and constituting im portant parts o f  the  
total rem ovals from  other stocks. Further, the catches 
used  b y  the w orking groups are broken dow n into sub­
d iv ision s, w hereas th e o ffic ia lly  reported catches by

som e countries are reported by the larger D iv is io n s  Illb , 
c, an d  d. T he trends in  T ables 3 .1 3 .2 ,1 -5  m ay  not, 
therefore, correspond to th ose on  w h ich  assessm ents  
h ave been  based, and are presented  for inform ation  
only, w ith out an y com m en t from  A C FM .

T he 1 9 9 0  catches listed  under the Federal R epublic o f  
G erm any and  the Germ an D em ocratic R epub lic refer to 
catch es by v esse ls  from  th e resp ective form er territories 
during the w h o le  o f  1990, before and after p o litica l 
union. Thus, catches taken by v esse ls  registered  in the  
form er G erm an D em ocratic R epub lic in  the m onths  
after unification  are included  in  the Germ an D em ocratic  
R epu b lic  figures.

T h e  catch data used  in the assessm en ts are g iven  in 
other tables.
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Table 3.13.2.1 Nominal ñsb catches in the Baltic from 1973-1999 (in TOO t). Anadromous species, except
salmon, not included. (Data as officially reported to ICES.)

Y ear Species Total
C od Herring Sprat Flatfish Salm on Freshwater species Others

1973 189 4 0 4 213 18 2 .7 23 55 905
1974 189 4 0 7 242 2 1 2 .9 2 1 5 4 937
1975 234 415 2 0 1 ' 24 2 .9 2 0 6 0 957
1976 255 393 195 19 3.1 2 1 4 6 932
1977 213 413 2 1 1 2 2 2 .4 2 2 4 2 925
1978 196 42 0 132 23 2 . 0 2 2 4 4 839
1979 273 459 78 2 4 2.3 2 0 4 7 903
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 2 0 917
1984 4 4 2 4 2 6 52 15 3 .7 13 17 969
1985 344 431 69 17 4 .0 1 1 16 892
1986 271 401 75 18 3.5 1 2 19 800
1987 238 373 91 16 3.8 13 24 759
1988 225 4 07 8 6 14 3 .2 13 31 779
1989 192 4 1 4 89 14 4 .2 14 18 745
1990 167 360 9 2 1 2 5.6 1 1 18 6 6 6

1 9 9 1 1 139 295 1 1 1 14 4 .6 17 19 600
1 9 9 2 1 72 339 146 1 2 4 .7 8 13 595
1 9 9 3 1 41 3 52 194 1 2 3 .4 1 0 7 619
1 9 9 4 1 75 353 301 18 2.9 9 8 767
1 9 9 5 1 117 343 326 2 2 2.7 9 17 837
1 9 9 6 1 164 3 26 4 6 4 2 2 2 . 6 9 6 994
1 9 9 7 1 134 3 70 5 2 0 2 0 2 . 6 1 2 9 1,068
1 9981 103 383 4 4 6 18 2 .1 1 1 5 968
1 9 9 9 1 117 343 40 8 18 1.7 1 1 6 905
Preliminary.
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Table 3.13.2.2 Nominal catcb (tonnes) of HERRING in Divisions IIIb,c,d 1963-1999. (Data as officially reported to
ICES.)

Y ear Denm ark Finland Germ an
D em .R ep.

Germany,
Fed.Rep.

Poland Sw eden U S S R Total

1 9 6 3 1 4 ,9 9 1 4 8 , 6 3 2 1 0 ,9 0 0 1 6 ,5 8 8 2 8 , 3 7 0 2 7 ,6 9 1 7 8 , 5 8 o 1 2 2 5 , 7 5 2

1 9 6 4 2 9 , 3 2 9 3 4 , 9 0 4 7 , 6 0 0 1 6 ,3 5 5 1 9 ,1 6 0 3 1 ,2 9 7 8 4 ,9 5 6 2 2 3 ,6 0 1

1 9 6 5 2 0 , 0 5 8 4 4 , 9 1 6 1 1 ,3 0 0 1 4 ,9 7 1 2 0 , 7 2 4 3 1 ,0 8 2 2 8 3 ,2 6 5 2 2 6 , 2 1 6

1 9 6 6 2 2 , 9 5 0 4 1 ,1 4 1 1 8 ,6 0 0 1 8 ,2 5 2 2 7 ,7 4 3 3 0 ,5 1 1 9 2 ,1 1 2 2 5 1 ,3 0 9

1 9 6 7 2 3 , 5 5 0 4 2 ,9 3 1 4 2 , 9 0 0 2 3 , 5 4 6 3 2 ,1 4 3 3 6 , 9 0 0 1 0 8 ,1 5 4 3 1 0 ,1 2 4

1 9 6 8 2 1 , 5 1 6 5 8 ,7 0 0 3 9 , 3 0 0 . 1 6 ,3 6 7 4 1 , 1 8 6 5 3 ,2 5 6 1 2 4 ,6 2 7 3 5 4 , 9 5 2

1 9 6 9 1 8 ,5 0 8 5 6 , 2 5 2 1 9 ,1 0 0 1 5 ,1 1 6 3 7 ,0 8 5 3 0 ,1 6 7 1 1 8 ,9 7 4 2 9 5 , 2 0 2

1 9 7 0 1 6 , 6 8 2 5 1 ,2 0 5 3 8 , 0 0 0 1 8 ,3 9 2 4 6 , 0 1 8 3 1 ,7 5 7 1 1 0 ,0 4 0 3 1 2 ,0 9 4

1 9 7 1 2 3 , 0 8 7 5 7 ,1 8 8 4 1 , 8 0 0 1 6 ,5 0 9 4 3 , 0 2 2 3 2 ,3 5 1 1 2 0 ,7 2 8 3 3 4 ,6 8 5

1 9 7 2 1 6 ,0 8 1 5 3 ,7 5 8 5 8 , 1 0 0 1 0 ,7 9 3 4 5 , 3 4 3 4 1 ,7 2 1 1 1 8 ,8 6 0 3 4 4 , 6 5 6

1 9 7 3 2 4 , 8 3 4 6 7 ,0 7 1 6 5 , 6 0 5 8 ,7 7 9 5 1 ,2 1 3 5 9 , 5 4 6 1 2 7 ,1 2 4 4 0 4 , 1 7 2

1 9 7 4 1 9 ,5 0 9 7 3 ,0 6 6 7 0 , 8 5 5 9 , 4 4 6 5 5 ,9 5 7 6 0 ,3 5 2 1 1 7 ,8 9 6 4 0 7 ,0 8 1

1 9 7 5 1 8 ,2 9 5 6 9 ,5 8 1 7 1 , 7 2 6 1 0 ,1 4 7 6 8 , 5 3 3 6 2 ,7 9 1 1 1 3 ,6 8 4 4 1 4 , 7 5 7

1 9 7 6 2 3 ,0 8 7 7 5 ,5 8 1 5 8 , 0 7 7 6 ,5 7 3 6 3 , 8 5 0 4 1 ,8 4 1 1 2 4 ,4 7 9 3 9 3 ,4 8 8

1 9 7 7 2 5 ,4 6 7 7 8 ,0 5 1 6 2 , 4 5 0 7 , 6 6 0 6 0 , 2 1 2 5 2 ,8 7 1 1 2 6 ,0 0 0 4 1 2 ,7 1 1

1 9 7 8 2 6 , 6 2 0 8 9 , 7 9 2 4 6 , 2 6 1 7 , 8 0 8 6 3 , 8 5 0 5 4 ,6 2 9 1 3 0 ,6 4 2 4 1 9 , 6 0 2

1 9 7 9 3 3 ,7 6 1 8 3 ,1 3 0 5 0 ,2 4 1 7 , 7 8 6 7 9 ,1 6 8 8 6 ,0 7 8 1 1 8 ,6 5 5 4 5 8 , 8 1 9

1 9 8 0 2 9 , 3 5 0 7 4 ,8 5 2 5 9 , 1 8 7 9 ,8 7 3 6 8 , 6 1 4 9 2 ,9 2 3 1 1 8 ,0 7 4 4 5 2 ,8 7 3

1 9 8 1 2 8 , 4 2 4 6 5 ,3 8 9 5 6 , 6 4 3 9 , 1 2 4 6 4 , 0 0 5 8 4 ,5 0 0 1 1 0 ,7 8 2 4 1 8 , 8 6 7

1 9 8 2 4 0 , 2 8 9 7 3 ,5 0 1 5 0 , 8 6 8 8 ,9 2 8 7 6 , 3 2 9 9 2 ,6 7 5 9 9 ,1 7 5 4 4 1 , 7 6 5

1 9 8 3 3 2 , 6 5 7 8 3 ,6 7 9 5 1 ,9 9 1 9 ,2 7 3 8 2 , 3 2 9 8 6 ,5 6 1 1 1 2 ,3 7 0 4 5 8 , 8 6 0

1 9 8 4 3 2 , 2 7 2 8 6 ,5 4 5 5 0 ,0 7 3 8 , 1 6 6 7 8 , 3 2 6 6 5 , 5 1 9 1 0 5 ,5 7 7 4 2 6 , 4 7 8

1 9 8 5 2 7 , 8 4 7 8 8 ,7 0 2 5 1 ,6 0 7 9 , 0 7 9 8 5 ,8 6 5 5 7 , 5 5 4 1 1 0 ,7 8 3 4 3 1 , 4 3 7

1 9 8 6 2 1 ,5 9 8 8 3 ,8 0 0 5 3 ,0 6 1 9 , 3 8 2 7 7 , 1 0 9 3 9 , 9 0 9 1 1 5 ,6 6 5 4 0 0 , 5 2 4

1 9 8 7 2 3 ,2 8 3 8 2 , 5 2 2 3 5 0 ,0 3 7 6 , 1 9 9 6 0 , 6 1 6 3 6 , 4 4 6 1 1 3 ,8 4 4 3 7 2 ,9 4 7

1 9 8 8 2 9 , 9 5 0 9 2 , 8 2 4 3 5 3 ,5 3 9 5 ,6 9 9 6 0 , 6 2 4 4 1 , 8 2 8 1 2 2 ,8 4 9 4 0 7 , 3 1 3

1 9 8 9 2 6 , 6 5 4 8 1 , 1 2 2 3 5 4 ,8 2 8 5 ,7 7 7 5 8 ,3 2 8 6 5 , 0 3 2 1 2 1 ,7 8 4 4 1 3 , 5 2 5

1 9 9 0 1 6 ,2 3 7 6 6 ,0 7 8 3 4 0 , 1 8 7 5 , 1 5 2 6 0 ,9 1 9 5 5 , 1 7 4 1 1 6 ,4 7 8 3 6 0 ,2 2 5

Year Denm ark Estonia Finland Germ any Latvia Lithuania Poland Sw eden R ussia Total
1 9 9 1 2 3 ,9 9 5 2 7 ,0 3 4 4 5 1 , 5 4 6 s 1 6 ,0 2 2 3 3 ,2 7 0 6 , 4 6 s 3 4 5 ,9 9 1 5 9 , 1 7 6 3 1 ,7 5 5 2 9 5 , 2 5 7 s

1 9 9 2 3 3 ,8 5 5 2 9 ,5 5 6 7 2 , 1 7 1 3 1 7 ,7 4 6 2 5 ,9 6 5 3 , 2 3 7 6 5 2 , 8 6 4 7 5 ,9 0 7 2 7 , 9 7 9 3 3 9 , 2 8 0 s

1 9 9 3 3 4 ,9 4 5 3 2 , 9 8 2 7 7 , 3 5 3 3 2 0 ,1 4 3 2 1 , 9 4 9 3 , 9 1 2 6 5 0 , 8 3 3 8 6 ,4 9 7 2 3 ,5 4 5 3 5 2 , 1 5 9 s

1 9 9 4 4 5 , 1 9 0 3 4 ,4 9 3 9 7 , 6 7 4 3 1 2 ,3 6 7 22,616 4 , 9 8 8 s 4 9 ,1 1 1 7 0 , 8 8 6 1 5 ,9 0 4 3 5 3 , 4 1 1 s'7

1 9 9 5 3 7 , 7 6 2 4 3 , 4 8 2 9 4 , 6 1 3 3 7 , 8 9 8 2 4 ,9 7 2 3 , 7 0 6 s 4 5 , 6 7 6 6 8 ,0 1 9 1 6 ,9 7 0 3 4 3 , 0 9 9 s

1 9 9 6 3 4 , 3 4 0 4 5 , 2 9 6 9 3 , 3 3 7 3 7 , 7 3 7 2 7 , 5 2 3 4 , 2 5 7 s 3 1 , 2 4 6 6 7 , 1 1 6 1 4 ,7 8 0 3 2 5 , 6 3 2 s

1 9 9 7 3 0 , 8 7 6 5 2 , 4 3 6 9 0 , 3 3 4 3 1 2 ,7 5 5 2 9 ,3 3 0 3 , 3 2 1 s 2 8 , 9 3 9 1 1 0 ,4 6 3 1 1 ,8 0 1 3 7 0 , 2 5 5 s

1 9 9 8 3 8 , 8 0 0 4 2 ,7 2 1 8 5 , 5 4 5 3 9 , 5 1 4 2 4 ,4 1 7 2 , 3 6 8 s 2 1 , 8 7 3 1 4 7 ,7 0 6 1 0 ,5 4 4 3 8 3 , 4 8 8 s

1 9 9 9 3 7 , 9 7 4 4 4 ,0 3 9 8 2 , 2 3 7 3 1 0 ,1 1 5 2 7 ,1 6 2 1 ,3 1 2 s 1 9 ,2 2 9 1 0 8 ,3 1 6 1 2 ,7 5 6 3 4 3 , 1 4 1 s

Including Division Ula.
2Large quantity of herring used for industrial purposes is included with “Unsorted and Unidentified Fish". 
^Includes some by-catch of sprat.
'’As reported by Estonian authorities; 32,6831 reported by Russian authorities.
5 A s  reported by Lithuanian authorities; 6 ,4561 reported by Russian authorities.
^Preliminary.
7Includes catches from, the Faroe Islands of 1221.

ICES Cooperative Research Report No. 246 647



Table 3.13.2.3 Nominal catch (temnes) of SPRAT in Divisions Iüb,c,d 1963-1999. (Data as officially reported to
ICES.)

Year Denm ark Finland German
D em .R ep.

Germ any,
Fed.R ep.

Poland Sw eden U S S R Total

1963 2,525 1,399 8 , 0 0 0 507 10,693 1 0 1 4 5 ,8 2 0 ' 69,045
1964 3 ,8 9 0 2 , 1 1 1 14,700 1,575 17,431 58 55 ,753 95,518
1965 1,805 1,637 1 1 , 2 0 0 518 16,863 4 6 52 ,8 2 9 84,898
1966 1,816 2,048 2 1 , 2 0 0 6 6 13,579 38 52 ,407 91 ,454
1967 3 ,614 1,896 1 1 , 1 0 0 2 ,9 3 0 12,410 55 4 0 ,5 8 2 72,587
1968 3,108 1,291 1 0 , 2 0 0 1 ,054 14,741 1 1 2 55 ,0 5 0 85,556
1969 1,917 1,118 7 ,5 0 0 377 17,308 134 90,525 118,879
1970 2 ,948 1,265 8 , 0 0 0 161 20,171 31 120,478 153,054
1971 1,833 994 16,100 113 31,855 6 9 133,850 184,814
1972 1 ,602 972 14,000 297 38,861 1 0 2 151,460 207 ,294
1973 4 ,1 2 8 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 ,5 0 2 4 33 121,700 210,735
1978 10,797 2,373 13,710 570 28 ,5 7 4 807 75 ,529 132,360
1979 8 ,897 3,125 4,019 489 13,868 2 ,2 4 0 45 ,7 2 7 78,365
1980 4 ,7 1 4 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 ,7 4 2
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 ,1 5 6 7,111 34,003 68,639
1986 5,693 705 2 ,5 1 4 392 26 ,967 2,573 36 ,4 8 4 75,328
1987 8,617 2 8 7 2 1,308 392 34 ,887 870 44 ,8 8 8 91,249
1988 6 ,869 495 2 1,234 2 54 25 ,359 7,307 44,181 85,699
1989 9,235 2 2 2 1 1,166 5 76 20 ,597 3,453 53,995 89,244
1990 8,858 1622 518 905 14,299 7 ,485 59,737 91,964

Y ear Denm ark E stonia Finland G erm any Latvia Lithuania Poland Sw eden R ussia_ _ _ _ _ _ Total
1991 21,781 14,124' 9 9 2 7 3 6 11,996* 3,569 23 ,200 8 ,328 20 ,7 3 6 110,569 '
1 992 28 ,210 4 ,1 4 0 8932 608 17,388 1,6975 30 ,126 53 ,558 9,851 146,471s
1993 27,435 5,763 2062 8 ,267 12,553 2 ,7 9 8 5 33,701 92 ,4 1 6 10,745 193,884s
1994 69 ,644 9 ,079 49 7 2 374 20 ,1 3 2 2,789s 44 ,5 5 6 135,779 16,719 300 ,535s’6
1995 76 ,420 13,052 4 ,1 0 3 2 230 24 ,383 4 ,7 9 9 5 37 ,280 150,435 14,934 325 ,636s
1996 123,549 22,493 14,3512 161 34,211 10,165s 77 ,472 163,087 18,287 463 ,776s
1997 153,765 39 ,6 9 2 19,8522 428 4 9 ,3 1 4 6 ,0 0 0 s 105,298 123,207 2 2 ,1 9 4 519 ,7 5 0 s
1998 111,003 32 ,165 27 ,0 1 4 4,551 44 ,8 5 8 5 ,1 3 2 s 59,091 141,209 21 ,078 4 4 6 ,1 2 2 s’7
1999 97 ,686 36 ,407 18,8862 182 42 ,8 3 4 3,117s 71 ,705 106,000 31 ,627 408 ,4 4 4 s
Including Division Ida.

2Some by-catch of sprat included in herring.
3As reported by Estonian authorities; 17,8931 repeated by Russian authorities. 
4As reported by Latvian authorities; 17,6721 reported by Russian authorities. 
sPreliminary.
d elu d es catches from the Faroe Islands of 96 6 1.
7 Includes catches from the Faroe Islands of 2 1 1.
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Table 3.13.2.4 Nominal catch (tonnes) of COD in Divisions IEb,c,d 1963-1999. (Data as officially reported to
ICES.)

Year Denm ark Faroe
Islands

Finland German
D em .R ep.

G erm any
Fed.R ep.

Poland Sw eden U S S R Total

1963 35,851 1 2 7,800 10,077 47 ,5 1 4 22 ,827 30,550* 154,631
1964 34,539 16 5,100 13,105 39,735 16,222 24 ,4 9 4 133,211
1965 35,990 23 5,300 12,682 41 ,498 15,736 22 ,420 133,649
1966 37,693 26 6 , 0 0 0 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 ,0 2 4 70 18,700 13,573 63,245 18,508 43,611 202,731
1969 45 ,1 6 4 58 21 ,500 14,849 60 ,749 16,656 41 ,582 200 ,558
1970 43,443 7 0 17,000 17,621 68 ,4 4 0 13,664 32,248 192,486
1971 47 ,563 3 9 ,8 0 0 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 ,7 9 0 16,134 20,083 189,297
1974 58,659 160 9,013 2 0 , 1 0 1 4 8 ,6 5 0 14,184 38,131 188,898
1975 63 ,8 6 0 298 14,740 21 ,483 69 ,318 15,168 49 ,289 234 ,1 5 6
1976 77 ,5 7 0 278 8 ,548 24 ,0 9 6 70 ,4 6 6 2 2 ,8 0 2 51,516 2 5 5 ,2 7 6
1977 74,495 310 10,967 31 ,5 6 0 47 ,703 18,327 29 ,6 8 0 213 ,0 4 2
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 3 8 8 ,1862
1981 93,155 2,765 3 ,249 12,938 15,082 120,942 44 ,3 0 0 87 ,746 380,177
1982 98 ,230 4 ,3 0 0 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 ,4 7 4 54 ,876 92 ,248 375 ,774
1984 121,297 6,354 5,257 9 ,886 39 ,6 3 2 93,429 65 ,788 100,761 4 4 2 ,4 0 4
1985 107,614 5,890 3,793 6,593 24 ,1 9 9 63 ,2 6 0 54,723 78 ,127 344 ,199
1986 98,081 4 ,5 9 6 2 ,917 3,179 18,243 43 ,237 48 ,8 0 4 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 ,6 3 4 16,388 33,351 58 ,027 28 ,137 2 2 5 ,3 7 4
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 ,7 3 0 54,473 13,461 167,446

Year Denmark Estonia Faroe Finland  
Islands

Germ any Latvia Lithuania Poland Sw eden R ussia Total

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 , 6 6 8 1,250 8744 13,314 16,244 4 0 4 71 ,5 9 4 “
1993 10,919 7 0 558 203 5 ,127 1,333 9 0 4 4 8,909 1 2 , 2 0 1 483 4 0 ,7 0 7 “
1994 19,822 905 779 520 7 ,088 2 ,3 7 9 1 ,8 8 6 4 14,426 25,685 1,114 7 4 ,6 0 4 “
1995 34 ,612 1,049 777 1,851 14,681 6 ,471 3 ,6294 25,001 27 ,289 1,612 1 17,2654,s
1996 48 ,505 1,392 7 1 4 3 ,132 20,607 8,741 5 ,5 2 1 4 34,856 36 ,932 3 ,304 163,993“'5
1997 42,581 1,173 33 1,537 14,483 6 ,1 8 7 4 ,4 9 7 4 31,659 29,329 2,803 134 ,282“
1998 2 9 ,4 7 6 1,070 - 1,033 10,989 7 ,7 7 8 4 ,1 8 7 4 25 ,778 17,665 4 ,5 9 9 102,575“
1999 38,169 1,060 - 1,570 15,439 6 ,9 1 4 4 ,3 7 0 “ 26,581 17,476 5,211 116,790“

‘including Division nia.
“includes catches from United Kingdom (England & Wales) of 2,9011.
3As reported by Estonian authorities; 1,8121 reported by Russian authorities. 
4Preliminary.
d e lu d es  preliminary catches from Norway of 2 9 3 1 far 1995 and 28 9 1 for 1996.
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Table 3.13.2.5 Nominal catch (tonnes) of FLATFISH in Divisions nib,c,d 1963-1999. (Data as officially reported to
ICES.)

Y ear Denm ark Finland German
D em .R ep.

Germany,
Fed.Rep.

Poland Sw eden U SS R Total

1963 9,888 - 3,390 7 9 4 2 ,794 1,026 1,460J 19,862
1964 9 ,5 9 2 - 4 ,6 0 0 905 1,582 1,147 4 ,4 2 0 22 ,246
1965 8,877 - 2 ,3 0 0 899 2 ,418 1,140 5,471 21,105
1966 7 ,5 9 0 - 2 ,9 0 0 647 3 ,817 1,113 5,328 21,395
1967 8,773 - 3 ,400 786 2,675 1,077 4 ,259 20 ,9 7 0
1968 9,047 - 3 ,600 769 4 ,0 4 8 1,047 4,653 23 ,1 6 4
1969 8,693 - 2 ,8 0 0 681 3,545 953 4 ,1 6 7 20 ,839
1970 7 ,937 - 2 , 2 0 0 606 3 ,962 4 6 4 3,731 18,900
1971 7 ,2 1 2 - 2 ,5 0 0 553 4 ,093 415 4 ,088 18,861
1 972 6,817 - 3,200 542 4 ,9 4 0 4 12 3 ,950 19,861
1973 6,181 - 3,419 655 4 ,2 7 8 7 24 2 ,550 17,807
1 974 9,686 5 5 2 2 ,3 9 0 628 4 ,6 6 8 653 2,515 20,595
1975 8,257 1 0 0 2 ,1 7 2 937 5,139 658 6,455 23,718
1976 7 ,5 7 2 194 2,801 836 4 ,3 9 4 5 82 3,018 19,397
1977 7,239 203 3,378 960 4,879 4 8 4 4 ,7 5 4 21,897
1978 9,184 390 4 ,0 3 4 1,106 5,418 396 2 ,5 0 0 23 ,028
1979 10,376 399 4 ,3 9 6 665 5,137 4 5 0 2 ,6 7 0 24,093
1980 8,276 5 2 3 ,286 4 6 0 3,429 427 2 ,305 18,235
1981 6,674 78 3,031 7 04 2 ,958 4 3 4 2 ,323 16,202
1982 5 ,818 5 0 3,608 543 4 ,2 1 4 250 2 ,5 9 6 17,079
1983 6 , 0 0 0 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 ,2 9 0 542 3,533 170 1,528 16,606
1986 6,808 5 2 3 ,480 4 9 4 5 ,0 4 4 250 1,438 17,566
1987 5,734 58 2,457 757 4 ,4 6 8 273 2 ,194 15,941
1988 5,092 69 3,227 759 3 ,030 281 1,605 14,063
1989 4 ,597 7 0 3 ,822 • 644 2 ,9 4 6 245 1,723 14,047
1990 5 ,6 8 2 59 1,722 820 2 ,253 257 1,427 1 2 , 2 2 0

Year Denmark E stonia Finland Germ any Latvia Lithuania Poland Sw eden R ussia Total
1991 5 ,583 2 4 8 s 76 3,055 445 4 n/a 4 ,0 0 9 2 2 4 317 ' 13,957s
1992 4 ,579 164 64 2 ,287 624 399s 3 ,906 337 75 12,435s
1993 3 ,275 165 85 2 ,1 5 6 475 155s 5,101 271 159 11,842s
1994 5 ,094 162 79 6 ,6 3 4 337 270s 4 ,9 0 0 3 1 4 173 17,963s
1995 6 ,5 5 6 1 0 2 89 5 ,1 4 6 411 209s 8 ,9 6 4 661 268 22 ,406s
1996 6 ,387 297 98 3 ,134 336 4 0 1 s 8 ,8 3 6 1,597 774 21 ,8 6 0 s
1997 6 ,357 334 85 3,311 413 696s 6 ,168 1,374 1,131 19,869s
1998 5 ,8 6 2 355 81 2 ,955 4 0 0 811s 5,835 677 1,188 18,164s
1999 5 ,579 4 1 6 82 3 ,239 563 571s 5 ,787 4 3 9 1,013 17,689s

‘Including Division Illa.
2Excluding subsistence fisheries.
3As reported by Estonian authorities; 2361 reported by Russian authorities. 
4 As reported by Latvian authorities; 4 6 6 1 reported by Russian authorities, 
d elu d es 1411 reported by Russian authorities for Lithuania.
^Preliminary.
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3 .1 3 .3 Herring in Sub-divisions 22-24 and Division Illa (spring spawners) 
(see Section 3.4.7)
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3 .1 3 .4 H err in g  in  S u b -d iv isio n s 2 5 -2 9  (in clu d in g  G u lf  o f  R iga) and  32

A n sw e r  to  req u est for  in fo rm a tio n  o n  h err in g  stock  
com p on en ts: ICES has com piled  inform ation on herring 
stock  com ponents in the central Baltic. T his information  
is  insufficient to  justify  a  n ew  assessm ent structure with  
several subunits and further docum entation is required  
before such stock units cou ld  b e  reliably re-defined. Until 
this work is  com pleted, ICES w ill present an assessm ent 
for the stock com ponents com bined in Sub-divisions 25- 
2 9 + 3 2  (incl. G u lf o f  R iga) and a  separate assessm ent for 
the G ulf o f  R iga herring.

S ta te  o f  stock /exp lo ita tion : A lthough the exact stock  
s ize  is  uncertain, there is  h igh  confidence that the

spaw ning biom ass h as continued to decrease and is c lo se  
to  the h istoric low . T he fishing m ortality increased  
throughout the late 1990s and the stock is currently 
harvested outside safe b io log ica l lim its. Current fishing  
m ortality is  ab ove Fpaand even above Fita.

M a n a g em en t ob jectives: There are n o  explicit 
m anagem ent objectives for this stock. H ow ever, for any  
m anagem ent objective to m eet the precautionary criteria, 
F  should  b e  le ss  than the proposed Fpa and spawning  
stock  biom ass should be m aintained above B pa o n ce  an 
appropriate va lue is  identified.

P reca u tio n a ry  A p p ro a ch  re fer en ce  p o in ts (u n ch an ged  sin ce  200 0 ):
IC E S  co n sid ers that: IC E S  p ro p o ses  that:

B lim not defined Bpa not defined
Fita is  0 .33 F oa be set at 0 .17

T ech n ica l basis:
B lim not defined Bpa not defined
Fjim. Fio® F Da. F mîd

There is n o  b io logica l basis at present for determ ining  
biom ass reference points. Past proposed biom ass 
reference points w ere based on low est observed biom ass. 
H ow ever, it  is  uncertain h o w  relevant past spawning  
biom ass sizes are as a guide to  precautionary reference  
p oin ts for this stock in the present reg im e o f  low  
productivity and lo w  w eights at age.

A d v ice  o n  m an agem en t: IC E S  reco m m en d s th a t  
f ish in g  m orta lity  in  2 0 0 2  sh ou ld  b e  red u ced  b e lo w  th e  
Fpa =  0 .17  to  a llo w  th e  S SB  to  increase . T h e  T A C  for  
h e r r in g  in  S u b -d iv ision s 2 5 -2 9 ,  32  sh o u ld  b e  set so  
th a t th e ca tch  o f  th is  stock  in  2 0 0 2  is  le ss  th a n  73  0 0 0 1  
T o  a llo w  th e  SSB  to  reb u ild  to  h istor ic  s iz e s  a ssocia ted  
w ith  good  recru itm en t, a re b u ild in g  p la n  sh ou ld  be  
d evelop ed .

R e b u ild in g  plan: T w o exam ples o f  m edium -term  
scenarios that cou ld  be im plem ented for rebuilding are 
d iscussed  below .

R e le v a n t factors to  b e  con sid ered  in  m an agem en t: T he
T A C  for herring has been kept far ab ove th e  reported  
land ings s in ce 1989. Herring and sprat are m o stly  caught 
in m ix ed  fisheries, but directed fish eries e x is t in som e  
countries.

T he im plication  o f  a substantially reduced harvest o f  the  
h a r in g  stock  as ad vised  sh ou ld  b e  con sidered  w hen  
im plem enting the m anagem ent plan for sprat fisheries.

T h e sp ecies com position  in th ese m ix ed  p elagic  
fish eries h as changed profoundly during th e 1990s.

Sprat n o w  constitutes about 60%  o f  reported landings 
com pared to less  than 10% in earlier years. T he  
m ism atch  o f  sp ecies  proportions in  quotas and in 
land in gs h as created incentives for m isreporting by  
sp ecies. Such  m isreporting seriously  a ffects  rebuilding  
o f  the herring stock. T he m isreporting a lso  affects the  
quality  o f  th e assessm ents o f  both sprat and herring. T o  
ensure that m ix ed  fish eries operate in com p lian ce with  
quotas for both  herring and sprat, m easures m u st be 
taken to en sure that reporting is  accurate. R eporting o f  
catches b y  sp ec ies  m ust b e  based on appropriate 
sam pling. T h e resp ective T A C s m u st reflect sp ecies  
abundances in  th e sea.

L arge variab ility  in  m ean w eigh t at a ge  h as been  
ob served  during the last decade. A  general d ecrease in  
grow th, cau sed  by environm entally ch an ged  feed ing  
con d itions h a s  been coupled  with changes in relative  
abundance o f  stock  com ponents. Increased proportions 
o f  s low -grow in g  herring, esp ecia lly  in  S ub -d iv ision s 25  
and 2 6  h a v e  d ecreased  th e w e ig h t a t a ge  even further in  
th ese areas. M igrations o f  stock  com pon ents w ith  
different grow th rates b etw een  spaw ning areas and  
feed in g  areas contribute to  th e large season al and area  
variability in  m ean  w eigh ts. A lso  any ch an ges in the 
area d istributions o f  reported land in gs contribute to the  
variability. T h e se  factors increase th e uncertainty in the  
p rognoses and m ake it  m ore d ifficu lt for m an agem en t to 
set T A C S  that m eet the d esired  objectives.

M uch o f  th e estim ated  d ec lin e  in S SB  h as been  
attributed to  th e overall decrease in  m ean  w eigh ts at 
age, a s  the num bers o f  m ature herring (spaw ning stock  
in  num bers) h ave  rem ained stable during 1 9 8 2 -1 9 9 6
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(F igure 3 .1 3 .4 .1 ). T h e decrease in  S SB  sin ce  1997  has, 
h ow ever, been  associated  w ith a m arked d ec lin e  in  
num bers.

C o m p a r iso n  w ith  p rev io u s  a sse ssm e n t a n d  ad v ice:
T h e present assessm en t g ives about 22%  higher  
estim ates o f  S S B  and 32%  low er fish in g  m ortality than

M e d iu m - a n d  lo n g -ter m  p rojection s: T w o m edium - 
term predictions are given  in F igures 3 .1 3 .4 .2  and 
3 .13 .4 ,3 , both based on the assum ption o f  a  15%  
reduction in F  for year 2001 and using m ean w eigh ts at 
a ge for 19 9 8 -2 0 0 0 . In Figure 3 .13 .4 ,2 , F  is  reduced to 
80% o f  the F pa lev e l for the w h o le  period  2 0 0 2 -2 0 1 0 , 
w hereas in F igure 3 .13 .4 .3 , F  is  kept at Fpa. F ish in g  at 
0 .8*F pa w ou ld  result in average annual catches from  
75 0 0 0 1 to  135 0 0 0 1 betw een 2 0 0 2  and 2010 . S SB  is  
projected to reach 7 5 0  0 0 0 1 (the previously  proposed  B ita 
for th e stock). F ishing at w ould  result in catches o f  
about 130 0 0 0 t, w ith SSB  rem aining around 6 0 0  0 0 0 1. 
T he Bpa formerly proposed is  inserted in  the figures for 
illustration purposes. Continuation o f  th e present 
exploitation is  expected  to  lead  to  a  continued reduction 
o fS S B .

E la b o r a tio n  a n d  sp e c ia l com m en t: T h e  assessm ent is  
uncertain, d ue to the com plexity  o f  th e stock  structure 
and the uncertain split betw een herring and sprat in m ost 
p elag ic  fisheries in  the area.

T he fo llow in g  stock com ponents w ere a lso  considered  
separately: S ub -d iv ision s 2 5 -2 7 ,  S ub -d iv ision s 2 8  (G u lf 
o f  R ig a  excluded), 2 9 & 3 2 ,  and G u lf o f  R ig a  (see  
b elow ). IB SF C  proposed  to  u se S u b -d iv ision s 2 9 S + 3 2 ,  
Open Sea  herring in S ub -d iv ision s 2 5 -2 8 ,  and C oastal 
h a r in g  in S ub -d iv ision s 25  an d  26 . H ow ever, taking  
data availability  into  accoun t th ose com p on en ts for 
w h ich  assessm en t and ad v ice w ere presented , w ere  
con sidered  to  b e  the best com prom ise.

For herring in Sub-d iv isions 2 5 -2 7 , S S B  has stead ily  
decreased  sin ce  the m id -1980s. In the la st three years 
the S SB  has been a t the lo w est ob served  le v e l (about 2  
tim es low er than the average value in  1 9 8 0 -2 0 0 0 ) .  
F ish in g  m ortality w as h igh  in th e 1 980s and has 
increased  steadily  thereafter. R ecruitm ent h as been at or

last year’s  assessm ent. T h ese  changes are principally  
due to  rev ised  data for natural m ortalities and coverage  
corrections o f  th e acou stic  su rvey  data, together with a 
shorter a ge  span for the a ssessm en t data. T his latter 
p oin t created the m ajor e ffec t on  the assessm ent. The  
trends in spaw ning stock  and fish ing m ortality have, 
how ever, not changed.

b elow  the long-term  average s in ce the m id -1 9 8 0 s . 
L andings h a v e  d eclin ed  from  around 160 0 0 0  t in the  
1980s to around 80  0 0 0 1 in  th e 1990s, Table 3 .13 .4 .1 .

For th e  G u lf  o f  R iga  herring, SSB  and recruitm ent have  
b een  h igh  sin ce  1990  w ith the exception  o f  the 1996  
year class. F ish in g  m ortality w as b elo w  F pa during the  
1990s, excep t for 1 9 9 6 -1 9 9 8 . L andings h ave increased  
sin ce  1992  and reached 39  8 0 0 1 in 1997 (se e  section  
b elow  on G u lf o f  R iga  herring).

For herring in S ub -d iv ision s 2 8 ,2 9  and 32  (excl. G u lf o f  
R iga  herring), S SB  has steadily  decreased  sin ce  the en d  
o f  1 9 8 0 s  and is at p resent a t the lo w est observed lev e l.  
R ecruitm ent in the 1990s h as been c lo se  to or b e lo w  the  
long-term  average. F ish in g  m ortality h as increased  
considerab ly s in ce  th e m id -1 9 9 0 s. L andings decreased  
from  140  0 0 0 -1 2 0  0 0 0 1 during m ost o f  the 1980s to  a 
rather stab le lev e l in  the 1 9 90s fluctuating around  
9 0 0 0 0  t, T able 3 .13 .4 .2 .

In order to  illustrate th e d egree o f  con sisten cy  in  the  
w ay that the separate a ssessm en ts h ave been  perform ed  
com parisons w ere m ad e b etw een  the result from  the  
w h ole area (Su b-d iv ision s 2 5 -2 9 , 32) and the sum  o f  the  
results from  S ub -d iv ision s 2 5 -2 7 ,  S u b -d iv ision s 28  
(G u lf o f  R ig a  exclu d ed ), 2 9  and 32, and G u lf o f  R iga  
(F igure 3 .1 3 .4 .4 ). T h e  agreem ent betw een the sum  o f  
the parts and th e w h o le  is gen erally  good  for total stock  
b iom ass, average w e ig h t in th e stock, spaw ning stock  
b iom ass, y ie ld /S S B  an d  fish in g  m ortality. H ow ever, 
differences are apparent in th e num bers o f  recruits  
estim ated  in the earlier a ssessm en t years w here the sum  
is sm aller than th e result from  the w h o le  area. T h e  
trends in  stock  d evelop m en t are sim ilar for the tw o  
larger stock  units w h ere there is  a  d eclin in g  trend; 
w h ilst the G u lf o f  R iga  exh ib its an increasing trend. 
F ish in g  m orta lities in  the earlier years o f  th e assessm en t

C a tch  fo reca st for 2002:
Basis: F (2001) =F«f= F (1 9 9 8 -2 0 0 0 ) =0.47; L andings(2001) =  191; S S B (2001) =  442 .

F (2002) B asis S S B (2002) Landings (2002) SSB  (2003)
0 . 0 0 0 . 0 467 0 598
0 .05 0 . 1  *  FSÛ 4 6 0 2 1 570
0 .09 0 .2  *  Fso 4 5 4 41 544
0 .1 4 0.3  *  Fso 448 61 518
0 .17 F ™ 4 4 4 73 503

- 0 .2 4  . 0 .5  * Fa, 4 3 5 9 8 4 7 2
0 .2 7 F » . j 431 113 4 5 4

.. . . . . . . . ¿ 3 3  ' ■...................... 0 ,7 4 2 4 132 l i Ë l I i É É I i l l l I
0 ,4 7 . . . . . . . . . . . . J Ü . 4 0 6 17° 3 7 5

W eigh ts in ‘0 0 0 1

Shaded scenario considered inconsistent with the precautionary approach.
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are h igh er in  the G u lf o f  R iga  than for the w h o le  area; 
w h ilst for the m o st recen t years the fish in g  m ortalities in 
S ub-d iv ision s 28  (G u lf o f  R iga  excluded), 2 9  and 3 2  are 
higher than for the w h o le  area.

S ou rce  o f  in form ation : Report o f  the B altic Fisheries  
A ssessm en t W orking Group, A pril 2001  (ICES CM  
2001/A C F M :18).

Y ie ld  an d  sp a w n in g  b io m a ss  p er  R e cru it  
F -r e fe r e n c e  p oin ts:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

F ish  M ort Y ie ld /R  SSB /R  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ A g e s  3 -6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
A verage Current 0 .4 7 3 0 . 0 1 1 0 .0 2 4
Fmax 1 .522 0 . 0 1 1 0 .0 0 7
Fo.i 0 .2 7 7 0 .0 0 9 0 .0 3 6

0 .203 0 .0 0 9 0 .0 4 4

C a tch  d a ta  (T a b les 3 .13 .4 .1 -4 ):
Y ear i l i i i i i l l l i l l l l l l l l l l l l l l l Predicted catch  

C W e s p  ton<fvicv
A greed AC FM

C atchTAC*
2 2 -2 4 :2 5 ~

.2 9 * 3 2
. Total

1987 2 0 0 399 1 0 2 252 354
1988 204 399 99 286 385
1989 176 399 95 290 385
1990 1 1 2 399 78 244 322
1991 T A C  for entire area 293 4 02 70 213 283
1992 F  near present lev e l 343 4 0 2 85 2 1 0 295
1993 Increase in yield  at higher F 371 5 60 81 231 312
1994 Increase in yield  at higher F 3 1 7 -4 6 3 560 6 6 242 308
1995 T A C 394 560 7 4 2 2 1 295
1996 T A C 394 560 58 195 253
1997 N o  advice - 560 6 8 208 276
1998 N o  ad vice - 560 51 2 14 265
1999 Proposed  Fpg,= (0.17) 117 476 5 0 177 227
2 0 0 0 Proposed  Fpa „ (0.17) 95 405 35 208 242
2 0 0 1 Proposed  Fpa= (0 .17 ) 60 300
2 0 0 2 < F « 73
T A C  is  for Sub-divisions 2 2 -2 9 ,3 2 ,  W eights in  ‘0 0 0 1.
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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).

Y ear Denm ark E ston ia F in land G erm any Latvia L ithuania Poland R ussia** Sw eden Total
1977 11.9 33 .7 0 . 0 5 7 .2 137 .0 4 8 .7 3 1 3 .7
1978 13.9 38 .3 0 . 1 6 1 .3 130 .6 55 .4 3 0 5 .2
1979 19.4 4 0 .4 0 . 0 7 0 .4 118.1 71.3 323 .1
1 9 8 0 1 0 . 6 4 4 .0 0 . 0 5 8 .3 118 .0 72.5 3 0 4 .4
1981 14.1 4 2 .5 1 . 0 5 1 .2 1 1 0 . 2 7 2 .9 2 9 4 .0
1982 15.3 4 7 .5 1.3 6 3 .0 99 .2 83.8 311.1
1983 10.5 59 .1 1 . 0 67.1 84 .6 7 8 .6 3 0 2 .0
1984 6.5 54.1 0 . 0 65 .8 105 .6 56 .9 2 8 9 .9
1985 7 .6 5 4 .2 0 . 0 7 2 .8 1 1 0 . 8 4 2 .5 2 8 9 .5
1986 3.9 4 9 .4 0 . 0 6 7 .8 115.7 2 9 .7 2 6 8 .3
1987 4 .2 5 0 .4 0 . 0 55.5 113.8 2 5 .4 2 5 1 .9
1988 1 0 . 8 58.1 0 . 0 5 7 .2 1 2 2 . 8 3 3 .4 2 8 6 .3
1989 7 .3 5 0 .0 0 . 0 51 .8 1 2 1 . 8 5 5 .4 2 8 9 .9
1990 4 .6 2 6 .9 0 . 0 52 .3 116 .2 4 4 .2 2 4 4 ,2
1991 6 . 8 3 2 .7 18.1 0 . 0 33.3 6.5 47 .1 31 ,9 36 .5 2 1 2 . 8

1992 8 .1 2 9 .7 3 0 .0 0 . 0 25 .8 4 .6 39 .2 29 .5 4 3 .0 20 9 .9
1993 8.9 32 .7 32 .3 0 . 0 2 5 .4 3 .0 41 .1 2 1 . 6 6 6 .4 2 3 1 .4
1 9 9 4 11 .3 33 .7 3 8 .2 3 .7 26 .2 4 .9 46 .1 16.7 6 1 .6 2 4 2 .4
1995 1 1 .4 4 2 .9 3 1 .4 0 . 0 2 8 .4 3 .6 3 8 .7 17.0 4 7 .2 2 2 0 . 6

1 9 9 6 1 2 .1 4 4 .9 31.5 0 . 0 31 .0 4 .2 30 .7 14.6 25 .9 195.1
1 997 9 .4 54 .7 2 3 .7 0 . 0 3 3 .8 3.3 2 6 .2 12.5 44 .1 2 0 7 .8
1998 13 .9 4 2 .9 2 4 .8 0 . 0 2 7 .6 2 .4 19.3 10.5 7 1 .0 2 1 2 .4
1999 6 . 2 43.1 17.9 0 . 0 3 0 .2 1.3 18.1 12.7 4 8 .9 178 .3
2 0 0 0 * 15.8 39.7 2 3 .2 0 . 0 3 0 .0 1 .1 23 .1 14.8 6 0 .2 2 0 7 .8
* prelim inary, ** in  1 9 7 7 -1 9 9 0  sum  o f  catch es by E ston ia , Latvia, L ithuania and R ussia.

T a b le  3 .1 3 .4 .2 Herring in S u b -d iv ision s 25 , 2 6  and 27.
Y ear Recruitm ent

A g e  1
Spaw ning Stock  

B iom ass
L andings F ish in g  m ortality  

A g es 3-6

1980 7 5 4 2 7 2 9 .7 6 168 .29 0 . 2 0 2

1981 13740 6 9 2 .5 0 158 .73 0 .213
1 9 8 2 11781 7 0 9 .6 9 179 .00 0 .1 9 6
1983 11464 7 1 2 .9 8 173 .84 0 .2 6 3
1 9 8 4 10637 6 1 5 .8 4 155 .02 0 .2 6 8
1985 9721 5 6 8 .2 7 154.71 0 .3 2 9
1 9 8 6 6063 5 7 9 .0 7 138 .49 0 .2 9 4
1987 5 8 1 0 5 4 2 .0 7 118.73 0 .2 3 9
1988 4 9 8 3 5 8 4 .6 8 143 .66 0 .2 2 3
1989 6 9 7 4 5 0 9 .2 2 16 3 .0 6 0 .2 7 7
1990 7 1 5 7 5 0 2 .9 0 12 7 .2 0 0 .275
1991 6 1 8 6 5 1 4 .1 7 10 7 .2 4 0 .2 5 9
1992 5831 5 2 9 .4 6 10 2 .7 2 0 .233
1993 5181 4 2 2 .1 9 126 .17 0 .325
1994 5 0 0 6 4 1 8 .1 7 12 6 .0 0 0 .383
1995 7881 3 4 9 .4 8 9 7 .7 0 0 .333
1996 5 8 8 0 3 2 7 .4 2 7 6 .5 0 0 .3 0 4
1997 2871 32 0 .8 5 75.61 0 .3 4 2
1998 5 5 3 9 2 4 8 .4 7 9 3 .4 8 0 .4 1 9
1999 4 9 5 7 23 9 .1 5 67.41 0 .3 2 5
2 0 0 0 6 0 2 6 2 5 4 .8 4 8 7 .4 9 0 .3 9 8
2 0 0 1 - 2 3 8 .3 2 7 8 .6 8 -
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Y ear

1983
1984
1985
1986
1987
1988
1989
1990
1991
1 9 9 2
1993
1994
1995
1996
1997
1998
1999
2 0 0 0

2 0 0 1

A veri
U nit

Tabl«

658

Herring in Sub-divisions 28, 29 and 32 (excluding Gulf of Riga).

R ecruitm ent Spaw nin g S tock  L andings F ish in g  m ortality
A g e  1_ _ _ _ _ _ _ _ _ _ _ _ B iom ass_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ A g e  3 -7
7 ,045 441 14 3 .9 2 0 .2 4 5

11,951 4 0 9 128.63 0 .2 8 2
9 ,1 2 0 4 0 4 125 .59 0 .2 8 4
3 ,499 413 114.33 0 .2 4 8

12,298 4 4 4 119.08 0 .2 5 9
3 ,8 8 4 4 6 0 127.45 0 .2 7 9
7,031 403 122,83 0 .2 9 6

10 ,624 353 100.05 0.281
7 ,2 3 8 345 92 .78 0.281
9,931 333 8 8 . 1 2 0 .223
8 ,7 9 0 3 3 6 9 5 .2 0 0 .2 2 7
6 ,4 2 4 3 7 4 91 .26 0 .2 4 3
8,809 2 9 4 90 .8 9 0 .303
7 ,5 4 0 251 88 .30 0 .3 7 2
4 ,8 4 0 191 92 .4 0 0 .5 1 3
8 ,649 171 90 .7 0 0 .5 4 2
4 ,815 145 79 .85 0 .6 2 4
8,683 141 86 .50 0 .7 4 8
7 ,8 0 9 132 * *
7 ,8 4 2  3 1 8  104 .33  0 .3 5 0

M illion s 1 0 0 0  tons 1000  tons

Herring in S u b -d iv ision s 2 5 -2 9 + 3 2  (C om bined Stock)

Year R ecruitm ent 
A g e  1 

thousands

SSB

tonnes

L andings

tonnes

M ean F  
A g e s 3-6

1974 2 7 4 2 6 6 3 6 1587743 3 1 0 0 0 0 0 .2 1 4 7
1975 2 1 4 1 8 5 8 2 1455292 3 1 3 0 0 0 0 .2361
1976 3 7 0 3 4 4 6 8 1245207 3 1 8 0 0 0 0 .2 3 5 3
1977 1845 4 9 3 6 1387988 3 1 4 0 0 0 0 .2 1 5 5
1978 2 1 3 9 0 0 5 2 1395698 3 0 5 0 0 0 0 .1 8 5 7
1979 1 7 1 4 0 0 2 0 1329567 3 2 3 0 0 0 0 .2 1 9 8
1980 2 3 7 2 0 3 7 6 1246469 3 0 4 0 0 0 0 .2 1 3 7
1981 3 4 7 0 6 1 5 2 114 5 4 4 0 2 9 4 0 0 0 0 .2 4 1 8
1982 3 5 4 3 3 3 5 6 122 0 4 6 0 3 1 1 0 0 0 0 .2 1 3 7
1983 2 9 3 1 6 6 4 6 1193251 3 0 2 0 0 0 0 .2 8 3 7
1984 3 4 9 6 7 3 8 0 105 7 3 9 2 2 9 0 0 0 0 0 .3 0 9 2
1985 2 7 0 0 5 5 5 4 103 5 3 6 6 2 9 0 0 0 0 0 .3 1 7 2
1986 14274608 104 2 1 0 4 2 6 8 0 0 0 0 .2 7 1 9
1987 2 5 6 6 7 9 7 6 104 1 1 1 0 2 5 2 0 0 0 0 .2 7 4 2
1988 11369604 1155025 2 8 6 0 0 0 0 .2 3 9 9
1989 17485506 1060271 2 9 0 0 0 0 0 .2 9 0 6
1990 2 3 3 0 8 2 1 8 1003535 2 4 4 0 0 0 0 .2 4 1 1
1991 19422728 9 5 2 6 5 7 2 1 3 0 0 0 0 .2 3 9 2
1992 2 1 9 1 6 2 7 4 9 9 2 3 2 5 2 1 0 0 0 0 0 .2251
1993 1 9 4 7 0 2 8 0 93 5 5 1 0 2 3 1 0 0 0 0 .2 4 2 9
1994 1 6 4 3 2 2 6 4 953683 2 4 4 0 0 0 0 .2 8 5 3
1995 2 3 2 9 8 6 7 0 7 9 2 7 2 4 2 2 1 0 0 0 0 .3 1 5 5
1996 2 0 4 0 8 4 0 0 6 7 6 0 3 2 196113 0 .3 2 5 8
1997 10234773 6 0 0 1 9 0 2 0 7 7 7 0 0 .4 0 6 3
1998 18609258 53 0 6 9 3 2 1 4 5 6 0 0 .4 2 5 5
1999 13768655 4 6 9 6 0 0 17 8 3 0 2 0 .3 8 6 3
2 0 0 0 18985948 4 9 0 8 6 2 2 0 7 8 1 9 0 .4 7 2 9
2 0 0 1 13790063 4 4 1 9 5 5 0 .5 0 0 0

A verage 22 0 1 6 3 3 5 1015648 2 6 4 3 5 4 0 .2 8 6 7
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3.13.4.a Herring in the Gulf of Riga

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 Fpa during the 1990s, except for 1996-1998.

Management objectives: There are no explicit
management objectives for this stock component. 
However, for any management objective to meet the 
precautionary criteria, F should be less than the Fpa and 
spawning stock biomass should be maintained above the
Bna,

Precautionary Approach reference points (proposed in 1999):
ICES considers that: ICES proposes that:

Blimis 36 5001 8 ^  be set at 50 0001

Flim not defined F „ be set at 0.4

Technical basis:

Biim: Bpa/exp (1.65*0.2) Bpa: -  MBAL=50 0 0 0 1

Flim: not defined Fp„: from medium-term projections

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 2 0 0 1.

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(2001)=FSQ=F(1998-20000)=0.33; Landings(2001) =33.5; SSB(2001)=123.

F
(2002)

Basis SSB
(2002)

Catch
(2002)

SSB
(2003)

Medium-term effect of fishing at given level

0.27 0.8*Fsq
(=F<u)

128 27 121 Increase of SSB

0.33 FSq 126 33.2 114 Slow increase of SSB
0.40 1.2*F„

(Fca)
125 39 108 Stable SSB

Weights in ‘0 0 0 1.
Shaded scenarios considered inconsistent with the precautionary approach

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 o f Riga is fished 
by Estonia and Latvia. The landings, which were about 
30 0 0 0 1 in the early 1970s, decreased to 12 000-  
15 0 0 0 1 in the 1980s. Since 1992 the catches have 
increased, reaching 39 8 0 0 1 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.

A stock-recruitment relation with stochastic variation is 
used for generating possible iuture recruitment figures. 
During the projection period (10 years) the spawning 
stock is projected to increase.

Source of information: Report of the Baltic Fisheries 
Assessment Working Group, April 2001 (ICES CM 
2001/ACFM:18).

Yield and spawning biomass per Recruit 
F-reference points:____________________

Fish Mort 
Ages 3-7

Yield/R SSB/R

Average Current 0.333 0.010 0.036
Fmax N/A
Fai 0.269 0.009 0.040
Fmed 0.368 0.010 0.033

I C E S  C o o p e ra tiv e  R e s e a r c h  R e p o r t  N o . 2 4 6 6 6 3



C a t c h  d a t a  ( T a b l e  3 . 1 3 . 4 . a . l - 2 ) :

ÏÇEÎ5 Predicted catch Agreed &€F&t
corresp. to advice TAC Catch

1987 Reduce F towards F0.i 8 13
1988 Reduce F towards F0,i 6 17

1989 F should not exceed present level 20 17

1990 F should not exceed present level 20 15

1991 No separate advice for this stock component - 15

1992 No separate advice for this stock component - 20

1993 No separate advice for this stock component - 22

1994 No separate advice for this stock component - 24

1995 No separate advice for this stock component - 33
1996 No separate advice for this stock component - 33
1997 Current exploitation rate within safe biological limits 35 40
1998 Current exploitation rate within safe biological limits 35 29
1999 Current exploitation rate within safe biological limits 34 31
2000 Current exploitation rate within safe biological limits 37 34
2001 Current exploitation rate within safe biological limits 34.1
2002 Current exploitation rate within safe biological limits 33.2

Weights in ‘OCX) t.
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T a b l e  3 .1 3 . 4 . a .  1 H e r r i n g  c a t c h e s  i n  t h e  G u l f  o f  R i g a

Category Catch in *0001
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 ’ 0 0 0 1
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
Guif of Riga herring 15.8 15.6 16.9 12.9 16.8 16.8 14.8 14.7
Open sea herring 3.8 4.6 1.3 4.8 3.0 5.9 6.0 6.1

Category Catch in ’ 0 0 0 1
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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T a b l e  3 . 1 3 . 4 . a . 2  H e r r i n g  i n  t h e  G u l f  o f  R i g a .

Year Recruitment 
Age 1 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 3-7

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 biomass has been high in the early 1990s, but has 
decreased since 1994 and is presently close to the Bpa. 
The fishing mortality has increased since 1993, being 
above Fpa since 1997 and at Flim 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 Fpa and the spawning 
stock biomass should be maintained above Bpa.

Precautionary Approach reference points (proposed in 2000)

ICES considers that: ICES proposes that:

Biim ís 145 0 0 0 1 BPa be set at 200 0 0 0 1

Flim is 0.30 Fpa be set at 0.21

Technical basis:

Bum: spawning stock biomass, where probability of 
lower recruitment increases

Bpa: Bum» exp(l.645*0.2)

Flim! Floss Fpa. Fmed

Advice on management: ICES recommends to 
reduce the fishing mortality to no more than Fpa, 
corresponding to landings of less than 39 500 t in 
2 0 0 2 .

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

sustainable. A reduction in fishing mortality to below 
Fpa has a high probability of keeping the spawning 
stock biomass above Bpa in the longterm.

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) -  Fra -  F(1998-2000) = 0.30; Landings(2001) -  60; SSB(2001) ~ 203.

F(2002) Basis SSB (2002) Landings (2002) SSB (2003)
0.00 No fishing 201 0 251
0.21 Fpa=0.7*Fsn 195 39 206
0,24 0.8 4-;,, m 44'■I1 m

.... ........ 0.27— 194 49 194
0.30 193 54 m

Weights in ‘0 0 0 1.
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 (Fbar=0.30) reveals a 
decreasing trend over a 10-year period and there is a 
high probability of the spawning stock biomass being 
close to the Bito of 145 0 0 0 1.
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Elaboration and special comment: About 90% of the 
total catch is taken by trawl fishery. Trapnet fishery is 
of minor importance. 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 
2001/ACFM:18),

Yield and spawning biomass per Recruit 
F-reference points:____________________

Fish Mort 
Ages 3-7

Yield/R SSB/R

Average Current 0.302 0.013 0.047
Fmax 0.487 0.013 0.032
Fo.i 0.166 0.012 0.068
Fmed 0.265 0.013 0.051

Catch data (Tables 3.13.5.1-2):
Year ICES FtedkU'd catch Atstetd ACFM

curresp to advice TAC' ■ Catch ' .

1987 25
1988 28
1989 29
1990 31
1991 TAC for eastern part of SD, allowance for 

western part
32+ 84 26

1992 Status quo F 39 84 39
1993 Status quo F 39 90 40
1994 No specific advice 411 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 Fpa = 0.21 36 72
2002 F below Fpa 40

^atch  at F01. aTAC for the area 29N, 30, 31, Management Unit 3. Weights in ‘0 0 0 1
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T a b l e  3 . 1 3 .5 . 1 H e r r i n g  c a t c h e s  i n  S u b - d i v i s i o n  3 0  ( t o n n e s ) .

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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T a b l e  3 . 1 . 3 . 5 . 2 H e r r i n g  i n  S u b d i v i s i o n  3 0  ( B o t h n i a n  S e a ) .

Year Recruitment 
Age 1 

thousands

SSB

tonnes

Landings

tonnes

Mean F
Ages 3-7

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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F=0.1 F= D .7 (p r o p o s e d  F p a  =  0 .2 1 )

Figure 3.13.5.1
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F=0.1 F = 0 .7  (p r o p o s e d  F p a  =  0*21)
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3.13.6 Herring in Sub-division 31, Bothnian Bay

State of stock/exploitation: The status of the stock is 
unknown, but the current assessment, 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 (3 0 0 0 1), The 
1994, 1995 and 1999 year classes were above the long­
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.

Precautionary Approach reference points: There are 
no Precautionary Reference points proposed for this 
stock.

Advice on management: ICES advises that
exploitation rates should be decreased from their 
recent high levels.

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. 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 unit 3, which includes Sub­
divisions 29N, 30 and 31. The management of this 
stock should take account of the recommendations of 
management actions in other parts of management unit
3.

Catch data (Tables 3.13.6.1-2):
Yo<m ICES : Rtediaedcattfe -.. Agreed

eorresp to advice TAC1 ;-:-€atcb ;
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

1992
western part 
Status quo F 8 6.5

1993 Increase in 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 -

‘TAC for the area 29N, 30, 31, Management Unit 3. Weights in ‘0 0 0 1.
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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 
overop timistic.

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 
2001/ACFM:18).

Yield and spawning biomass per Recruit 
F-reference points:____________________

Fish Mort
Ages 3-7

Yield/R SSB/R

Average Current 0.502 0.017 0.045
Fmai 0.356 0.017 0.056
Fo.l 0.104 0.014 0.109
Fined 0.202 0.016 0.079
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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 Recruitment 

Age 1 
thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 3-7

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 Fpa. 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.

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 of the 
following elements:

1. Every effort shall be made to maintain a level 
of spawning stock biomass (SSB) greater than 
200 000 t.

Technical basis:

Advice on management: ICES recommends that the 
fishing mortality should remain below Fp% 
corresponding to catches less than 369 0001. 

Relevant factors to be 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

2. A long-term management plan, by which 
annual quotas shall be set for the fishery, 
reflecting a fishing mortality rate of 0.4 for 
relevant age groups as defined by ICES shall 
be implemented.

3. Should the SSB fall below a reference point of 
275 0001, the fishing mortality 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 0001.

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.

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.

Precautionary Approach reference points (unchanged since 2000):
ICES considers that: ICES proposes that:
Biün is 200 000 t Bm be set at 275 000 t
Fiun is not yet defined Fpa be set at 0.40

Blim: MBAL Bpa: B!im*1.38; some sources of uncertainty in assessment 
taken into account

Fita: - Fpa:~ average Fmed in recent years, allowing for variable 
natural mortality
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Catch forecast for 2002:
Basis: TAC; Landings(2001) = 355; F(2001) =F(2000)= 0 35.
F (2002) Basis Landings

(2002)
SSB
(2002)

SSB
(2003)

Medium-term effect of fishing at given level

0.21 0.6*F(2001) 205 987 1020 High probability for SSB remaining above Bpa
0.28 0.8*F(2001) 267 963 950 High probability for SSB remaining above Bpa
0.35 1.0*F(2001) 325 940 885 High probability for SSB remaining above Bpa
0.40 IBSFC

agreement
369 922 838 High probability for SSB remaining above Bpa

<¡.41 L2*F(2001> 380 9ÏX 826 Htgh prolxibihty tor SSB tcjnatnmg above B,,
Weights in ‘0001,
Shaded scenarios are considered to be inconsistent with the precautionary approach.

Medium- and long-term projections: The medians of 
spawning stock biomass under status quo fishing 
mortality tend to result in an equilibrium of about 
770 000 t SSB (Figure 3.13.7.1-2). Fisheries in 2004 
and onwards will depend very heavily on the strengths 
of future recruitment.

Elaboration and special comment: The assessment is 
based on catch data and acoustic surveys. Better 
sampling of industrial fisheries has improved the 
quality of the data input to the assessment.

Natural mortality is expected to vary over time as 
abundance of predators varies. Hence annual estimates 
of Fme(i are expected to continue to be comparably 
variable, and multispecies interactions should be 
considered in setting precautionary reference points.

Landings increased from 1983, reaching a record high 
in 1997, and decreased thereafter. The increase in 
landings since 1992 is due to the development of an 
industrial pelagic fishery. The catches in this fishery 
consist mainly of sprat (about 65%) and herring. With

the current advice to reduce F on herring by more than 
50%, the proportion of herring in the industrial pelagic 
catches will either have to decrease, or the herring 
catch alone will limit this fishery.

Sprat is fished with pelagic trawls during the first half 
and in the last few months of the year. Most catches 
used for human consumption are taken in mixed 
fisheries for herring and sprat.

Source of information: Report of the Working Group 
on Baltic Fisheries Assessment, April 2001 (ICES CM 
2001/ACFM:18).

Yield and spawning biomass per Recruit 
F-reference points:________________

Fish Mort 
Ages 3-5

Yield/R SSB/R

Average Current 0.345 0.003 0.010
f in.ii. 2.468 0.005 0.001
F().i 0.488 0.004 0.008
Fmed 0.373 0.004 0.009
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Catch data (Tables 3.13.7.1-3):
Year ICES Predicted catch 

Cotresp, to advtc-e
Agieed
TAC

ACP&Ï
catch

1987 117.2 88
1988 Catch could be increased in SD 22-25 - 117.2 80
1989 72 142 86
1990 72 150 86
1991 TAC 150 163 103
1992 Status quo F 143 290 142
1993 Increase in yield by increasing F - 415 178
1994 Increase in yield by increasing F - 700 289
1995 TAC 205 500 313
1996 Little gain in long-term yield at higher F 279 550 441
1997 No advice - 550 529
1998 Status quo F 343 550 471
1999 Proposed Fpa 304 467.5 421
2000 Proposed Fpa 192 400 389
2001 Proposed Fpa 314 355
2002 Proposed Fpa 369

Weights in ‘0001.
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Sprat in Sub-divisions 22 to 32
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Table 3.13.7.1 Sprat catches in Sub-divisions 22-32 (thousand tonnes).
Year Denmark Finland German 

Dem. Rep.
German 
Fed. Rep.

Poland Sweden USSR Total

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
Í998 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 Sprat catches in the Baltic Sea by country and Sub-division (‘0001).
Year 1997
Country Total

catch
22 24 25 26 27 28 29 30 31 32

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

catch
22 24 25 26 27 28 29 30 31 32

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

catch
22 24 25 26 27 28 . 29 30 31 32

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

catch
22 24 25 26 27 28 29 30 31 32

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 Sub-divisions 22 to 32.
Year Recruitment 

Age 1 
thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 3-5

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

Figure 3.13.7.1
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F factor=0.8 Catches for sprat 22-32

Figure 3.13.7.2
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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 9001 in 2001, above the Bp 
(23 000 t). Recruitment has been below average since 
1998.

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.

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 R/SSB reference points, which 
are very high for this stock, e.g. FllKd = 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 Flim.

Precautionary Approach reference points (Unchanged since 1999):
ICES considers that: ICES proposes that:

B]im is not yet defined Bpa be set at 23 0001

Flim is not yet defined Fpa is not yet defined

Technical basis:
- Previous MBAL

- -

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 IBSFC, 
corresponding to a catch below 36 3001.

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 Fpa.

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.

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 in 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

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(2001) = Fsq = 1.11; Landings(2001) = 40 500; 
SSB (2002) = 27,400._________________________
F (2002) Basis Landings

(2002)
SSB

(2003)

0 0 0 61,700
0.22 0.2*Fsn 10,600 52,000
0.44 0.4*Fsa 19,500 43,000
0.66 0.6*FSÛ 27,100 37,300
0.89 0.8*FSO 33,500 31,800
1.00 0.9*Fsa (IBSFC agreed) 36,300 29,400

¡ l i i ! I H M l i P l
Weights in t.
Shaded scenarios considered inconsistent with the 
precautionary approach.

Medium- 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 Bpa of 
23 0001. The long-term projection reference points are 
estimated as F0.i=0.17 and Fmax=0.28. The input and 
results from the yield per recruit analysis estimates S/R 
reference points at Fmed= 1.08, F,lisJl=1.74 and 
Fiow=0.43.
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Elaboration and special comment: As a result of the 
high fishing 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.

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 
Ages 3-6

Yield/R SSB/R

Average Current 1.107 0.640 0.448
Fmax 0.279 0.850 2.647
Fo.i 0.167 0.797 4.162
FincJ 1.109 0.640 0.446

Catch data (Tables 3.13.8.1-2):
Year ICES Predicted catch Agreed ACFM ACFM .

Cottesp. to 
thjviu'

TAC1 ' ; Catch 
f22-241

Catch (22-32)

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 ' F at lowest possible level - 40 21 661
1994 TAC 22 60 31 1242
1995 30% reduction in fishing effort from 1994 

level
“ 120 34 1422

1996 30 % reduction in fishing effort from 1994 
level

- 165 51 173

1997 Fishing effort should not be allowed to 
increase above level in recent years

“ 180 44 132

1998 20% reduction in F from 1996 35 160 34 102
1999 At or below Fsq 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 ‘0001.
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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 (t).

Year Denmark Finland German
Dem.Ret>.2

Germanv. 
Fed. Ren.

Estonia Latvia Poland Sweden

23 22+24 24 22+24 22+24 24 24 24 23 24
1965 19.457 9.705 13.350 2.182
1966 20,500 8,393 11,448 2,110
1967 19.181 10,007 12,884 1,996
1968 22,593 12,360 14,815 2,113
1969 20,602 7,519 12,717 1,413
1970 20,085 7,996 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 25,782 8,459 10,393 1,937
1975 23.481 6,042 12,912 1,932
197 6 712 29,446 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 5,580 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 4,632 4,217 155 5,849
1989 636 8,059 2,144 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 9,946 3,656 290 1,655
1993 1,001 8,666 4,084 274 1,675
1994 1,073 13,831 4,023 555 3,711
1995 2,547 18,762 132 9,196 15 611 2,632
1996 2,999 27,946 50 12.018 50 32 1,032 4,418
1997 1.886 28.887 11 9,269 6 263 777 2,525
1998 2,467 19,192 13 9,722 8 13 623 607 1,571
1999 2,839 23,074 116 13,224 10 25 660 682 1.525
2000 1 2.451 19.876 169 11.572 5 84 926 698 2.564

r) Provisional data. Continued...
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Table 3.13.8.1 Continued.

Year Total
22 23 24 Unalloc. 22+24 22+24 + 

Unalloc.
22-24+

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

^Provisional data.
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Table 3.13.8.2 Cod in Sub-divisions 22-24.

Year Recruitment 
Age 1 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 3-6

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 Bpa. The 
fishing mortality is poorly estimated, but is well above 
Fpa. In the most recent years the stock has been below 
Blira and the fishing mortality has been fluctuating 
around Flim.. Recruitment since the late 1980s has been 
below average.

Precautionary Approach reference points (unchanged since 1999):
ICES considers that: ICES proposes that:

Bjim is 160 0001 Bpa be set at 240 000 t
Flim is 0.96 F„a be set at 0.6

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.

Technical basis:
Blim: SSB below which recruitment is impaired Bpa: MBAL
F]im: Fmed98 Fpa: 5 percentile of Fme(i

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.

Rebuilding 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 1st 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 consider the 
possible displacement of effort onto the western Baltic 
cod stock where ICES advice is also for a reduction of F 
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 not 
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 further 
depleted during the current period of low recruitment, 
and that rebuilding schedules 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 previous assessment and advice: 
Fishing mortality has consistently been under-estimated 
and stock size over-estimated in the previous 
assessments. In addition, weights at age in 1999 have 
been lower than previously assumed.
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Catch forecast for 2002:
Basis: F(2001) = Fsq = F(1998-2000) =1.12; Landings 
(2001) = 79.6; SSB(2002)= 92.5.__________________

F (2002) Basis Landings
(2002)

SSB
(2003)

0 0 0 175
0.22 Ö.2 * 20.8 150
ÜA5 0 A  *  Fjjj 38,4 130
O M 46.1 121
O M CNF*Ii, 53.2

■mu-

0.80 0 ,8 * F K1 IÖO
1.12 768 88

Weights in ‘OOOt.
Shaded sœnarios 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 150 0 0 0 1 in the 
mid-1970s to around 360 0001 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 (ICES CM 
2001/ACFM:18).

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.

Yield and spawning biomass per Recruit 
F-reference points:___________________

Fish Mort 
Ages 4-7

Yield/R SSB/R

Average Current 1.117 0.632 0.753
Fm'« 0.262 0.841 3.632
Eo.i 0.158 0.789 5.471
Emed 0.856 0.669 1.000

Catch data (Tables 3.13.9.1-2):
Year ÏCES Predicted catch 

corresp. to 
advtcc

Agreed
TAC’

; AC m  ^x-ACFM 
Catch (25-32) Catch (22-32)

1987 Reduce towards Fmai 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 IOS2 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 Fpa ( = 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 t.
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Table 3.13.9.2 Cod in Sub-divisions 25-32.

Year Recruitment 
Age 2 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 4-7

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 comment: 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 (Table 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 
2001/ACFM:18).

Flounder in Sub-divisions 22 to 32

Landings

20 T-

■9 io -
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Flounder in Sub-divisions 24 and 25
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Table 3.13.10.2 Flounder in Sub-divisions 24 and 25.

Year Recruitment 
Age 2 

thousands

SSB

tonnes

Landings

tonnes

Mean F 
Ages 4-6

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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3.13.11 Plaice

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
3.13.11.1) were high in the 1970s, but have decreased

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 3 000 t, but in 
1996 they returned to the previous level. From 1997 
onwards the landings decreased to under 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 
2001/ACFM:18).

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 1001 in 
the 1960s and 1970s to nearly 50 0 1 in the early 1990s, 
and again to above 1 0 001 in the mid-1990s. Catches 
declined after 1996, and are now about 5 001 (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 
approach.

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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3.13.14 Brill

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 
brill in the Baltic are low and are typically less than

5 0 1 (Table 3.13.14.1) and are mainly taken in Sub­
division 22.

Source of information: Report of the Baltic Fisheries 
Assessment Working Group, April 2001 (ICES CM 
2001/ACFM:18).

Brill in Sub-divisions 22 to 32

Landings

0.18 -, 
0.16 - 
0.14 - 
0.12 - 

0.1 - 
0.08 
0.06 - 
0.04 
0.02 

0 n n fl n n n _ n m é

1970 1975 1980 1985 1990 1995 2000
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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

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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3.13.15.b Salmon in the Main Basin and the Gulf of Bothnia (Sub-divisions 22-31)

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 3,13.15.b.l and 3.13.15.b.2.

Salmon smolt production in the Gulf of Bothnia and 
Baltic Main Basin are shown below (in millions):

■ Year :: Wild- Reared ■ Total ;
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

*Data 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 Tomionjoki 
and Simojoki (20-30% of total production). 
2Preliminary data.

W ild 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
3.13.15.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 ware at risk of extinction. The spawning run in 
2000, originating from the small year classes 1994-

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 3.13.15.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.

R eared 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 3.13.15.b.l).

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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most 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 harvesting 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 date of opening coastal fisheries 
has been delayed to restrict the harvest of the early run 
when the proportion of multi-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 3.13.15.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

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 return rate for year 
classes since 1996 is lower than average rates in the 
long term. Return 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.l). 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 exploitation 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 
conclusions 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 result in a large amount of non-exploited 
surplus of reared salmon in the rivers. The limited 
information available does not support the idea of a 
large non-exploited amount 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 2 0% 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. These 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 3.13.15.b.3).

Reared stocks: The production of reared smolts in 2000 
was 5.86 million, and is expected to be 5.61 million in 
2 0 0 1 .

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 3.13.15.b.3 and Figure
3.13.15.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 IBSFC Salmon Action Plan. According 
to the IBSFC the status of wild salmon populations in 
these rivers will be considered the basis for monitoring

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:

1) An inventory of the size and quality of the parr 
rearing habitat areas for each river according to an 
agreed protocol. 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 2001/ACFM:14).
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Catch data (Tables 3.13.15.b.l-2):
TACs

Year ICiiS
.Advice

Catch cnnesp. 
to ad tn c  

'0 0 0 1
TAC 

'OtiO fish

Agreed
1A C k
f0 0 0 t-

Agreed 
■ TAG? ' 
'0 0 0  fish

1987 No increase in effort - -
1988 Reduce effort <3.00
1989 TAC 2.90 850
1990 TAC 1.68

1991 Lower TAC i _z 3.35
1992 TAC 688 3.35
1993 TAC 5003 650
1994 TAC 5003 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
20 0 0 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

Landings
Year R nets Cnasi Offshore Coast and m shoie* TöOÏ

W U '0 0 0  fish W í t  W  fish *0 0 0 1 *000 fish ‘0 0 0 1 W ifis tT *000 f - W 1 fishs

1987 0.05 0.39 3.21 3.59 891 3.64 897
1988 0.06 0.41 2.43 2.85 784 2.90 791
1989 0.08 0.65 3.27 3.92 1035 4.00 1049
1990 0.13 1.31 3.65 4.96 1113 5.08 1131
1991 0 .12 1.03 3.00 4,03 757 4,15 776
1992 0.12 1.24 2.66 3.90 710 4.02 727
1993 0.11 0.83 2.57 3.40 679 3.52 657
1994 0 .10 0.58 2.25 2.83 584 2.93 595
1995 0.12 0.67 1.98 2.65 553 2.77 571
1996 0.21 36 0.73 168 1.77 366 2.50 534 2.65 570
1997 0.28 45 0.78 149 1.53 282 2.31 431 2.59 476
1998 0.19 30 0.55 104 1.56 314 2.11 418 2.30 449
1999 0.17 30 0.57 104 1.25 256 1.82 360 1.99 390
20 0 0s 0.17 29 0.52 97 1.42 303 1.94 400 2.11 429

T A C  does not include river catch. 2TAC much below present levels. ^Equivalent to 2.25-2.70 thousand t. 
4For comparison with TAC. 5Catch in numbers before 1993 based on estimates. ^Preliminary.
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Figure 3.13.15.b.l Recapture rate (in percent) of the tagged salmon released to Gulf of Finland, Gulf of Bothnia 
and Baltic Main Basin.
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3.13 .15 .C S a lm o n  in  th e  G u lf  o f  F in la n d  (S u b -d iv is io n  3 2 )

State of stocks/fishery: ICES considers that the wild 
stocks are outside safe biological limits. Parr densities 
increased in most monitored rivers in 1 9 9 9 ,  but 
decreased again in 2000 (Table 3 .1 3 .1 5 .C .1 ) .

Salmon smolt production in the Gulf of Finland is 
shown below (in thousands):

year ¡
8 H Seated

1987 15 593 608
1988 15 569 584
1989 15 432 447
1990 15 573 588
1991 15 501 516
1992 15 415 430
1993 15 558 573
1994 15 633 648
1995 IO3 710 720
1996 IO3 661 671
1997 123 690 702
1998 IO3 722 732
1999 63 891 897
2000 83 826 834
2 0 0 1 2 83 791 799

3Data on wild smolt production assumed until 1994. 
1995 figures based on surveys. 2Preliminary data. 3Data 
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 .1 3 .1 5 .C .1 ) .  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. Aiso 
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.1). Also tagging results give evidence 
for decreased survival of reared smolts (Figure
3.13.15.b.l).

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 20 1 0 , 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 only be 
permitted a t 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 Finland.

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 should 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 high 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.b,4). 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 00 0  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.
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Wild stocks: In Estonian rivers the wild production 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 2 0 0 1 .

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 agriculture 
and other industries in the region that resulted in

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 2001/ACFM.T4).
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Catch data (Table 3.13.15.C.1):
TACs

Tear ICES
Advice

Catch cotresp 
fit advice 
‘0 0 0  fish

Agreed TAC
W U *000 fish

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 Catch as low as possible in offshore and coastal fisheries
1996 Catch as low as possible in offshore and coastal fisheries
1997 Offshore and coastal fisheries should be closed
1998 Offshore 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

1091
652

0.43
0.43

109 
120 
120 
120
110 
110 
100 
90 
70

'Equivalent of 600 t. Equivalent of 400 t. 

Landings
Year River

t
Coast

t
Offshore

t
Coastal

t
and offshore' 

'0 0 0  fish t
- Total - . . I - - -

■ ‘ . m  ush ■ '
1987 2 61 290 351 353
1988 2 112 156 268 270
1989 2 145 254 399 401
1990 6 369 178 347 553
1991 5 398 250 648 653
1992 3 418 111 529 532
1993 6 310 133 443 449 111
1994 7 142 106 248 255 57
1995 7 201 58 259 38 266 39
1996 12 327 93 420 78 432 80
1997 10 345 93 438 76 448 77
1998 13 160 21 181 29 194 31
1999 10 137 29 166 28 176 30
2 0 0 0 ’ 16 118 30 148 25 164 28

’Preliminary. Table revised because of additional 
2 For comparison with TAC.

data.
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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/100m£ Number of parr
0+ 1+ and older

Kunda
1992 7.4 12.9 118
1993 0 4.5 26
1994 2.4 0 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 0 0.4 1
1997 0 0 0
1998 0 0 0
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 0 0.4 2
1997 0 0.3 3
1998 0.2 0 1
1999 10.5 0.8 70
2000 0.6 0.8 17

Valgejôgi
1998 0 0 0
1999 2.4 0 26
2000 0.4 1 14

Jägala
1998 0 0 0
1999 0.5 0 2
2000 0 0 0

Pirita
1992 1.9 0.7 11
1993**)
1994 0 0 0
1995 0 0 0
1996 0 + 1
1997*)
1998 0 0 0
1999 6.5 0 55
2000 0 0.9 13

Vääna
1998 0 0.1 1
1999 0 0 0
2000 0.1 0 1

Keila
1994 1.1 1.1 12
1995 6.9 0.3 105
1996 11.7 1.1 115
1997 0 5.2 47
1998 0 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 0 7
1995 18.7 0.4 99
1996 4.8 5 51
1997 0 1.5 8
1998 0 0.2 2
1999 13.5 0 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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Figure 3.13.15.C.1 Salmon catches and smolt production in the Gulf of Finland in 1987-2000.
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3 .1 3 .1 5 .d  S e a  tr o u t

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.l). 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):_____________________________

Year Baltic
Math
Basin

G alloi'
Bothnia

Guii of 
Ftfihutd

Total-

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 2601: 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 production 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, but particularly those from Poland and some

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 gili 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):
Year Baltic : Gnifor Gulf ol Total: ■

Main Bothnia Finland
Basth

t :t t t
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
2 0 0 0 1 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 Satisfactorv Good Not known Total num ber

G ulf o f  B othnia

Sub-div 31
Finland 1 1 2
Finland/Sweden 1 1
Sweden 10 2 12

Sub-div 30
Sweden 13 9 1 15 38
Finland 1 1

Main B asin
Sweden 25 23 11 15 74
Estonia 2 5 1 13 21
Latvia 2 5 8 15
Lithuania
Poland 10 8 5 1 24
Danmark (Sut-dtv 22-2S) 82 52 16 150
Russia 5 5

Gulf o f  F inland
Finland 5 5
Russia 15 15
Estonia 6 5 3 23 37

Total 156 112 45 87 400

Table 3.13.15.d.2 Nominal catches (tonnes) of sea trout in the Baltic Sea, S=Sea, C=Coast and R=River.

Year Baltic Main Basin Gulf of Bothnia Gulf of Finland Total
Denmark1-' Estonia Finland2 Germanv4 Latvia Lithuania Poland Sweden4 Finland2 Sweden Estonia Finland2

S  + C C S + C C C S C S9 S + C R S e Ce R C R Ss c e R C C R
1979 3 na 10 na na na na na 813 24 na na 3 6 na na na na na 73 0 200
1980 3 na 11 na na na na na 483 26 na na 3 87 na na na na na 75 0 253
1981 6 na 51 na 5 na na na 453 21 na na 3 131 na na na na 2 128 0 392
1982 17 na 52 1 13 na na na 80 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 483 na 189 21 7 na na na 388 100 15 15 10 318 na na 71 43 4 334 0 1,563
1991 483 1 185 7 6 na na na 272 37 26 24 7 349 na na 60 54 2 295 0 1,373
1992 273 1 173 na 6 na na na 221 60 103 26 1 350 na na 71 48 8 314 0 1,402
1993 593 1 386 14 ’ 17 na na na 202 70 125 21 2 160 na na 47 43 14 7041 0 1,869
1994 338,3 2 384 15s 18 + + na 152 70 76 16 3 124 na na 24 42 6 642 0 1,607
1995 69s-3 1 226 13 13 + 3 na 187 75 44 5 11 162 na na 33 32 5 114 0 993
1996 718.3 2 76 6 10 + 2 na 150 90 93 2 9 151 25 na 20 42 14 78 3 844
1997 536'3 2 44 + 7 na 2 na 200 80 72 7 7 156 12 na 16 54 8 82 3 805
1998 60 2 103 4 7 na na 208 184 76 88 3 6 192 12 0 9 39 6 150 3 1,152
1999 no8-3 2 84 9 10 0 1 384 126 116 51 2 3 248 12 0 18 41 8 93 3 1,321

2000s 58 4 99 9 14 0 1 474 268 70 42 4 3 256 12 0 18 39 10 80 3 1.464
1 Additional se a  trout catches a re  included in the salmon statistics tor Denmark until 1982 (table 3.1.2).
2Finnish catches include about 70 % non-commercial catches in 1979 -1995 , 50 % in 1996-1997.
3 Rainbow trout included.
4S ea  trout are also caught in the W estern Baltic in Sub-divisions 22 and 23 by Denmark, Germany and Sweden.
5 Preliminary data.
6Catehes reported by licensed fishermen and trom 1985 also catches in trapnets used by nonlicensed fishermen.
7 Finnish catches include about 85 % non-commercial catches in 1993.
°ICES Sub-div. 22 and 24.
+ Catch less than 1 tonne.
9Catches in 1979-1997 included sea  and coastal catches.since 1998 costal (C) and se a  (S) catches are registered separately 
na=Data not available
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3 .1 3 .1 6 I n -y e a r  r e v is io n  o f  B a lt ic  c o d  T A C

IBSFC has requested ICES to:

"Update the advised [cod] TAC for 2001, taking into 
account the most recent survey and catch information."

Because of new information about the state of the stock, 
ICES advises that there be no Ashing 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 2 0 0 1 .

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 
2001 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 
2 0 0 0 .

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* Fsq. 
The predicted catch for 2001 for this option was in the 
advice provided last year 87 60 0 1, while the assessment 
now available indicates a catch from the two stocks 
combined for this option of 67 5001.

3 .1 3 .1 7  C o d  c a t c h e s  i n  p e l a g i c  f i s h e r i e s

ICES used the International Baltic Sea Sampling 
Program database (IBSSPII) 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 and sprat 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 by-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

year/quarter/Sub-division/country 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 occurred 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-ca tch 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 Bv-catch Discard
Quarter Quarter

1 2 3 4 T otai 1 2 3 4 Totai
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 13403 0.0

oÖod 0.0 0.0
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□  without by- 
catch
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Subdivision
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Subdivision

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 number of journeys).
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3 .1 3 .1 8 R e fe r e n c e  p o in ts  fo r  h e r r in g  a n d  sp r a t  -  M a tu r ity  o g iv e

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 Fpa and Flim for herring remain 
unchanged from those reported last year; whilst the

estimate of Fpa 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).

748 ICES Cooperative Research Report No. 246



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.

H erring 25-29+32, M aturity  a t  age

Age
Presently

used
New estim. 

1997-99
Average

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 New estim. Average
point used 1997-99
F0.1 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

0.35 -r- 

0.30 - 

0.25 -

I  0.20 -SU
Î  0.15 - 

0.10- 
0.05 -

Es*

0.00 -
0.450 0.500

maturity{l-3)

♦  Fmed 
□  thigh 
AF35%SPR 
O Floss

0.550
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Table 3.13.18.2 The impact of different maturity at age on the estimated reference points for sprat in Sub­
divisions 22-32.

S prat 22-32, M aturity  a t age

Age
Presently

used
New estim. 

1997-99
Average

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

M ean(l-3) 0.567 0.731 0.649

The estimates o f F reference points

Ref.
point

Maturity
Presently

used
New estim. 

1997-99
Average

F0.1 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

s p r a t

2.50

2.00

1.50

1.00

0.50

0.00
0.500 0.600 0.700 0.800

maturity(l-3)

•  Fmed 
O Fhigh 
A F35%SPR 
O Floss
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Table 3.13.18.3 Proportion mature at age for the herring stock in Sub-divisions 25-29+32 by Sub-division and 
source. 1996-2000 (for Sub-divisions25. 26 and 27 the same ogive 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(Guif herring) 15 0.099 0.511 0.922 0.959 0.975 EST
Weighted mean 0.015 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) 

29
32(Gulf herring) 
Weighted mean

10
17
15

0.000 0.822 0.935 0.971 0.986 LAT

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 sping 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 source, 1997- 
2000 (preliminary means, for Sub-division 28 partly the maturity ogive from Russia (Sub-division 26, 
2nd quarter) is taken, stock component III is neglected, for Sub-division 26 in 2000 only Polish data 
were taken).

Year Sub-division Prop, of 
the stock1 1 2 3 4

Age group 
5 6 7 8 9 Source

22+24 6 (1)
25 25 (1) 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 RUS Q2

1997 0.084 0.784 0.945 0.910 0.954 0.976 1.000 1.000 1.000 Mean
27 6  (III)
28 21 (II) 0.168 0.944 1.000 1.000 1.000 1.000 1.000 1.000 1.000 RUS 26 Q2
29 6(111)
32 5(111)

W eighted m ean 0.211 0.876 0.956 0.941 0.966 0.946 0.975 1.000 1.000
22+24 6 (1)

25 25 (1) 0.373 1.000 1.000 1.000 0.984 1.000 1.000 1.000 1.000 POL (24)+25 01
26 31 (II) 0.132 0.955 0.996 1.000 1.000 1.000 0.863 1.000 POLQ1

0.139 0.933 1.000 1.000 1.000 1.000 1.000 RUS Q2

1998 0.136 0.944 0.998 1.000 1.000 1.000 0.932 Mean
27 6 (III)
28 21 (il) 0.063 1.000 1.000 1.000 1.000 1.000 1.000 LAT
29 6 (III)
32 5 (III)

W eighted 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
26 31 (II) 0.305 0.996 1.000 1.000 1.000 1.000 1.000 1,000 1.000 POLQ1

0.136 0.735 0.849 0.918 0.947 1.000 0.913 0,667 RUS Q2

1999 0.221 0.866 0.925 0.959 0.974 1.000 0.957 0.834 Mean
27 6  (III)
28 21 (II) 0.136 0.735 0.849 0.918 0.947 1.000 0.913 0.667 RUS 26 Q2
29 6 (III)
32 5 (III)

W eighted 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 POL 24+25 Q1
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)

W eighted m ean 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

W G data 0.000 0.700 1.000 1.000 1.000 1.000 1.000 t.000

rev.2001

rev.2001

rev.2001

1 mean of the catch proportions (%) from 1987-1998. in brackets the stock component.
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3 . 1 3 .1 9  A n s w e r  t o  s p e c i a l  r e q u e s t  f r o m  I B S F C  o n  t h e  s e l e c t i o n  p r o p e r t i e s  o f  t r a w l s
w i t h  d o u b l e  n e t t i n g

IBSFC has requested ICES to:

"evaluate the selection properties for Baltic cod trawls 
using double-nettings made of twine exceeding ca. 4 
mm in diameter."

Cod-end selectivity is affected by many factors. A key 
determinant is the mesh size in the cod-end, but also 
netting twine diameter and properties such as twine 
stiffness affect cod-end selectivity (e.g. Polet & Redant, 
1994, and Ferro & O’Neill, 1994). A systematic 
examination of the magnitude of these effects was 
carried out within the EU-project VARSEL (Study of 
factors affecting 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 
affected by a combination of other factors (e.g. catch 
size, variable operational conditions during the 
experiments, etc.). hi 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 netting of 4 and 6  mm were tested. The trials 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 summarised in the 
table below;

L50 for cod as a function of nominal twine size and 
numbers of twine.

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 in 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 affecting the variability of 
codend selectivity. EC-Contract No. AIR2- CT94-1544, 
Final report.

Dahm, E., 1983 ; Untersuchungen zum Problem der 
Durchmesserbestimmung bei Netzgamen. Infn Fisch w. 
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, F.G., 1994: An overview of the 
characteristics of twines and netting that may change 
codend selectivity. ICES C.M. 1994/B:35.

Lowry, N. ; Robertson, J.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).

Twine
Single
4m m

Single 
6 mm

Single 
8 mm

Double 
4 mm

Double 
6 mmtt-H1

1
1

37.7 31.7 26.8 33.0 24.9

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 cm, and with double twine of ca 4 cm.

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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3 .1 3 .2 0 D isc a r d s  o f  c o d  in  th e  B a lt ic

The amounts of cod not retained and landed by the 
fishermen were estimated based on data collected under 
the EU Study Programme (98/024): International 
Baltic Sea Sampling program (IBSSP II), 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 hauls/set have been 
sampled for the period from the 3rf quarter in 1995 to 
the end of 2000. The sampling is ongoing and includes 
all countries around the Baltic Sea, except Lithuania.

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 discard by age group was raised by the ratio:

Total commercial landings of cod by 
stratum/total landings 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 country. After raising to 
the total national level, the data were aggregated to the 
fleets comparable to the assessment input; namely, trawl 
and gillnet.

The extrapolations of missing strata are made taking 
into account the following priorities:

1. Same quarter, another country.

2. Same country, same quarter, adjacent Sub-division.

3. Another country, same quarter, adjacent Sub­
division.

Before discard data can be integrated into the stock 
assessments, more than 5 consecutive years are needed 
for the time series. In ordo1 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 obvious 
pattem of variability was observed, although 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 pattem.

Western Cod Stock (Sub-divisions 22—24)

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 1 
cod in 1995 and 1998.

Table 3.13.20.3 gives the discard and the landings by 
age group. Age group 1 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 gillnet fishery.
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Table 3.13.20.1 Discard percentage (of total catch) by age group in the period 1996-2000.

S u b - d i v i s i o n  2 2 - 2 4 S u b - d i v i s i o n  2 5 - 3 2
1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0

A g e O
A g e 1
A g e 2
A g e 3
A g e 4
A q e 5

1 0 0 . 0
9 8 . 2
1 5 . 3  

1 .5  
0 . 0  
0 . 0

1 0 0 . 0
8 1 . 6

2 . 5
0 .1
0 . 0
0 . 0

1 0 0 . 0
8 0 . 4
1 5 . 0

3 . 5
0 . 0
0 . 0

1 0 0 . 0
7 5 . 7
2 5 . 6

2 .1
0 . 0
0 . 0

1 0 0 . 0
7 1 . 6
2 9 . 5

8 . 2
0 . 0
0 . 0

1 0 0 . 0
9 4 . 3
2 2 . 0

2 . 6
0 . 9
0 . 6

1 0 0 0 . 0
9 9 . 2
2 2 . 8
2 4 . 7

0 . 2
0 . 5

1 0 0 . 0
9 7 . 9
3 9 . 4

9 . 8
0 . 8
0 . 2

1 0 0 . 0
9 9 . 6
1 3 . 6  
1 0 . 4

0 . 2
0 . 2

1 0 0 . 0
9 3 . 0
7 0 . 2

4 . 9
0 .1
0 .1

T a b l e  3 . 1 3 . 2 0 . 2  D i s c a r d  i n  n u m b e r s  ( * 1 0 - 3 )  b y  m e t i e r  a n d  y e a r .

S t o c k  2 2 - 2 4

Y e a r
M e t i e r 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 T o t a l
G i l l n e t 5 9 2 6 9 1 1 8 9 2 2 0 3 4 9 2 0 4 1
T r a w l 2 5 9 1 9 1 5 7 2 3 2 0 4 7 6 1 4 2 5 2 1 4 7 5 0 9 1 1 1 9
G r a n d  T o t a l 2 6 5 1 1 1 6 4 1 4 2 0 6 6 5 1 4 4 7 2 1 5 0 9 8 9 3 1 6 0

T a b l e  3 . 1 3 . 2 0 . 3  L a n d i n g  a n d  d i s c a r d  i n  n u m b e r s  ( * 1 0 - 3 )  b y  a g e  g r o u p  i n  t h e  p e r i o d  1 9 9 6 - 2 0 0 0 .  

[ S t o c k  1 2 2 - 2 4  j

Y e a r
1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0

L a n d in g D i s c a r d L a n d in g D i s c a r d L a n d in g D i s c a r d L a n d i n g D i s c a r d L a n d i n g D i s c a r d
A g e O 1 5 3 9 8 5 2 5 0 3 2 5
A g e 1 3 9 5 2 1 0 2 5 3 6 5 8 1 6 2 6 4 3 9 6 8 1 6 3 0 9 1 3 8 7 4 3 1 7 3 0 9 6 7 7 9 8
A g e 2 2 8 6 1 0 5 1 6 2 3 7 6 2 9 7 2 3 5 5 3 4 1 5 4 2 7 9 0 3 9 6 0 6 1 2 4 3 9 5 2 0 1
A g e 3 2 0 5 8 4 3 0 8 2 8 0 0 4 1 5 3 2 3 8 1 1 6 1 4 0 0 2 2 9 9 1 9 8 9 7 1 7 7 4
A g e 4 3 6 4 7 1 5 1 7 4 0 4 6 3 4 0 1 8 3 2 0 3 9 4 2 0
A g e 5 2 2 1 7 0 1 0 3 0 0 7 0 1 0 1 1 4 6 0 3 0 6 0

T a b l e  3 . 1 3 . 2 0 . 4  D i s c a r d  i n  n u m b e r s  ( * 1 0 - 3 )  b y  m e t i e r  a n d  y e a r .

S to c k  25-32

Y ear
M etier 1996 1997 1998 1999 2000 Total
Gillnet 2 0 3 7 2 2 5 5 12772 865 14471 3 2 4 0 0
Trawl 5 3 1 8 15325 95 6 5 213 1 4 8822 6 0 3 4 4
G ra n d  Total 7355 17580 2 2 3 3 7 22179 2 3 2 9 3 927 4 4

T a b l e  3 . 1 3 . 2 0 . S  L a n d i n g  a n d  d i s c a r d  i n  n u m b e r s  ( * 1 0 - 3 )  b y  a g e  g r o u p  i n  t h e  p e r i o d  1 9 9 6 - 2 0 0 0 .  

I S t o c k  1 2 5 - 3 2  I

Y e a r
1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0

L a n d i n g D i s c a r d L a n d i n g D i s c a r d L a n d i n g D i s c a r d L a n d i n g D i s c a r d L a n d i n g D i s c a r d
A g e O 4 2 7 0 1 1 1 0
A g e 1 1 6 3 2 7 1 9 7 2 8 4 0 1 3 2 4 1 5 4 1 0 6 7 1 7 1 2 8 3 1 4 4 1 7 6
A g e 2 1 0 6 7 6 3 0 1 6 2 6 4 1 7 8 2 7 6 1 9 4 9 6 3 8 3 5 3 1 3 1 2 7 4 7 8 1 7 5 7 4
A g e 3 3 0 5 4 3 8 2 4 2 5 2 0 9 8 2 8 9 1 6 4 8 3 1 7 9 4 3 1 6 6 0 3 6 8 1 2 9 0 4 1 1 5 0 3
A g e 4 2 6 2 5 0 2 3 7 2 2 0 2 2 5 0 1 7 5 2 7 1 4 6 1 8 4 9 5 3 6 2 5 3 5 3 2 0
A g e 5 2 1 5 5 3 1 3 2 1 2 3 9 6 5 8 1 0 0 6 7 2 2 8 9 4 5 2 1 7 5 6 8 1 0
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3.14 Nephrops Stocks

3.14.1 Overview of Nephrops Stocks

F u n c t i o n a l  U n i t s  a n d  M a n a g e m e n t  A r e a s

F u n c t i o n a l  U n i t s  a r e  d e f i n e d  b y  g r o u p i n g s  o f  s t a t i s t i c a l  
r e c t a n g l e s  a c c o r d i n g  t o  t h e  p r e s e n t  k n o w l e d g e  o n  t h e  
d i s t r i b u t i o n  o f  Nephrops  s t o c k s .  M a n a g e m e n t  A r e a s  a r e  
d e f i n e d  u s i n g  a s  f a r  a s  p o s s i b l e ,  e x i s t i n g  I C E S  S u b - a r e a  
a n d  D i v i s i o n  b o u n d a r i e s .  I C E S  p r o v i d e s  c a t c h  a d v i c e  b y  
F u n c t i o n a l  u n i t s .  H o w e v e r ,  u n d e r  t h e  e x i s t i n g  q u o t a  
s y s t e m ,  a  T A C  i s  o f t e n  s e t  f o r  a n  a r e a  t h a t  i s  l a r g e r  t h a n  
t h e  m a n a g e m e n t  a r e a  t h a t  i s  c o n s i d e r e d  a p p r o p r i a t e .  
T h e r e f o r e  t h e  p r e s e n t  T A C  a r e a s  d o  n o t  a l l o w  
m a n a g e m e n t  o f  t h e  s t o c k s  i n  i n d i v i d u a l  F u n c t i o n a l  
U n i t s  t a k i n g  d i f f e r e n c e s  i n  e x p l o i t a t i o n  i n t o  a c c o u n t .  
W h i l e  f o r  s o m e  m a n a g e m e n t  a r e a s  i t  m a y  b e  a d v i s e d  t o  
r e d u c e  e x p l o i t a t i o n ,  i t  m a y  b e  p o s s i b l e  t o  i n c r e a s e  
c a t c h e s  i n  o t h e r s  m a n a g e m e n t  a r e a s  w i t h i n  t h e  s a m e  
T A C  a r e a .  I f  t h e  s u m  o f  t h e  r e c o m m e n d e d  c a t c h e s  f o r  
t h e  s e p a r a t e  a r e a s  i s  t a k e n  a s  t h e  b a s i s  f o r  s e t t i n g  t h e  
T A C  f o r  t h e  w h o l e  a r e a ,  t h i s  c o u l d  l e a d  t o  a n  
u n d e s i r a b l e  a n d  a n  u n s u s t a i n a b l e  i n c r e a s e  i n  
e x p l o i t a t i o n  f o r  s o m e  m a n a g e m e n t  a r e a s  w i t h i n  t h e  
T A C  a r e a .

T h e  p r o b l e m  i s  p a r t i c u l a r l y  r e l e v a n t  i n  S u b - a r e a s  I V  a n d  
V I I .  I C E S  r e i t e r a t e s  i t s  a d v i c e  g i v e n  i n  p r e v i o u s  y e a r s  
t h a t  m a n a g e m e n t  o f  Nephrops  s t o c k s  s h o u l d  b e  a t  t h e  
M a n a g e m e n t  A r e a  l e v e l  a s  d e f i n e d  i n  F i g u r e s  3 . 1 4 . 1 . 1 -  
3 . 1 4 . 1 . 3  a n d  T a b l e  3 . 1 4 . 1 . 1  A s  a n  a l t e r n a t i v e ,  s p e c i f i c  
m a n a g e m e n t  t o o l s  c o u l d  b e  d e v e l o p e d  a i m e d  t o  c o n t r o l  
f i s h i n g  e f f o r t  o n  a  m u c h  s m a l l e r  g e o g r a p h i c a l  s c a l e  t h a n  
i s  t h e  c a s e  i n  t h e  e x i s t i n g  s y s t e m .

I n  a n  a t t e m p t  t o  p a r t l y  r e s o l v e  t h i s  p r o b l e m  ( a t  l e a s t  w i t h  
r e s p e c t  t o  S u b - a r e a  V H ) ,  I C E S  s u g g e s t s  t h a t  a  s e p a r a t e  
Nephrops  T A C  f o r  D i v i s i o n  V i l a  b e  c o n s i d e r e d ,  a s  i s  
c o m m o n  p r a c t i c e  a l r e a d y  f o r  s e v e r a l  f i n f i s h  s t o c k s  ( s u c h  
a s  c o d ,  w h i t i n g ,  p l a i c e  a n d  s o l e ) .

R e c o m m e n d e d  a n d  A g r e e d  T A C s

I C E S  n o t e s  t h a t  t h e  a g r e e d  T A C s  a r e  n e a r l y  a l w a y s  a b o v e  
t h o s e  r e c o m m e n d e d  b y  I C E S .

A s s e s s m e n t  M e t h o d s  E m p l o y e d

T h e  a s s e s s m e n t  o f  t h e  s t o c k s  w a s  b a s e d  o n  a  v a r i e t y  o f  
m e t h o d s :

•  A n a l y s i s  o f  l o n g - t e r m  t r e n d s  i n  f i s h e r y  d a t a  
( l a n d i n g s ,  e f f o r t ,  C P U E ,  L P U E ,  e t c . ) ;

•  L e n g t h - b a s e d  a s s e s s m e n t s  ( L C A )  ( f o r  a  v e r y  s m a l l  
n u m b e r  o f  s t o c k s  o n l y  -  s e e  b e l o w ) ;

•  A g e - b a s e d  a n a l y t i c a l  a s s e s s m e n t s  ( V P A ) ;
•  Y / R  a n a l y s e s  b a s e d  o n  t h e  o u t p u t  o f  t h e  V P A ;  a n d
•  F i s h e r y  i n d e p e n d e n t  s u r v e y s  ( m o s t l y  u n d e r w a t e r  T V  

s u r v e y s ) .

F o r  t h o s e  s t o c k s  t h a t  s h o w  s e v e r e  s i g n s  o f  
o v e r e x p l o i t a t i o n ,  s h o r t - t e r m  c a t c h  p r e d i c t i o n s  w e r e  m a d e ,  
b a s e d  o n  t h e  o u t c o m e  o f  a  V P A .

E x a m i n a t i o n  o f  t r e n d s  i n  f i s h e r y  d a t a  r e m a i n s  a n  
i m p o r t a n t  e l e m e n t  o f  N ephrops  a s s e s s m e n t s ,  e s p e c i a l l y  
f o r  s t o c k s  w i t h  f e w  b i o l o g i c a l  o r  s a m p l i n g  d a t a .  F o r  
m o s t  s t o c k s ,  t h e  a v a i l a b l e  i n f o r m a t i o n  n o w  e x t e n d s  o v e r  
m a n y  y e a r s .

P r e v i o u s l y ,  L e n g t h  C o h o r t  A n a l y s i s  ( L C A )  h a s  b e e n  
w i d e l y  u s e d  a s  a n  a s s e s s m e n t  t o o l  f o r  Nephrops  s t o c k s .  
T h i s  m e t h o d  i s  n o  l o n g e r  a p p l i e d  i n  c a s e s  w h e r e  t h e  
s t e a d y - s t a t e  a s s u m p t i o n s  i n h e r e n t  i n  t h e  L C A  m e t h o d  
a r e  n o t  m e t  o r  w h e r e  a n  a g e - b a s e d  a s s e s s m e n t  i s  
p o s s i b l e .  A  w e a k n e s s  o f  L C A  i s  t h a t  i t  g i v e s  n o  
i n f o r m a t i o n  o n  r e c r u i t m e n t  o v e r f i s h i n g .  W h e r e  t h i s  
o c c u r s ,  t h e  L C A  m e t h o d  c a n  g i v e  s e v e r e l y  m i s l e a d i n g  
c o n c l u s i o n s  a b o u t  s t o c k  s t a t u s  w i t h  r e s p e c t  t o  g r o w t h  
o v e r f i s h i n g .

A g e - b a s e d  V P A  f o r  Nephrops ,  o n  t h e  o t h e r  h a n d ,  s u f f e r s  
f r o m :

*  u n c e r t a i n t i e s  i n  t h e  s l i c i n g  o f  l e n g t h  i n t o  ‘a g e ’ 
d i s t r i b u t i o n s  ( d e s p i t e  t h e  a p p l i c a t i o n  o f  a n  i m p r o v e d  
s l i c i n g  t e c h n i q u e ,  w h i c h  n o w  g i v e s  ‘r e a l ’ i n s t e a d  o f  
‘n o m i n a l ’ a g e  g r o u p s ) ;

*  t h e  y e a r - t o - y e a r  v a r i a t i o n s  i n  e m e r g e n c e  o f  Nephrops 
( w h i c h  m a y  r e s u l t  i n  u n r e a l i s t i c  e s t i m a t e s  o f  s t o c k  
b i o m a s s ,  p a r t i c u l a r l y  f o r  t h e  f e m a l e s ) ;  a n d

*  i n  a  n u m b e r  o f  c a s e s ,  t h e  l a c k  o f  d i s c a r d  d a t a  ( w h i c h  
r e s u l t s  i n  l e v e l l i n g  o f f  t h e  e s t i m a t e s  o f  t h e  r e c r u i t s  
a n d  i n  a  f a l s e  i m p r e s s i o n  o f  s t a b i l i t y  i n  r e c r u i t m e n t ) .

F i s h e r y  i n d e p e n d e n t  s u r v e y s  h a v e  b e c o m e  a n  
i n c r e a s i n g l y  u s e f u l  t o o l  i n  t h e  a s s e s s m e n t  o f  Nephrops 
s t o c k s .  F i r s t l y ,  a s  a  m e a n s  t o  o b t a i n  f i s h e r y  i n d e p e n d e n t  
e s t i m a t e s  o f  s t o c k  s i z e  a n d  b i o m a s s  a n d  s e c o n d l y ,  a s  a  
m e a n s  t o  v a l i d a t e  t h e  t r e n d s  i n  t o t a l  s t o c k  b i o m a s s  s h o w n  
b y  t h e  a n a l y t i c a l  a s s e s s m e n t s .  F r a  s o m e  s t o c k s ,  w h e r e  
l a n d i n g  s t a t i s t i c s  w e r e  b e l i e v e d  t o  b e  u n r e l i a b l e ,  o r  w h e r e  
s a m p l i n g  l e v e l s  w e r e  i n a d e q u a t e  f o r  a  ‘t r a d i t i o n a l ’ 
a n a l y t i c a l  a p p r o a c h ,  t h e y  h a v e  e v e n  b e c o m e  t h e  o n l y  
m e a n s  f o r  a s s e s s i n g  t h e  s t a t e  o f  e x p l o i t a t i o n  o f  t h e  s t o c k  
a n d  f o r  m a k i n g  p r e d i c t i o n s  o n  i t s  f i s h e r i e s  p o t e n t i a l .

M a l e  v s .  F e m a l e  E x p l o i t a t i o n

F e m a l e  Nephrops  a r e  l e s s  a v a i l a b l e  f o r  e x p l o i t a t i o n  t h a n  
m a l e s .  F a n a l e s  a r e  m a i n l y  c a u g h t  i n  t h e  s u m m e r  m o n t h s ,  
b u t  w h e n  b e r r i e d  ( u s u a l l y  b e t w e e n  e a r l y  a u t u m n  a n d  
s p r i n g  o f  t h e  n e x t  y e a r )  t h e y  s t a y  i n  t h e  b u r r o w s  a n d  
c a n n o t  b e  c a u g h t  b y  t r a w l s .  I n  m o s t  s t o c k s ,  t h i s  i s  
r e f l e c t e d  b y  m u c h  l o w e r  f i s h i n g  m o r t a l i t y  r a t e s  a n d  m u c h  
m o r e  o p t i m i s t i c  Y / R  p r e d i c t i o n s  f o r  f e m a l e s  t h a n  f o r  
m a l e s .  H o w e v e r ,  i n  s u m m e r  f i s h e r i e s ,  f i s h i n g  m o r t a l i t y
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c a n  b e  a s  h i g h  o n  f e m a l e s  a s  o n  m a l e s .  S t o c k s  e x p l o i t e d  
i n  f i s h e r i e s  w h o r e  t h e  d o m i n a t i n g  p a r t  o f  t h e  e f f o r t  i s  
e x e r t e d  i n  s u m m e r  a r e  m o r e  v u l n e r a b l e  t o  s p a w n i n g  s t o c k  
d e p l e t i o n ,  a n d  t h e r e  i s  a  g r e a t e r  r i s k  t h a t  s u c h  s t o c k s  w i l l  
b e c o m e  d e p l e t e d  a n d  o u t s i d e  s a f e  b i o l o g i c a l  l i m i t s .

M a l e s  a r e  t h e  m o s t  v u l n e r a b l e  c o m p o n e n t  o f  t h e  s t o c k  
( w h i l e  a t  t h e  s a m e  t i m e  a c c o u n t i n g  f o r  t h e  m a j o r i t y  o f  t h e  
l a n d i n g s ) .  T h e r e f o r e ,  o v e r a l l  e v a l u a t i o n  o f  e x p l o i t a t i o n  o f  
t h e  s t o c k s ,  a n d  h e n c e  t h e  m a n a g e m e n t  a d v i c e ,  i s  l a r g e l y  
b a s e d  o n  c o n s i d e r a t i o n s  o f  t h e  m a l e  s t o c k .

T h e  d i f f e r e n c e  i n  e x p l o i t a t i o n  p a t t e r n  b e t w e e n  m a l e s  a n d  
f e m a l e s ,  a n d  u n c e r t a i n t y  a b o u t  t h e  r e l i a b i l i t y  o f  t h e  
n o m i n a l  V P A  e s t i m a t e s  o f  f e m a l e  s t o c k  b i o m a s s  a n d  
r e c r u i t m e n t  ( t h e  t r e n d s  i n  t h e s e  h o w e v e r ,  a r e  b e l i e v e d  t o  
b e  r e l i a b l e ) ,  a r e  t h e  m a i n  r e a s o n s  w h y  s t o c k  b i o m a s s  a n d  
r e c r u i t m e n t  a r e  g i v e n  f o r  m a l e s  a n d  f e m a l e s  s e p a r a t e l y ,  
a n d  n o t  f o r  t h e  s e x e s  c o m b i n e d .

A d v i c e  f o r  2 0 0 2  a n d  2 0 0 3

I C E S  p r o v i d e s  a d v i c e  i n  t h i s  r e p o r t  f o r  2 0 0 2  a n d  2 0 0 3 .

F o r  m a n y  s t o c k s  t h e r e  w a s  n o  b a s i s  t h i s  y e a r  t o  r e v i s e  t h e  
a d v i c e  g i v e n  p r e v i o u s l y  ( 1 9 9 9 ) .  H o w e v e r ,  t h e r e  a r e  
c o n c e r n s  a b o u t  t h e  s t a t e  o f  s o m e  s t o c k s ,  a n d  a d d i t i o n a l  
m a n a g e m e n t  r e c o m m e n d a t i o n s  a r e  m a d e  w h e r e  
a p p r o p r i a t e .

F o r  m o s t  Nephrops  s t o c k s  o c c u r r i n g  n o r t h  o f  t h e  B a y  o f  
B i s c a y ,  t h e r e  i s  l i t t l e  o r  n o  c h a n g e  i n  t h e  a s s e s s e d  s t a t e  
o f  t h e  s t o c k s ,  a n d  h e n c e  t h e  a d v i c e  o n  m a n a g e m e n t  
o p t i o n s  l a r g e l y  r e m a i n e d  u n c h a n g e d .  W h e r e  r e l e v a n t  
a n d  n e c e s s a r y ,  t h e  c o r r e s p o n d i n g  T A C  p r o p o s a l s  w e r e  
a d j u s t e d ,  t o  m a t c h  r e c e n t  t r e n d s  i n  t h e  f i s h e r y  a n d / o r  
s t o c k .

I n  S k a g e r r a k  a n d  K a t t e g a t  ( I l l a )  t h e r e  i s  a  m i s - m a t c h  
b e t w e e n  t h e  c u r r e n t  m i n i m u m  l a n d i n g  s i z e  ( 4 0  m m  
c a r a p a c e  l e n g t h )  a n d  t h e  s e l e c t i v i t y  o f  t h e  d i a m o n d  m e s h  
c o d e n d s  u s e d ,  r e s u l t i n g  i n  l a r g e  q u a n t i t i e s  o f  Nephrops 
b e i n g  d i s c a r d e d .  T h e  i n t r o d u c t i o n  o f  m o r e  s e l e c t i v e  
t r a w l s  s h o u l d  b e  e n c o u r a g e d ,  t o  r e d u c e  d i s c a r d s .

F o r  t h e  N o r w e g i a n  D e e p  ( I V a )  a n d  O f f  H o r n  R e e f  
( I V b , c )  s t o c k s ,  t h e r e  i s  e v i d e n c e  o f  a  r a p i d l y  e x p a n d i n g  
f i s h e r y ,  w i t h  i n c r e a s i n g  l a n d i n g s  a n d ,  p a r t i c u l a r l y  i n  t h e  
O f f  H o r n  R e e f  s t o c k ,  i n c r e a s i n g  L P U E s .

F o r  n e a r l y  a l l  s o u t h e r n  s t o c k s  ( B a y  o f  B i s c a y ,  F U s  
2 3 + 2 4 ;  a n d  I b e r i a n  P e n i n s u l a ,  F U s  2 5 ,  2 6 + 2 7 ,  2 8 + 2 9 ,  
3 0  a n d  3 1 )  h o w e v e r ,  t h e r e  a r e  s e r i o u s  r e a s o n s  f o r  
c o n c e r n .  T h e r e  i s  e v i d e n c e  o f  d e c l i n i n g  t r e n d s  i n  
L P U E / C P U E  a n d / o r  b i o m a s s  a n d  r e c r u i t m e n t ,  a n d  I C E S  
p r o p o s e s  t h a t  d r a s t i c  m a n a g e m e n t  a c t i o n  s h o u l d  b e  
t a k e n .  I n  v i e w  o f  t h e  a l a r m i n g  s t a t e  o f  t h e s e  s t o c k s ,  
a d v i c e  i s  g i v e n  f o r  t h e  y e a r  2 0 0 2  o n l y ,  a n d  I C E S  
r e c o m m e n d s  t h a t  t h e s e  s t o c k s  b e  r e a s s e s s e d  i n  2 0 0 2 .
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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.

W G
label

ICES description
Functional Units (FUs) o r g roup ings thereof 

w hen trea ted  a s  on e  in a s s e s s m e n ts

A Va 1 Iceland
B Vb (non EC) 2 F aero e  Islands
C Via 11 North Minch

12 S ou th  Minch
13 Clyde

D Vb (EC) + Vlb None
E Illa 3 S kagerrak

4 K attegat
F IVa, rect. 44-48 E6-E7 + 44E 8 9 M oray Firth

10 N oup

G IVa, W est of 2° E excl. MA F 7 Fladen
H IVb,c, E as t of 1° E excl. reet. 43F5-F7 5 Botney Gut

33 Off Horn R eef
1 IVb,c, W est of 1° E 6 F am  D eeps

8 Firth of Forth
J Vila, North of 53° N 14 Irish S e a  E ast

15 Irish S e a  W est

K Vlld.e N one
L Vllb,c,j,k 16 Porcupine Bank

17 A ran G rounds
18 Ireland NW coast
19 Ireland SW  an d  SE  co a s t

M Vllf,g,h, excl. reet. 31E1 32E1-E2 + 20+21+22 Celtic S e a
Vila, South  of 53° N

N Villa,b 23+24 Bay of Biscay
O Ville 25 North Galicia

31 C antabrian  S e a
P Vllld.e None
Q IXa 26 W est G alicia

27 North Portugal

28+29 S outh -W est an d  S outh  Portugal
30 Gulf of Cadiz

R IXb + X None

S IVa, E ast of 2° E + rect. 43F5-F7 32 Norwegian D eep
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-4.00 -2.00 0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00

F i g u r e  3 . 1 4 . 1 . 1  Nephrops  F u n c t i o n a l  U n i t s  a n d  M a n a g e m e n t  A r e a s  i n  D i v i s i o n  I l l a  a n d  S u b - a r e a  I V  ( L e t t e r s  a n d  
f i g u r e s  r e f e r  t o  M a n a g e m e n t  A r e a s  a n d  F u n c t i o n a l  U n i t s  g i v e n  i n  T a b l e  3 . 1 4 . 1 . 1 ) .
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64.00
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61.00-
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56.00

55.00

54.00
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48.00
00 -2 2 .0 0  -2 0 :0 0  -1 8 00 -16.00 - V 00 -12.00 -10.00 -8.00 -6.00 -4.00 -2.00

F i g u r e  3 . 1 4 . 1 . 2  Nephrops  F u n c t i o n a l  U n i t s  a n d  M a n a g e m e n t  A r e a s  i n  S u b - a r e a s  V ,  V I  a n d  V I I  ( L e t t e r s  a n d  
f i g u r e s  r e f e r  t o  M a n a g e m e n t  A r e a s  a n d  F u n c t i o n a l  U n i t s  g i v e n  i n  T a b l e  3 . 1 4 . 1 . 1 ) .
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48.00-

47.00

46.00

45.00

44.00

43.00

42.00

41.00

40.00

39.00

38.00

37.00

36.00
-18.00 -16.00 -14.00 -12.00 -10.00 -8.00 -6.00 -4.00 -2.00 OJ

F i g u r e  3 . 1 4 . 1 , 3  Nephrops  F u n c t i o n a l  U n i t s  a n d  M a n a g e m e n t  A r e a s  i n  S u b - a r e a s  V I I I ,  I X  a n d  X  ( L e t t e r s  a n d  
f i g u r e s  r e f e r  t o  M a n a g e m e n t  A r e a s  a n d  F u n c t i o n a l  U n i t s  g i v e n  i n  T a b l e  3 . 1 4 . 1 . 1 ) .
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3.14.2.a Nephrops in Division Ula (Management Area E)

T h e r e  a r e  t w o  F u n c t i o n a l  U n i t s  i n  t h i s  M a n a g e m e n t  
A r e a :  a )  S k a g e r r a k  ( F U  3 )  a n d  b )  K a t t e g a t  ( F U  4 ) .

S t a t e  o f  s t o c k / e x p l o i t a t i o n :  T h e  s t o c k s  i n  t h i s  
M a n a g e m e n t  A r e a  a p p e a r  t o  b e  e x p l o i t e d  a t  s u s t a i n a b l e  
l e v e l s .

a + b )  S k a g e r r a k  a n d  K a t t e g a t  c o m b i n e d :  A g e - b a s e d  
a s s e s s m e n t  f o r  F U s  3  a n d  4  c o m b i n e d ,  s u g g e s t s  
t h a t  m a l e  a n d  f e m a l e  s t o c k  b i o m a s s  a r e  g e n e r a l l y  
i n c r e a s i n g .  F e m a l e  r e c r u i t m e n t  s e e m s  t o  h a v e  
b e e n  s t a b l e ,  w h i l e  m a l e  r e c r u i t m e n t  s e e m s  t o  h a v e  
i n c r e a s e d  i n  t h e  m o s t  r e c e n t  y e a r s .  T h e r e  i s  s o m e  
d o u b t  a b o u t  t h e  r e l i a b i l i t y  o f  t h e  V P A  e s t i m a t e s  o f  
r e c r u i t m e n t .  S t r o n g  m a l e  r e c r u i t m e n t  h o w e v e r ,  i s  
e v i d e n t  f r o m  d i s c a r d  m o n i t o r i n g  d a t a ,  w h i c h  s h o w  
a  c o n s i d e r a b l e  i n c r e a s e  i n  t h e  m a l e  d i s c a r d s  ( <  4 0  
m m  C L ) ,  p a r t i c u l a r l y  i n  2 0 0 0 .  F bar f o r  m a l e s  h a s  
r e c e n t l y  i n c r e a s e d ,  b u t  i s  s t i l l  b e l o w  l o n g - t e r m  
a v e r a g e ,  Y / R  a n a l y s i s  b a s e d  o n  o u t p u t s  o f  V P A  
s h o w s  t h a t  c u r r e n t  F  i s  c l o s e  t o  F m ai f o r  m a l e s ,  a n d  
w e l l  b e l o w  F m ai f o r  f e m a l e s .

M a n a g e m e n t  o b j e c t i v e s :  T h e r e  a r e  n o  m a n a g e m e n t  
o b j e c t i v e s  s e t  f o r  t h i s  f i s h e r y .

A d v i c e  o n  m a n a g e m e n t :  I C E S  e x p e c t s  t h a t  b i o m a s s  
w i l l  r e m a i n  s t a b l e  o r  s l i g h t l y  i n c r e a s e  i n  t h e s e  
s t o c k s ,  a n d  t h a t  y i e l d  w i l l  i n c r e a s e  i n  t h e  n e x t  
c o i n i n g  y e a r s ,  f o l l o w i n g  t h e  v e r y  h i g h  n u m b e r s  o f  
u n d e r s i z e d  ( m a l e )  N ephrops  ( <  4 0  m m  C L )  i n  t h e  
c a t c h e s ,  p a r t i c u l a r l y  i n  2 0 0 0 .  I C E S  r e c o m m e n d s  
t h a t  t h e  t o t a l  l a n d i n g s  f r o m  D i v i s i o n  I l l a  b e  
m a i n t a i n e d  a t  t h e  2 0 0 0  l e v e l .  T h i s  c o r r e s p o n d s  t o  a  
T A C  f o r  b o t h  2 0 0 2  a n d  2 0 0 3  o f  n o t  m o r e  t h a n  4  7 0 0  
t .

R e l e v a n t  f a c t o r s  t o  b e  c o n s i d e r e d  i n  m a n a g e m e n t :
T h e  m i s m a t c h  b e t w e e n  m i n i m u m  l a n d i n g  s i z e  ( 4 0  m m  
C L  i n  D i v i s i o n  I l l a )  a n d  t h e  s e l e c t i v i t y  o f  t h e  7 0  m m  
d i a m o n d  m e s h  c o d - e n d s  r e s u l t s  i n  l a r g e  q u a n t i t i e s  o f  
N ephrops  b e i n g  d i s c a r d e d .  S q u a r e  m e s h e d  7 0  m m  c o d -

e n d s  h a v e  s u c c e s s f u l l y  b e e n  i n t r o d u c e d  i n  S w e d e n ,  a n d  
t h e i r  u s e  s h o u l d  b e  e n c o u r a g e d  t o  r e d u c e  d i s c a r d s .

I C E S  a l s o  n o t e s  t h a t  t h e  u s e  o f  t w o  d i f f e r e n t  m i n i m u m  
l a n d i n g  s i z e s  f o r  N ephrops  i n  D i v i s i o n s  I l l a  a n d  I V  i s  
l i k e l y  t o  c a u s e  a n  e n f o r c e m e n t  a n d  p o l i c i n g  p r o b l e m  i n  
c o u n t r i e s  w h e r e  Nephrops  f r o m  t h e  t w o  a r e a s  a r e  b e i n g  
l a n d e d .

S i n c e  m o s t  o f  t h e  t r a w l  f i s h e r i e s  f o r  Nephrops  i n  
D i v i s i o n  I l l a  a r e  m i x e d  f i s h e r i e s ,  i n c r e a s e d  e f f o r t  i n  
t h i s  f i s h e r y  w i l l  a f f e c t  b y - c a t c h  l e v e l s  o f  o t h e r  
c o m m e r c i a l  s p e c i e s  c a u g h t  u n l e s s  t h e  s p e c i e s  a n d  s i z e  
s e l e c t i v i t y  p r o p e r t i e s  o f  t h e  N ephrops  t r a w l s  i s  
i m p r o v e d .

C o m p a r i s o n  w i t h  p r e v i o u s  a s s e s s m e n t  a n d  a d v i c e :
P r e v i o u s  a g e - b a s e d  a s s e s s m e n t s  o n  t h e s e  F U s  ( c a r r i e d  
o u t  i n  1 9 9 9 )  w e r e  n o t  c o n s i d e r e d  t o  b e  s u f f i c i e n t l y  
r e l i a b l e  f o r  m a n a g e m e n t  p u r p o s e s .  P r o p o s e d  T A C  o f  
4 7 0 0  t  r e p r e s e n t s  a  n e t  i n c r e a s e  o f  9 0 0  t  o v e r  t h e  
c u r r e n t  T A C .  T h i s  i s  j u s t i f i e d  b y  s t r o n g  r e c r u i t m e n t  i n  
t h e  m o s t  r e c e n t  y e a r s  ( a s  s h o w n  b y  t h e  d i s c a r d  d a t a ) ,  
a n d  t h e  c l o s e  r e l a t i o n s h i p  b e t w e e n  r e c r u i t m e n t  l e v e l s  
a n d  L P U E s  4  y e a r s  l a t e r .

E l a b o r a t i o n  a n d  s p e c i a l  c o m m e n t s :  T h e  m a j o r i t y  o f  
l a n d i n g s  a r e  m a d e  b y  D e n m a r k  a n d  S w e d e n ,  w i t h  
N o r w a y  c o n t r i b u t i n g  s m a l l  l a n d i n g s  f r o m  t h e  
S k a g e r r a k .  D u r i n g  t h e  l a s t  1 0  y e a r s ,  l a n d i n g s  f r o m  t h e  
S k a g e r r a k  v a r i e d  b e t w e e n  1 9 0 0  a n d  3 2 5 0 1, w h i l e  
l a n d i n g s  f r o m  t h e  K a t t e g a t  v a r i e d  b e t w e e n  9 0 0  a n d  
1 8 0 0  t  ( w i t h  t h e  l o w e s t  l a n d i n g s  r e c o r d e d  i n  1 9 9 2 -
1 9 9 5 ) .

L P U E  a n d  m e a n  s i z e  d a t a  a r e  a v a i l a b l e  f o r  b o t h  F U s ,  
L e n g t h  c o m p o s i t i o n s  a r e  a v a i l a b l e  f r o m  1 9 9 1  o n w a r d s .

S o u r c e  o f  i n f o r m a t i o n :  R e p o r t  o f  t h e  W o r k i n g  G r o u p  
o n  Nephrops  S t o c k s ,  A p r i l  2 0 0 1  ( I C E S  C M  
2 0 0 1 / A C F M : 1 6 ) .
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Catch data (Tables 3.14.2.a.l- 3.14.2.a.2):
Y e a r l í ' E S  a d v i c e R e c o m m e n d e d

T A C
A g r e e d

T A C
A Ç F M

J a n d i n g s
1 9 8 7 4 . 0

1 9 8 8 3 . 7

1 9 8 9 3 . 9

1 9 9 0 4 . 3

1 9 9 1 4 . 2

1 9 9 2

OI 3 . 5 2 . 9

1 9 9 3 - 4 . 3 3 . 5 3 . 2

1 9 9 4 2 . 9 3 . 5 2 . 9

1 9 9 5 2 . 9 4 . 8 3 . 4

1 9 9 6 Status quo  T A C 2 . 9 4 . 8 4 . 0

1 9 9 7 Status quo  T A C 2 . 9 4 . 8 4 . 2

1 9 9 8 4 . 0 4 . 8 5 . 0

1 9 9 9 4 . 0 4 . 8 4 . 9

2 0 0 0 3 . 8 5 . 0 4 . 7

2 0 0 1 3 . 8 4 . 5

2 0 0 2 Catches to be m aintained a t the 2000 level 4 . 7

2 0 0 3 Catches to be m aintained a t the 2000 level 4 . 7
(Weights in ,000 t)
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Table 3.14.2.a.l Nephrops landings (tonnes) by Functional Unit plus Other rectangles in Management Area E (Ula).

Y ear FU 3 FU 4 O th e r Total
1991 2 9 3 4 1304 0 4 2 3 8

1992 1900 1012 0 2 9 1 2

1993 2285 924 0 3 2 0 9

1994 1981 893 0 2 8 7 4

1995 2429 998 0 3 4 2 7

1996 2 6 9 4 1285 0 3 9 7 9

1997 26 1 2 1594 0 4 2 0 6

1998 32 4 8 1796 0 5 0 4 4

1999 31 9 4 1749 0 4 9 4 3

2 0 0 0 * 28 9 4 1809 0 4 7 0 3

* prov isional n a  = not av a ila b le

T a b l e  3 . 1 4 . 2 . a . 2  Nephrops l a n d i n g s  ( t o n n e s )  b y  c o u n t r y  i n  M a n a g e m e n t  A r e a  E  ( U l a ) .

Y ea r D en m ark N orw ay S w e d en Total
1991 2 8 2 4 195 1219 4 2 3 8

1992 20 5 2 111 749 2 9 1 2

1993 22 5 0 100 859 3 2 0 9

1994 2049 62 763 2 8 7 4

1995 2419 90 918 3 4 2 7

1996 28 4 4 101 1034 3 9 7 9

1997 2959 117 1130 4 2 0 6

1998 3541 184 1319 5 0 4 4

1999 3486 214 1243 4 9 4 3

2 0 0 0 * 3325 181 1197 4 7 0 3

* prov isional n a  =  not av a ila b le
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3.14.2.b Nephrops in Division IVa, rectangles 44-48 E6-E7+44 E8 (Management Area
F)

T h e r e  a r e  t w o  F u n c t i o n a l  U n i t s  i n  t h i s  M a n a g e m e n t  
A r e a :  a )  M o r a y  F i r t h  ( F U  9 )  a n d  b )  N o u p  ( F U 1 0 ) .

S t a t e  o f  s t o c k / e x p l o i t a t i o n :

A l l  s t o c k s  i n  t h i s  M a n a g e m e n t  A r e a  a p p e a r  t o  b e  
e x p l o i t e d  a t  s u s t a i n a b l e  l e v e l s .

a )  M o r a y  F i r t h :  A g e  b a s e d  a s s e s s m e n t  s h o w s  t h a t  
s t o c k  b i o m a s s  a n d  r e c r u i t m e n t  i n  b o t h  m a l e s  a n d  
f e m a l e s  h a v e  b e e n  g e n e r a l l y  s t a b l e  i n  t h e  1 9 9 0 s ,  
a l t h o u g h  a t  a  l o w e r  l e v e l  t h a n  i n  t h e  m i d -  a n d  l a t e  
1 9 8 0 s .  A n n u a l  L P U E s  s h o w  l a r g e  f l u c t u a t i o n s  
( w i t h o u t  o b v i o u s  t r e n d ) ,  b u t  w e r e  g e n e r a l l y  h i g h e r  
i n  t h e  e a r l y  a n d  m i d - 1 9 8 0 s  t h a n  i n  t h e  1 9 9 0 s .  
A b u n d a n c e  t r e n d s  f r o m  t h e  T V  c a m e r a  s u r v e y s  
( 1 9 9 3 - 2 0 0 0 )  a r e  i n  b r o a d  a g r e e m e n t  w i t h  t h e  
V P A ,  s h o w i n g  s l i g h t  i n c r e a s e  i n  s t o c k  b i o m a s s  i n  
t h e  m o s t  r e c e n t  y e a r s .  F bar f l u c t u a t e s  f o r  b o t h  
m a l e s  a n d  f e m a l e s ,  w i t h o u t  o b v i o u s  l o n g - t e r m  
t r e n d .  Y / R  a n a l y s i s  b a s e d  o n  o u t p u t s  o f  V P A  
s h o w s  t h a t  c u r r e n t  F  i s  c l o s e  t o  F max f o r  m a l e s ,  a n d  
w e l l  b e l o w  F maT f o r  f e m a l e s .

b )  N o u p :  I n c r e a s i n g  t r e n d s  i n  L P U E ,  a n d  l a n d i n g s  
p e r  a r e a  a n d  e f f o r t  p e r  a r e a  i n d i c e s ,  s u g g e s t  t h a t  
c u r r e n t  l e v e l s  o f  f i s h i n g  e f f o r t  a r e  a c c e p t a b l e  f o r  
t h i s  s t o c k .

M a n a g e m e n t  o b j e c t i v e s :  T h e r e  a r e  n o  m a n a g e m e n t  
o b j e c t i v e s  s e t  f o r  t h i s  f i s h e r y .

A d v i c e  o n  m a n a g e m e n t :  F o r  t h e  M o r a y  F i r t h  s t o c k ,  
t h e r e  i s  n o  r e a s o n  t o  t a k e  r e s t r i c t i v e  a c t i o n ,  a n d  
I C E S  r e c o m m e n d s  t o  s e t  t h e  T A C  f o r  t h i s  F U  
c o r r e s p o n d i n g  t o  t h e  c u r r e n t  l a n d i n g s ,  i . e .  a t  1 5 0 0  t .  
T h e  N o u p  s t o c k  a l s o  i s  n o t  g i v i n g  c a u s e  f o r  c o n c e r n ,  
s o  t h a t  t h e  1 9 9 9  s u g g e s t i o n  o f  4 0 0  t  c o n t i n u e s  t o  
a p p l y .  L a n d i n g s  f r o m  s t a t i s t i c a l  r e c t a n g l e s  o u t s i d e  
t h e s e  F U s  b u t  w i t h i n  t h e  M a n a g e m e n t  A r e a  a r e  
c o m p a r a b l e  t o  t h o s e  o b s e r v e d  i n  t h e  e a r l y  1 9 9 0 s ,  a n d  
t h e  p r e v i o u s  a l l o w a n c e  m a d e  f o r  t h e s e  r e c t a n g l e s  
( 1 0 0  t )  s h o u l d  b e  a p p l i e d  a g a i n .  T a k e n  t o g e t h e r ,  t h e  
T A C  a d v i c e  f o r  M a n a g e m e n t  A r e a  F  a m o u n t s  t o  
2 0 0 0  t  f o r  b o t h  2 0 0 2  a n d  2 0 0 3 .

R e l e v a n t  f a c t o r s  t o  b e  c o n s i d e r e d  i n  m a n a g e m e n t :  I n  
t h e  N o r t h  S e a  T A C  a r e a  ( w h i c h  c o m p r i s e s  e i g h t  
Nephrops  s t o c k s ,  w i t h  q u i t e  d i f f e r e n t  s t a t e s  o f  
e x p l o i t a t i o n ) ,  t h e  p r e s e n t  a g g r e g a t e d  m a n a g e m e n t  
a p p r o a c h  r u n s  t h e  r i s k  o f  u n b a l a n c e d  e f f o r t  d i s t r i b u t i o n .  
A d o p t i o n  o f  m a n a g e m e n t  i n i t i a t i v e s  t o  e n s u r e  t h a t  
e f f o r t  c a n  b e  a p p r o p r i a t e l y  c o n t r o l l e d  i n  s m a l l e r  a r e a s  
w i t h i n  t h e  o v e r a l l  T A C  a r e a  i s  r e c o m m e n d e d .

C o m p a r i s o n  w i t h  p r e v i o u s  a s s e s s m e n t  a n d  a d v i c e :
T h e  p r o p o s e d  M a n a g e m e n t  A r e a  T A C  o f  2 0 0 0  t  
r e p r e s e n t s  a  n e t  i n c r e a s e  o f  1 5 0  t  o v e r  t h e  c u r r e n t  
a d v i c e .  T h i s  i s  j u s t i f i e d  i n  v i e w  o f  t h e  l e s s  p e s s i m i s t i c  
a s s e s s m e n t  f o r  t h e  M o r a y  F i r t h  s t o c k ,  w h i c h  m a k e s  u p  
a l m o s t  t h r e e - q u a r t e r s  o f  t h e  l a n d i n g s  f r o m  t h i s  
M a n a g e m e n t  A r e a .

E l a b o r a t i o n  a n d  s p e c i a l  c o m m e n t s :  O n l y  U K  v e s s e l s  
f i s h  f o r  N ephrops  i n  t h i s  M a n a g e m e n t  A r e a .  Nephrops  
d i r e c t e d  t r a w l e r s  a c c o u n t  f o r  7 5 - 8 5  %  a n d  5 0 - 7 5  %  o f  
t h e  t o t a l  l a n d i n g s  f r o m  t h e  M o r a y  F i r t h  a n d  t h e  N o u p  
r e s p e c t i v e l y .  T h e  u s e  o f  7 0  m m  m u l t i - r i g  t r a w l s  h a s  
d e c l i n e d  i n  b o t h  f i s h e r i e s  f o l l o w i n g  t h e  U K  n a t i o n a l  
b a n ,  b u t  e f f o r t  u s i n g  m u l t i - r i g  t r a w l s  w i t h  l a r g e r  m e s h  
s i z e s  h a s  i n c r e a s e d  i n  t h e  m o s t  r e c e n t  y e a r s .  M o r a y  
F i r t h  l a n d i n g s  f e l l  t o  a b o u t  1 0 0 0  t  i n  1 9 9 8  a n d  1 9 9 9 ,  
b u t  h a v e  i n c r e a s e d  a g a i n  b y  a l m o s t  5 0  % i n  2 0 0 0 .  
L a n d i n g s  f r o m  t h e  N o u p  h a v e  f l u c t u a t e d  a l o n g  t h e  
s a m e  o v e r a l l  p a t t e r n  a s  e f f o r t ,  a n d  h a v e  r e m a i n e d  
g e n e r a l l y  s t a b l e  s i n c e  1 9 9 5 .

L P U E ,  l a n d i n g s / a r e a  a n d  e f f o r t / a r e a  d a t a  a r e  a v a i l a b l e  
f o r  b o t h  F U s ,  b u t  m e a n  s i z e  d a t a  a r e  a v a i l a b l e  f o r  t h e  
M o r a y  F i r t h  o n l y .  T V  c a m e r a  s u r v e y s  w e r e  c a r r i e d  o u t  
i n  M o r a y  F i r t h  i n  1 9 9 3 - 2 0 0 0  ( e x c e p t  1 9 9 5 )  a n d  w e r e  
c o m p a r e d  w i t h  t h e  V P A  e s t i m a t e s  o f  b i o m a s s  a n d  
r e c r u i t m e n t .  L e n g t h  c o m p o s i t i o n  d a t a  i s  a v a i l a b l e  f o r  
t h e  M o r a y  F i r t h  s i n c e  1 9 8 1 .

S o u r c e  o f  i n f o r m a t i o n :  R e p o r t  o f  t h e  W o r k i n g  G r o u p  
o n  Nephrops  S t o c k s ,  A p r i l  2 0 0 1  ( I C E S  C M  
2 0 0 1 / A C F M : 1 6 ) .
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Catch data (Table 3.14.2.b.l):
Y ear 1CE-S atH ire Recommended

T A C
Agreed 
VAC ’

ÁCFM
landings

1987 2.1

1988 2.1

1989 2.7

1990 2.3

1991 1.8

1992 -2 .4 12.0 1.8

1993 2.4 12.0 2.3

1994 2.4 13.0 2.2

1995 2.4 15.2 1.7

1996 2.4 15.2 1.9

1997 2.4 15.2 1.9
1998 2.4 15.2 1.4

1999 2.4 15.2 1.4

2000 1.85 17.2 1.8

2001 1.85 15.48
2002 2.0

2003 2.0
(Weights in WOO t) EU zone of Ha and IV

T a b l e  3 . 1 4 . 2 . b . l  Nephrops l a n d i n g s  ( t o n n e s )  b y  F u n c t i o n a l  U n i t  p l u s  O t h e r  r e c t a n g l e s  i n  M a n a g e m e n t  A r e a  F  
( i V a ,  r e c t a n g l e s  4 4 - 4 8  E 6 - E 7  +  4 4  E 8 ) .  A l l  c a t c h e s  t a k e n  b y  U K .

Y ea r FU 9 FU 10 O th er Total
1991 1519 196 65 1780
1992 1591 188 43 1822
1993 1808 3 7 6 69 2253
19 9 4 1538 4 9 5 138 2171
19 9 5 1297 2 8 0 77 1654
1996 1451 344 101 1896
1997 1446 316 94 1856
1998 1032 25 4 7 4 1360
1999 1008 279 7 4 1361

2 0 0 0 * 1490 2 3 5 58 1783
* p rov isional n a  = not a v a ila b le
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F i g u r e  3 . 1 4 . 2 . b . 2  N o u p  ( F U  1 0 ) :  l o n g - t e r m  t r e n d s  i n  l a n d i n g s ,  e f f o r t  a n d  C P U E s  o f  Nephrops  i n  c a t c h e s  
a n d / o r  l a n d i n g s .
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3.14.2.C  Nephrops in Division IVa, West of 2° E, excluding Management Area F
(Management Area G)

T h e r e  i s  o n l y  o n e  F u n c t i o n a l  U n i t  i n  t h i s  M a n a g e m e n t  
A r e a :  F l a d e n  G r o u n d  ( F U  7 ) .

S t a t e  o f  s t o c k / e x p l o i t a t i o n :  T h e  s t a t e  o f  e x p l o i t a t i o n  o f  
t h e  s t o c k  s h o w s  s p a t i a l  v a r i a t i o n ,  w i t h  t h e  m o s t  h e a v i l y  
f i s h e d  p a r t s  c o n s i d e r e d  t o  b e  e x p l o i t e d  a t  s u s t a i n a b l e  
l e v e l s .

F l a d e n  G r o u n d :  T h e  r e l a t i v e l y  h i g h  L P U E s ,  t h e  e v i d e n c e  
f r o m  t h e  T V  s u r v e y s ,  t h e  l o w  v a l u e s  o f  t h e  f i s h i n g  
p r e s s u r e  i n d i c e s  ( c o m p a r e d  t o  o t h e r  s t o c k s ) ,  a n d  t h e  
r e s u l t s  o f  t h e  l e n g t h - b a s e d  a s s e s s m e n t  a l l  s u g g e s t  t h a t  t h i s  
F U  r e m a i n s  i n  a  h e a l t h y  s t a t e .  P a r t s  o f  t h i s  s t o c k  a r e  
e x p l o i t e d  a t  c o n s i d e r a b l y  l o w e r  l e v e l s  t h a n  o t h e r s .  
A n n u a l i s e d  L P U E s  a n d  m e a n  s i z e s  i n  l a n d i n g s  a r e  
g e n e r a l l y  s t a b l e .  T V  c a m e r a  s u r v e y s  ( 1 9 9 2 - 2 0 0 0 ,  e x c e p t
1 9 9 6 )  s u g g e s t  t h a t  t o t a l  s t o c k  b i o m a s s  e x c e e d s  1 0 0  0 0 0 1.

M a n a g e m e n t  o b j e c t i v e s :  T h e r e  a r e  n o  m a n a g e m e n t  
o b j e c t i v e s  s e t  f o r  t h i s  f i s h e r y .

A d v i c e  o n  m a n a g e m e n t :  I C E S  r e c o m m e n d s  a  status 
quo  T A C  f o r  M a n a g e m e n t  A r e a  F  o f  9 0 0 0  t  f o r  b o t h  
2 0 0 2  a n d  2 0 0 3 .

R e l e v a n t  f a c t o r s  t o  b e  c o n s i d e r e d  i n  m a n a g e m e n t :
T h e r e  i s  c o n c e r n  o v e r  t h e  q u a l i t y  o f  t h e  l a n d i n g s  d a t a .

T h e  r i s k s  o f  a n  o v e r a l l  N o r t h  S e a  T A C  l e a d i n g  t o  
u n b a l a n c e d  e f f o r t  d i s t r i b u t i o n  o v e r  t h e  N o r t h  S e a  
Nephrops F U s ,  o r  o f  a  r a p i d  q u o t a  u p t a k e  i n  t h e  F l a d e n  
l e a d i n g  t o  d i f f i c u l t i e s  i n  t h e  r e s t  o f  t h e  N o r t h  S e a  r e m a i n s .  
T h e r e f o r e ,  t h e  a d o p t i o n  o f  m a n a g e m e n t  i n i t i a t i v e s  t o  
e n s u r e  t h a t  e f f o r t  c a n  b e  p r o p e r l y  c o n t r o l l e d  a t  a  P U  l e v e l  
i s  r e c o m m e n d e d .

T h e  9 0 0 0  t  p r o p o s e d  r e p r e s e n t s  7 . 5  % o f  t h e  e s t i m a t e d  
s t o c k  b i o m a s s .  T h i s  h a r v e s t  r a t i o  i s  a t  t h e  l o w e r  e n d  o f  t h e  
h a r v e s t  r a t i o s  o b s e r v e d  i n  o t h e r  s t o c k s .

C o m p a r i s o n  w i t h  p r e v i o u s  a s s e s s m e n t  a n d  a d v i c e :  A l l
a n a l y s e s  c o n f i r m  t h e  e a r l i e r  s t a t e m e n t s  o n  t h e  s t a t e  o f  
e x p l o i t a t i o n  o f  t h i s  s t o c k .  T h e r e f o r e ,  I C E S  s e e s  n o  r e a s o n  
t o  c h a n g e  i t s  p r e v i o u s  a d v i c e .

E l a b o r a t i o n  a n d  s p e c i a l  c o m m e n t s :  M o s t  l a n d i n g s  f r o m  
t h i s  M a n a g e m e n t  A r e a  a r e  r e p o r t e d  b y  U K - S c o t l a n d  ( o v e r  
9 0 %  o f  t h e  t o t a l  i n t e r n a t i o n a l  l a n d i n g s ) ,  t o g e t h e r  w i t h  
m u c h  s m a l l e r  q u a n t i t i e s  b y  B e l g i u m ,  D e n m a r k ,  N o r w a y  
a n d  U K - E n g l a n d .  T h e  H a d e n  G r o u n d  i s  e x e m p t  f r o m  t h e  
U K  l e g i s l a t i o n  b a n n i n g  7 0  m m  m e s h  m u l t i - r i g  t r a w l s ,  b u t  
t h e  p r o p o r t i o n  o f  e f f o r t  b y  m u l t i - r i g  Nephrops v e s s e l s  h a s  
s t r o n g l y  d e c l i n e d  i n  t h e  e a r l y  1 9 9 0 s .  T h e  o v e r a l l  t r e n d  i n  
l a n d i n g s  f r o m  t h e  H a d e n  G r o u n d  i s  u p w a r d ,  w i t h  t h e  
h i g h e s t  f i g u r e s  r e c o r d e d  i n  1 9 9 5 ,  1 9 9 7  a n d  1 9 9 9 .  
T h r o u g h o u t  t h e  1 9 9 0 s ,  r e p o r t e d  l a n d i n g s  r e p e a t e d l y  
e x c e e d e d  t h e  r e c o m m e n d e d  T A C .  E f f o r t  s h o w s  a  l o n g ­
t e r m  i n c r e a s e  i n  t h e  S c o t t i s h  f l e e t ,  b u t  h a s  d e c l i n e d  i n  t h e  
D a n i s h  f l e e t  ( o w i n g  t o  a  s h i f t  i n  e f f o r t  t o  o t h e r  g r o u n d s ) .

L P U E s ,  m e a n  s i z e s ,  a n d  l a n d i n g s / a r e a  a n d  e f f o r t / a r e a  
i n d i c e s  a r e  a v a i l a b l e  f o r  t h i s  s t o c k .  S t o c k  a b u n d a n c e  a n d  
b i o m a s s  e s t i m a t e s  f r o m  T V  s u r v e y s  a r e  a v a i l a b l e  f o r
1 9 9 2 - 2 0 0 0 ,  a n d  a r e  c o n s i d e r e d  t o  b e  r e l i a b l e .  L e n g t h  
c o m p o s i t i o n  d a t a  a r e  a v a i l a b l e  s i n c e  t h e  b e g i n n i n g  o f  t h e  
1 9 9 0 s ,  b u t  t h e  d a t a  s e t s  f o r  t h e  e a r l i e r  y e a r s  a r e  n o t  
s u f f i c i e n t l y  e x t e n s i v e  f o r  a s s e s s m e n t  p u r p o s e s .

S o u r c e  o f  i n f o r m a t i o n :  R e p o r t  o f  t h e  W o r k i n g  G r o u p  o n  
Nephrops  S t o c k s ,  A p r i l  2 0 0 1  ( I C E S  C M  
2 0 0 1 / A C F M : 1 6 ) .
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Catch data (Tables 3.14.2.c.l-3.14.2.c.2):
Y e a r  I C E S  a d v i c e R e c o m m e n d e d A g r e e d  

T A C J
A C F M

l a n d i n g s

1 9 8 7 1 .7

1 9 8 8 1 .6

1 9 8 9 2 . 3

1 9 9 0 2 . 6

1 9 9 1 4 . 3

1 9 9 2 - 2 . 7 1 2 . 0 3 . 4

1 9 9 3 2 . 7 1 2 . 0 3 .5

1 9 9 4 5 . 0 1 3 . 0 4 . 7

1 9 9 5 5 . 0 1 5 . 2 6 . 6

1 9 9 6 5 . 0 1 5 . 2 5 . 4

1 9 9 7 5 . 0 1 5 .2 6 . 3

1 9 9 8 7 . 0 1 5 .2 5 . 2

1 9 9 9 7 . 0 1 5 .2 6 . 7

2 0 0 0 9 . 0 1 7 . 2 5 . 4

2 0 0 1 9 . 0 1 5 . 4 8

2 0 0 2 9 . 0
2 0 0 3 9 . 0

( W e i g h t s  i n  T O O  t ) 11 E U  z o n e  o f  I l a  a n d  I V
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Table 3.14.2.C.1 Nephrops landings (tonnes) by Functional Unit plus Other rectangles in Management Area G (IVa,
West of 2° E, excluding Management Area F).

Y ear FU 7 O th e r Total

1991 4221 52 4 2 7 3

1992 3 3 6 3 39 3 4 0 2

1993 3 4 9 3 39 3 5 3 2

1994 4 5 6 9 117 4 6 8 6

1995 6421 184 6 6 0 5

1996 5 2 1 0 150 5 3 6 0

1997 6171 95 6 2 6 6

1998 5 1 3 6 94 5 2 3 0

1999 6 5 1 9 175 6 6 9 4

2000* 5 3 4 6 79 5 4 2 4

* provisional n a  =  not a v a ila b le

T a b l e  3 . 1 4 . 2 . C . 2  Nephrops l a n d i n g s  ( t o n n e s )  b y  c o u n t r y  i n  M a n a g e m e n t  A r e a  G  ( I V a ,  W e s t  o f  2 °  E ,  e x c l u d i n g  
M a n a g e m e n t  A r e a  F ) .

Y ea r B elgium D enm ark N orw ay UK Total

1991 0 4 2 7 4 3842 4 2 7 3

1992 3 364 28 3007 3 4 0 2

1993 0 228 3 3301 3 5 3 2

1994 0 395 6 4 2 8 5 4 6 8 6

1995 0 441 1 6163 6 6 0 5

1996 0 287 1 5 0 7 2 5 3 6 0

1997 0 235 0 6031 6 2 6 6

1998 0 173 0 5 0 5 7 5 2 3 0

1999 16 96 0 6 5 8 2 6 6 9 4

2000* 6 105 0 5 3 1 3 5 4 2 4

* provisional n a  = not a v a ila b le
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Landings - International Effort - Scottish  Nephrops trawlers

—O— Denmark - All gears 
—O— Scotland - All gears 
■' a ■ Scotland • Nephrops trawlers

DtAjOÇ^EsESSoaoq
20W

LPUE - Scottish N e p h r o p s  trawlers Mean sizes

-Catch Mai <35 
-Catch Fem < 35 
-Landings Mai < 35 
-Landings Fem < 35
- Landings Mai > 35
- Landings Fem > 35

F i g u r e  3 . 1 4 . 2 . C . 1  F l a d e n  ( F U  7 )  : L o n g - t e r m  t r e n d s  i n  l a n d i n g s ,  e f f o r t ,  C P U E s / L P U E s  a n d  m e a n  s i z e s  o f  
Nephrops  i n  c a t c h e s  a n d  l a n d i n g s .
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3.14.2.d Nephrops in Division IVa, East of 2° E + rectangles 43 F5-F7 (Management
Area S)

T h e r e  i s  o n l y  o n e  F u n c t i o n a l  U n i t  i n  t h i s  M a n a g e m e n t  
A r e a :  N o r w e g i a n  D e e p  ( F U  3 2 ) .

S t a t e  o f  s t o c k / e x p l o i t a t i o n :  D e s p i t e  r e c e n t  i n c r e a s e s  i n  
l a n d i n g s ,  a b u n d a n c e  s e e m s  t o  h a v e  b e e n  s t a b l e  s i n c e  
1 9 9 4 .  T h e  s t o c k  d o e s  n o t  a p p e a r  t o  b e  f u l l y  e x p l o i t e d ,  
a n d  t h e r e  m a y  b e  s c o p e  f o r  f u r t h e r  c a u t i o u s  i n c r e a s e s  i n  
l a n d i n g s  a n d  i n  e f f o r t .

M a n a g e m e n t  o b j e c t i v e s :  T h e r e  a r e  n o  m a n a g e m e n t  
o b j e c t i v e s  s e t  f o r  t h i s  f i s h e r y .

A d v i c e  o n  m a n a g e m e n t :  P e n d i n g  f u r t h e r  i n f o r m a t i o n  
o n  t h e  s t a t e  o f  e x p l o i t a t i o n  o f  t h i s  s t o c k ,  I C E S  a d v i s e s  
t h a t  e f f o r t  b e  a l l o w e d  t o  i n c r e a s e  o n l y  s l o w l y  f r o m  
t h e  p r e s e n t  l e v e l ,  c o r r e s p o n d i n g  t o  a n  i n c r e a s e  i n  
c a t c h e s  o f  a b o u t  1 0 %  t o  1  2 0 0 1 .

R e l e v a n t  f a c t o r s  t o  b e  c o n s i d e r e d  i n  m a n a g e m e n t :  T h e
D a n i s h  L P U E  f i g u r e s  f o r  t h i s  F U  s e e m  t o  h a v e  l e v e l l e d  
o f f  i n  t h e  m o s t  r e c e n t  y e a r s ,  b u t  t h i s  t r e n d  i s  v a l i d  o n l y  f o r  
t h e  a r e a s  t h a t  a r e  p r e s e n t l y  e x p l o i t e d ,  a n d  w h i c h  c o n s t i t u t e  
o n l y  p a r t  o f  t h e  s t o c k .  S e d i m e n t  m a p s  f o r  t h i s  M a n a g e ­
m e n t  A r e a  i n d i c a t e  t h a t  t h e r e  a r e  p o s s i b i l i t i e s  t o  l e t  t h e  
f i s h e r y  e x p a n d  i n t o  n e w  g r o u n d s ,  w h i c h  h a v e  s c a r c e l y  
b e e n  f i s h e d  t o  d a t e .

C a t c h  d a t a  ( T a b l e s  3 . 1 4 . 2 . d . l - 3 . 1 4 . 2 . d . 2 ) :

1 9 8 7

1 9 8 8

1 9 8 9

1 9 9 0

1 9 9 1

1 9 9 2

1 9 9 3

1 9 9 4

1 9 9 5

1 9 9 6

1 9 9 7

1 9 9 8

1 9 9 9

2000 
2001 
2002
2 0 0 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

( W e i g h t s  i n  0 0 0 1 ) 11 E U  z o n e  o f  I l a  a n d  I V
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C o m p a r i s o n  w i t h  p r e v i o u s  a s s e s s m e n t  a n d  a d v i c e :
R e s u l t s  o f  2 0 0 1  d a t a  a n a l y s e s  c o n f i r m  t h e  o v e r a l l  p i c t u r e  
o f  a  s t o c k  t h a t  i s  n o t  f u l l y  e x p l o i t e d .

E l a b o r a t i o n  a n d  s p e c i a l  c o m m e n t s :  T h e  m a j o r i t y  o f  t h e  
l a n d i n g s  f r o m  t h i s  F U  a r e  m a d e  b y  D e n m a r k  a n d  N o r w a y .  
D u r i n g  t h e  l a s t  f i v e  y e a r s ,  l a n d i n g s  h a v e  f l u c t u a t e d  
b e t w e e n  7 5 0  t  a n d  1 1 5 0  t ,  w i t h  t h e  h i g h e s t  f i g u r e s  
r e c o r d e d  i n  1 9 9 9  ( a p p r o x .  1 1 3 0  t )  a n d  2 0 0 0  ( a p p r o x .  
1 0 5 0  t  -  p r o v i s i o n a l ) .  T h e  L P U E s  o f  D a n i s h  v e s s e l s  h a s  
i n c r e a s e d  f r o m  5 0 - 7 5  k g / d a y  i n  t h e  e a r l y  1 9 9 0 s  t o  
o v e r  2 0 0  k g / d a y  i n  t h e  l a t e  1 9 9 0 s .  M e a n  s i z e s  i n  b o t h  
r e s e a r c h  v e s s e l  c a t c h e s  a n d  c o m m e r c i a l  l a n d i n g s  a r e  h i g h  
c o m p a r e d  t o  n e i g h b o u r i n g  a r e a s  ( S k a g e r r a k  a n d  K a t t e g a t ) .

L P U E  a n d  m e a n  s i z e  d a t a  a r e  a v a i l a b l e  s i n c e  1 9 8 9  a n d  
1 9 9 7  r e s p e c t i v e l y .  L e n g t h - f r e q u e n c y  d a t a  f o r  t h i s  f i s h e r y  
w e r e  i n s u f f i c i e n t  t o  a l l o w  a n a l y t i c a l  a s s e s s m e n t s .

S o u r c e  o f  i n f o r m a t i o n :  R e p o r t  o f  t h e  W o r k i n g  G r o u p  o n  
Nephrops S t o c k s ,  A p r i l  2 0 0 1  ( I C E S  C M  
2 0 0 1 / A C F M : 1 6 ) .

A g r e e d
T A C 1

A C F M
l a n d i n g s

< 0 . 1

< 0 . 1

< 0 . 1

0 . 2

0 . 2

1 2 . 0 0 . 2

1 2 . 0 0 . 3

1 3 . 0 0 . 8

1 5 . 2 0 .5
1 5 . 2 1 .0
1 5 . 2 0 . 8
1 5 . 2 0 . 8
1 5 . 2 1 .1

1 7 . 2 1 .1

1 5 . 4 8

1.2
1.2
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Table 3.14.2.dLl Nephrops landings (tonnes) by Functional Unit plus Other rectangles in Management Area S (IVa,
East of 2o E + rectangles 43 F5-F7).

Y ear FU 32 O th e r T otal

1991 178 0 1 7 8

1992 160 0 1 6 0

1993 338 0 3 3 8

1994 759 0 7 5 9

1995 494 0 4 9 4

1996 960 0 9 6 0

1997 7 6 0 0 7 6 0

1998 838 0 8 3 8

1999 1129 0 1 1 2 9

2000* 1051 0 1 0 5 1

* prov isional n a  = not av a ila b le

T a b l e  3 . 1 4 . 2 . d . 2  Nephrops l a n d i n g s  ( t o n n e s )  b y  c o u n t r y  i n  M a n a g e m e n t  A r e a  S  ( I V a ,  E a s t  o f  2 o E  +  
r e c t a n g l e s 4 3  F 5 - F 7 ) .

Y ea r D enm ark N orw ay UK Total

1991 70 102 6 1 7 8

1992 66 8 3 11 1 6 0

1993 220 102 16 3 3 8

1994 584 165 10 7 5 9

1995 418 74 2 4 9 4

1996 868 8 2 10 9 6 0

1997 689 64 7 7 6 0

1998 7 4 3 91 4 8 3 8

1999 972 144 13 1 1 2 9

2000* 871 147 33 1 0 5 1

* prov isional n a  = not av a ila b le
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Landings - International
■Denmark - All gears 
• Norway ■ All gears

19*

Effort - Danish trawlers
SOW 

4000 

3000 

ZWO 

IODO 

Oisae iM2 1594 i»ss tasa taso iwz is* ism i»s sooo

LPUE - Danish trawlers Mean sizes - Norwegian surveys

■Catch Mai <35 
-Catch Fern <3£ 
■Landings Mai < 35 
■Landings Fern < 35 
■Landings Mai >35 
•Landings Fem >35

F i g u r e  3 . 1 . 4 . 2 . d . l  N o r w e g i a n  D e e p  ( F U  3 2 ) :  L o n g - t e r m  t r e n d s  i n  l a n d i n g s ,  e f f o r t ,  L P U E s  a n d  m e a n  s i z e s  o f  
Nephrops i n  c a t c h e s  a n d  l a n d i n g s .
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3.14,2.e Nephrops in Divisions IVb,c, West of Io E (Management Area I)

T h e r e  a r e  t w o  F u n c t i o n a l  U n i t s  i n  t h i s  M a n a g e m e n t  
A r e a :  a )  F a r n  D e e p s  ( F U  6 )  a n d  b )  F i r t h  o f  F o r t h  ( F U  8 ) .

S t a t e  o f  s t o c k / e x p l o i t a t i o n :  A l l  s t o c k s  i n  t h i s
M a n a g e m e n t  A r e a  a p p e a r  t o  b e  e x p l o i t e d  a t  s u s t a i n a b l e  
l e v e l s .

a )  F a m  D e e p s :  L P U E s  f l u c t u a t i n g  a r o u n d  a  g e n e r a l l y  
u p w a r d  t r e n d  u p  t o  1 9 9 3 ,  s t a b l e  f r o m  t h e n  o n w a r d s .  
C P U E s  d e c r e a s e d  i n  t h e  l a t e  1 9 8 0 s ,  b u t  g e n e r a l l y  a r e  
s t a b l e  s i n c e  t h e n .  A g e - b a s e d  a s s e s s m e n t  s h o w s  t h a t  
b o t h  m a l e  a n d  f e m a l e  s t o c k  b i o m a s s  a r e  f a i r l y  s t a b l e .  
R e c r u i t m e n t  i n  b o t h  m a l e s  a n d  f e m a l e s  a r e  v a r i a b l e ,  
w i t h  a b o v e - a v e r a g e  v a l u e s  i n  t h e  m o s t  r e c e n t  y e a r s .  
F bM f o r  b o t h  m a l e s  a n d  f e m a l e s  f l u c t u a t i n g  w i t h o u t  
o b v i o u s  t r e n d ,  b u t  v a l u e s  f o r  t h e  m o s t  r e c e n t  y e a r s  
a r e  b e l o w  t h e  l o n g - t e r m  a v e r a g e .  Y / R  a n a l y s i s  b a s e d  
o n  o u t p u t s  o f  V P A  s h o w s  t h a t  c u r r e n t  F  i s  s l i g h t l y  
a b o v e  Fm¡a f o r  m a l e s ,  b u t  w e l l  b e l o w  Fmn, f o r  
f e m a l e s .

b )  F i r t h  o f  F o r t h :  L P U E s  f l u c t u a t i n g  w i t h o u t  o b v i o u s  
l o n g - t e r m  t r e n d ,  b u t  w i t h  g e n e r a l l y  h i g h e r  v a l u e s  i n  
t h e  e a r l y  1 9 7 0 s ,  t h e  m i d - 1 9 8 0 s  a n d  t h e  l a t e  1 9 9 0 s .  
A g e - b a s e d  a s s e s s m e n t  s u g g e s t s  t h a t  s t o c k  b i o m a s s  i s  
s t a b l e  i n  b o t h  m a l e s  a n d  f e m a l e s .  O v e r a l l ,  
r e c r u i t m e n t  s e e m s  t o  h a v e  i n c r e a s e d  s i n c e  t h e  e a r l y  
1 9 9 0 s .  R e s u l t s  o f  T V  s u r v e y s  b r o a d l y  c o n f i r m  t h e  
t r e n d s  i n  t h e  V P A  e s t i m a t e s  o f  s t o c k  b i o m a s s .  F bar 
f o r  b o t h  m a l e s  a n d  f e m a l e s  f l u c t u a t i n g  w i t h o u t  
o b v i o u s  t r e n d .  Y / R  a n a l y s i s  b a s e d  o n  o u t p u t s  o f  
V P A  s h o w s  t h a t  c u r r e n t  F  i s  a b o v e  FmM f o r  m a l e s ,  
b u t  w e l l  b e l o w  F max f o r  f e m a l e s .

M a n a g e m e n t  o b j e c t i v e s :  T h e r e  a r e  n o  m a n a g e m e n t  
o b j e c t i v e s  s e t  f o r  t h i s  f i s h e r y .

A d v i c e  o n  m a n a g e m e n t :  T h e  b a s i s  f o r  t h e  a d v i c e  i s  
u n c h a n g e d  a n d  t h e r e f o r e  I C E S  r e i t e r a t e s  i t s  p r e v i o u s  
a d v i c e  a n d  r e c o m m e n d s  a  M a n a g e m e n t  A r e a  T A C  o f  
4 1 7 0 1 f o r  b o t h  2 0 0 2  a n d  2 0 0 3 .

R e l e v a n t  f a c t o r s  t o  b e  c o n s i d e r e d  i n  m a n a g e m e n t :
S i n c e  1 9 9 3 ,  l a n d i n g s  f r o m  t h i s  M a n a g e m e n t  A r e a  h a v e  
e x c e e d e d  t h e  T A C  r e c o m m e n d e d  b y  I C E S .  U p  t o  t h e  
e a r l y  1 9 9 0 s ,  e f f o r t  h a s  i n c r e a s e d  m u c h  f a s t e r  i n  t h e  F a m  
D e e p s  t h a n  i n  t h e  F i r t h  o f  F o r t h .  W h i l e  e f f o r t  h a s  r e c e n t l y  
d e c r e a s e d  i n  b o t h  F U s ,  t h e r e  i s  s t i l l  t h e  p o t e n t i a l  f o r  a n  
i m b a l a n c e  i n  t h e  e x p l o i t a t i o n  r a t e s .  W i t h  t h e  c u r r e n t  l a r g e  
N o r t h  S e a  T A C  a r e a  ( w h i c h  c o m p r i s e s  e i g h t  Nephrops 
F U s ) ,  t h e r e  i s  n o  m e c h a n i s m  f o r  c o n t r o l l i n g  e f f o r t  l o c a l l y .  
M a n a g e m e n t  s h o u l d  t h e r e f o r e  b e  c a r r i e d  o u t  a t  t h e  F U  
l e v e l  r e c o m m e n d e d  b y  I C E S .

C o m p a r i s o n  w i t h  p r e v i o u s  a s s e s s m e n t  a n d  a d v i c e :
R e s u l t s  o f  t h i s  y e a r ’s  a n a l y t i c a l  a s s e s s m e n t s  g e n e r a l l y  
c o n f i r m  t h o s e  o f  t h e  a s s e s s m e n t s  c a r r i e d  o u t  i n  1 9 9 7  a n d  
1 9 9 9 .

E l a b o r a t i o n  a n d  s p e c i a l  c o m m e n t s :  L a n d i n g s  f r o m  t h i s  
M a n a g e m e n t  A r e a  a r e  a l m o s t  s o l e l y  b y  U K - E n g l a n d  ( F U
6 )  a n d  U K - S c o t l a n d  ( F U  8 )  Nephrops  d i r e c t e d  v e s s e l s .  
F a m  D e e p s  e f f o r t  i n c r e a s e d  b y  a b o u t  f o u r  t i m e s  s i n c e  t h e  
e a r l y  1 9 7 0 s  t o  a  p e a k  i n  1 9 9 4 .  L a n d i n g s  h a v e  f l u c t u a t e d  
c o n s i d e r a b l y  ( b e t w e e n  1 4 6 0  a n d  3 7 0 0  t )  i n  t h e  l a s t  1 0  
y e a r s ,  a l s o  r e a c h i n g  a  p e a k  i n  1 9 9 4 .  S i n c e  1 9 9 4 ,  b o t h  
e f f o r t  a n d  l a n d i n g s  h a v e  d e c r e a s e d  a g a i n .  F i r t h  o f  F o r t h  
e f f o r t  a n d  l a n d i n g s  h a v e  g e n e r a l l y  i n c r e a s e d  s i n c e  t h e  l a t e  
1 9 6 0 s .  E f f o r t  d e c r e a s e d  i n  t h e  m o s t  r e c e n t  y e a r s ,  w h i l e  
l a n d i n g s  s e e m  t o  h a v e  s t a b i l i s e d  a r o u n d  2 0 0 0  t .  L a n d i n g s  
i n c r e a s e d  i n  1 9 9 7 - 9 9 ,  w i t h o u t  a  c o r r e s p o n d i n g  i n c r e a s e  i n  
e f f o r t .

L P U E  a n d  m e a n  s i z e  d a t a ,  a n d  l a n d i n g s / a r e a  a n d  
e f f o r t / a r e a  i n d i c e s  a r e  a v a i l a b l e  f o r  b o t h  u n i t s .  C P U B  d a t a  
a v a i l a b l e  f o r  t h e  F a m  D e e p s  s i n c e  1 9 8 5 .  L e n g t h  
c o m p o s i t i o n  d a t a  a v a i l a b l e  s i n c e  1 9 8 5  f o r  t h e  F a m  D e e p s  
a n d  s i n c e  1 9 8 1  f o r  t h e  F i r t h  o f  F o r t h .  T V  s u r v e y s  c a r r i e d  
o u t  i n  b o t h  F U s  ( 1 9 9 6 - 2 0 0 0  f o r  t h e  F a m  D e e p s ,  a n d
1 9 9 3 - 2 0 0 0 ,  e x c e p t  1 9 9 5  a n d  1 9 9 7  f o r  t h e  F i r t h  o f  F o r t h ) .

S o u r c e  o f  i n f o r m a t i o n :  R e p o r t  o f  t h e  W o r k i n g  G r o u p  o n  
Nephrops  S t o c k s ,  A p r i l  2 0 0 1  ( I C E S  C M  
2 0 0 1 / A C F M : 1 6 ) .
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Catch data (Tables 3.14.2.e.l -3.14.2.e.2)
Y e a r  I C E S  a d v i c e R t J v o n H u e t n l c i J

T A C
A g r e e d  
T A C  ‘

Â C F M  
l â t i d i a g s  ■

1 9 8 7 4 . 0

1 9 8 8 5 . 3

1 9 8 9 5 . 1

1 9 9 0 4 . 6

1 9 9 1 3 . 8

1 9 9 2 - 4 . 6 1 2 . 0 3 . 5

1 9 9 3 4 . 1 7 1 2 . 0 5 . 7

1 9 9 4 4 . 1 7 1 3 . 0 6 . 0

1 9 9 5 4 . 1 7 1 5 . 2 4 . 7

1 9 9 6 4 . 1 7 1 5 . 2 4 . 6

1 9 9 7 4 . 1 7 1 5 . 2 4 . 7

1 9 9 8 4 . 1 7 1 5 . 2 4 . 6
1 9 9 9 4 . 1 7 1 5 . 2 5 . 0
2 0 0 0 4 . 1 7 1 7 . 2 4 . 3
2 0 0 1 4 . 1 7 1 5 . 4 8
2 0 0 2 4 . 1 7
2 0 0 3 4 . 1 7

(Weights in 000 t) l:' EU zone of Ila and IV
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Table 3.14.2.e.l Nephrops landings (tonnes) by Functional Unit plus other rectangles in Management Area I (IV b A
West of Io E).

Y ear FU 6 FU 8 O th er T o ta l

1991 2 0 6 4 1404 3 5 5 3823
1992 1463 1757 270 3491
1993 3 0 3 0 2369 261 5661
1994 3 6 9 7 1850 4 0 7 5953
1995 2569 1763 373 4705
1996 2482 1688 387 4557
1997 2189 2 1 9 4 3 3 8 4721
1998 2 1 7 5 2 1 4 5 2 7 8 4598
1999 2401 2 2 0 5 401 5006

2 0 0 0 * 2 1 5 5 17 4 3 387 4285
* provisional n a  = not a v a ila b le

T a b l e  3 . 1 4 . 2 . e . 2  Nephrops l a n d i n g s  ( t o n n e s )  b y  c o u n t r y  i n  M a n a g e m e n t  A r e a  I  ( Ï V b ,c ,  W e s t  o f  I o E ) .

Y ear B elgium D en m ark UK Total

1991 4 1 3 8 1 8 3823
1992 1 7 3 4 8 3 3491
1993 1 6 5654 5661
1994 0 1 5952 5953
1995 0 2 4 7 0 3 4705
1996 0 3 4 5 5 4 4557
1997 0 1 4 7 2 0 4721
1998 0 2 4 5 9 6 4598
1999 0 0 5 0 0 6 5006

2 0 0 0 * 1 0 4 2 8 4 4285
* provisional n a  = not a v a ila b le
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3.14.2.f Nephrops in Divisions IVb,c, East of Io E, excluding rectangles 43 F5-F7
(Management Area H)

T h e r e  a r e  t w o  F u n c t i o n a l  U n i t s  i n  t h i s  M a n a g e m e n t  
A r e a :  a )  B o t n e y  G u t  -  S i l v e r  P i t  ( F U  5 )  a n d  b )  O f f  H o m  
R e e f  ( F U  3 3 ) .

S t a t e  o f  s t o c k / e x p l o i t a t i o n :  T h e  B o t n e y  G u t  -  S i l v e r  
P i t  s t o c k  a p p e a r s  t o  b e  e x p l o i t e d  a t  s u s t a i n a b l e  l e v e l s ,  
a n d  t h e  O f f  H o r n  R e e f  s t o c k  i s  n o t  f u l l y  e x p l o i t e d .

a )  B o t n e y  G u t  -  S i l v e r  P i t :  A n n u a l  L P U E s  s h o w  
c o n s i d e r a b l e  v a r i a t i o n  a n d  v a l u e s  f o r  d i f f e r e n t  
v e s s e l  a n d  g e a r  t y p e s  s h o w  d i f f e r e n t  t r e n d s .  A g e -  
b a s e d  a s s e s s m e n t  s u g g e s t s  t h a t  s t o c k  b i o m a s s  i s  
f a i r l y  s t a b l e  i n  b o t h  m a l e s  a n d  f e m a l e s ,  a l b e i t  w i t h  
a  s l i g h t  d o w n w a r d  t r e n d  i n  m a l e  b i o m a s s  i n  m o s t  
r e c e n t  y e a r s .  E s t i m a t e s  o f  r e c r u i t m e n t  a r e  s t a b l e ,  
b u t  a r e  c o n s i d e r e d  q u e s t i o n a b l e  ( o w i n g  t o  t h e  l a c k  
o f  d i s c a r d  l e n g t h  f r e q u e n c y  d a t a ) ,  F bar h a s  r e c e n t l y  
i n c r e a s e d ,  p a r t i c u l a r l y  i n  m a l e s .  Y / R  a n a l y s i s  
b a s e d  o n  o u t p u t s  o f  V P A  s h o w s  t h a t  c u r r e n t  F  i s  
c l o s e  t o  F m ai f o r  m a l e s ,  a n d  b e l o w  F m ai f o r  
f e m a l e s .

b )  O f f  H o m  R e e f :  U p w a r d  t r e n d s  i n  l a n d i n g s  a n d  
L P U E  i n d i c a t e  t h a t  t h e  s t o c k  i s  n o t  f u l l y  e x p l o i t e d ,  
a n d  m i g h t  y i e l d  s o m e  f u r t h e r  i n c r e a s e s  i n  
l a n d i n g s .

M a n a g e m e n t  o b j e c t i v e s :  T h e r e  a r e  n o  m a n a g e m e n t  
o b j e c t i v e s  s e t  f o r  t h i s  f i s h e r y .

A d v i c e  o n  m a n a g e m e n t :  T h e  s t o c k s  i n  F U  5  a n d  3 3  
a p p e a r  t o  b e  a b l e  t o  s u s t a i n  c a t c h e s  o f  t h e  o r d e r  o f  
r e c e n t  y e a r s  a n d  t h e r e f o r e  I C E S  a d v i s e s  a n  o v e r a l l  
M a n a g e m e n t  A r e a  T A C  o f  2  1 0 0  t  f o r  b o t h  2 0 0 2  a n d  
2 0 0 3 .

R e l e v a n t  f a c t o r s  t o  b e  c o n s i d e r e d  i n  m a n a g e m e n t :  I n
t h e  N o r t h  S e a  T A C  a r e a ,  t h e  p r e s e n t  a g g r e g a t e d  
m a n a g e m e n t  a p p r o a c h  r u n s  t h e  r i s k  o f  u n b a l a n c e d  
e f f o r t  d i s t r i b u t i o n  b e t w e e n  t h i s  a n d  t h e  o t h e r  Nephrops 
M a n a g e m e n t  A r e a s .  A d o p t i o n  o f  m a n a g e m e n t  a t  t h e  
l e v e l  o f  t h e  M a n a g e m e n t  A r e a s  i s  r e c o m m e n d e d .

C o m p a r i s o n  w i t h  p r e v i o u s  a s s e s s m e n t  a n d  a d v i c e :
R e s u l t s  o f  t h i s  y e a r ’s  a s s e s s m e n t s  g e n e r a l l y  c o n f i r m  t h e  
c o n c l u s i o n s  t h a t  c o u l d  b e  d r a w n  f r o m  t h e  1 9 9 7  a n d  
1 9 9 9  a s s e s s m e n t s .

E l a b o r a t i o n  a n d  s p e c i a l  c o m m e n t s :  B e l g i u m  ( m o s t l y  
F U  5 ) ,  D e n m a r k  ( m o s t l y  F U  3 3 ) ,  t h e  N e t h e r l a n d s  
( m o s t l y  F U  5 )  a n d  t h e  U K  ( m o s t l y  F U  5 )  a r e  i n v o l v e d  
i n  t h e s e  f i s h e r i e s .  I n t e r n a t i o n a l  l a n d i n g s  f r o m  F U  5  
h a v e  g e n e r a l l y  i n c r e a s e d ,  f r o m  l e s s  t h a n  2 0 0  t  p e r  y e a r  
i n  t h e  m i d - 1 9 6 0 s  t o  1 0 5 0 - 1 2 0 0  t  i n  t h e  l a t e  1 9 9 0 s .  
B e l g i a n  Nephrops  d i r e c t e d  e f f o r t  h a s  c o n s i d e r a b l y  
d e c r e a s e d ,  p a r t i c u l a r l y  i n  t h e  e a r l y  1 9 9 0 s ,  o w i n g  t o  t h e  
d e c o m m i s s i o n i n g  o f  m o s t l y  o l d e r  a n d  l e s s  p r o f i t a b l e  
v e s s e l s .  A  Nephrops  d i r e c t e d  f i s h e r y ,  u s i n g  l i g h t  b e a m  
t r a w l s ,  h a s  d e v e l o p e d  i n  t h e  N e t h e r l a n d s  i n  r e c e n t  
y e a r s .  A n  a l m o s t  e x c l u s i v e l y  D a n i s h  Nephrops  d i r e c t e d  
f i s h e r y  i s  e x p a n d i n g  i n  F U  3 3 ,  r e s u l t i n g  i n  a n  a l m o s t  
t e n f o l d  i n c r e a s e  o f  t h e  l a n d i n g s ,  f r o m  a b o u t  7 5  t  i n  
1 9 9 1  a n d  1 9 9 2 ,  t o  7 2 0 1 i n  1 9 9 9 .

L P U E  a n d  m e a n  s i z e  d a t a  a r e  a v a i l a b l e  f o r  F U  5 ,  L P U E  
d a t a  o n l y  f o r  F U  3 3 .  L e n g t h - f r e q u e n c y  d a t a  o n  l a n d i n g s  
a r e  a v a i l a b l e  f o r  F U  5  a n d  f o r  t h e  B e l g i a n  f l e e t  o n l y .  
T h e r e  i s  n o  d i s c a r d  s a m p l i n g  i n  t h e s e  f i s h e r i e s ,  a n d  t h i s  
m a k e s  t h e  V P A  e s t i m a t e s  o f  r e c r u i t m e n t  q u e s t i o n a b l e .

S o u r c e  o f  i n f o r m a t i o n :  R e p o r t  o f  t h e  W o r k i n g  G r o u p  
o n  Nephrops  S t o c k s ,  A p r i l  2 0 0 1  ( I C E S  C M  
2 0 0 1 / A C F M : 1 6 ) .
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Catch data (Tables 3.14.2.f.l-3.14.2.f.2):
Y t f i r  iC J & S  a t i v i c o R c c f i r t n a * í ü i k j<J

T A C
A g r e e d  
T A C 1

A C F M
l a n d i n g s

1 9 8 7 0 . 5

1 9 8 8 0 . 7

1 9 8 9 0 . 8

1 9 9 0 0 . 9

1 9 9 1 1 .0

1 9 9 2 0 . 8 7 1 2 . 0 0 . 7

1 9 9 3 0 . 8 7 1 2 . 0 0 . 9

1 9 9 4 0 . 8 7 1 3 . 0 0 . 7

1 9 9 5 0 . 8 7 1 5 . 2 1 . 2
1 9 9 6 0 . 8 7 1 5 . 2 0 . 9
1 9 9 7 0 . 8 7 1 5 . 2 1 .6
1 9 9 8 1 . 0 1 5 . 2 1 .6
1 9 9 9 1 . 0 1 5 . 2 2 , 2

2 0 0 0 1 . 6 1 7 . 2 2 . 0

2 0 0 1 1 . 6 1 5 . 4 8
2 0 0 2 2 . 1

2 0 0 3 2 . 1
(Weights in DOO t ) !) EU zone of Ha and IV
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Table 3.14.2.1'. 1 Nephrops landings (tonnes) by Functional Unit plus Other rectangles in Management Area H (IVb,c,
East of I o E, excluding rectangles 43 F5-F7).

Y ear FU 5 FU 33 O th er Total
1991 860 74 87 1020
1992 605 76 4 4 725
1993 719 160 62 941
1994 503 137 41 $82
1995 869 164 207 1240
1996 6 7 8 77 168 923
1997 1150 2 7 6 131 1557
1998 1071 3 5 0 222 1642
1999 1185 7 2 4 295 2204

20 0 0  * 1069 597 309 1975
* provisional n a  = not a v a ila b le

T a b l e  3 . 1 4 . 2 . Í . 2  Nephrops l a n d i n g s  ( t o n n e s )  b y  c o u n t r y  i n  M a n a g e m e n t  A r e a  H  ( I V b , c ,  E a s t  o f  1 °  E ,  e x c l u d i n g  
r e c t a n g l e s  4 3  F 5 - F 7 ) .

Y ea r B elgium D en m ark N etherl. UK Total

1991 704 305 n a 12 1020
1992 589 114 n a 21 725
1993 706 228 n a 8 941
1994 515 147 n a 20 682
1995 657 3 1 8 253 12 1240
1996 290 152 422 59 923
1997 491 377 627 62 1557
1998 3 8 0 519 691 52 1642
1999 475 893 660 176 2204

2 0 0 0 * 391 767 577 2 4 0 1975
* p rov isional n a  = not a v a ila b le
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F i g u r e  3 . 1 4 . 2 . Í . 1  B o t n e y  G u t  -  S i l v e r  P i t  ( F U  5 ) :  O u t p u t  V P A :  T r e n d s  i n  C a t c h e s ,  F b a r ,  S t o c k  B i o m a s s  a n d  
R e c r u i t m e n t .
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3.14.2.g Nephrops in Divisions VIId,e (Management Area K)

A d v i c e  o n  m a n a g e m e n t :  T h e r e  a r e  n o  r e p o r t e d  S o u r c e  o f  i n f o r m a t i o n :  R e p o r t  o f  t h e  W o r k i n g  G r o u p
l a n d i n g s  o f  Nephrops  f r o m  t h i s  a r e a .  I t  i s  s u g g e s t e d  o n  Nephrops  S t o c k s ,  A p r i l  2 0 0 1  ( I C E S  C M  2 0 0 1 /
t h a t  a  z e r o  T A C  b e  s e t  t o  p r e v e n t  m i s - r e p o r t i n g .  A C F M :  1 6 ) ,
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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 (FU 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. Fbar of both males and 
females fluctuating, without long-term trend. Y/R 
analysis based on outputs of VPA shows that 
current F is close to Fmai for males, and below FDI 
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. Fbar of both males and females fluctuating 
without trend. Y/R analysis based on outputs of 
VPA indicates that current F is at Fmai for males, 
and below FmM 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. Fbar shows a feeble upward 
trend for males, except for the last three years, and 
is fairly stable for females. Y/R analysis shows 
that current F is well above Fma, for males, and 
below FtIiai 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 previously, and therefore ICES 
reiterates its advice of a Management Area TAC of 
11 3001 for both 2002 and 2003.

Relevant factors to be considered in management:
Catch composition data indicate that the creel fisheries 
in these FUs 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 FUs, where berried females are less accessible to 
exploitation.

In 1999, attention was drawn to the shift in effort 
between the FUs 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 FUs 11 and 12, 
Nephrops directed trawlers and creelers account for 75- 
85 % and 10-15 % of the landings respectively. In FU 
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 FUs 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 FUs. Length- 
frequency data are available since 1981.

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.h.l-3.14.2.h.2):
Year ICES aduce Recommended

TAC
Agreed
TAC

ACFM' ' 
laitditigs

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 Ö00 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 1 0 5 0 2

1992 3560 4236 2788 244 1 0 8 2 8

1993 3192 4455 3342 344 1 1 3 3 2

1994 3616 4415 2629 438 1 1 0 9 8

1995 3656 4680 3989 460 1 2 7 8 5

1996 2871 3995 4060 239 1 1 1 6 5

1997 3046 4345 3618 219 1 1 2 2 8

1998 2441 3730 4843 143 1 1 1 5 7

1999 3257 4051 3753 437 1 1 4 9 7

2000* 2890 3693 3259 384 1 0 2 2 7

* provisional na = not available

Table 3.14.2.h.2 Nephrops landings (tonnes) by country in Management Area C (Via).

Year Rep. of 
Ireland Spain UK Total

1991 33 0 10469 1 0 5 0 2

1992 10 0 10818 1 0 8 2 8

1993 7 0 11325 1 1 3 3 2

1994 3 0 11095 1 1 0 9 8

1995 13 1 12770 1 2 7 8 5

1996 8 1 11156 1 1 1 6 5

1997 8 4 11216 1 1 2 2 8

1998 23 11 11122 1 1 1 5 7

1999 141 31 11325 1 1 4 9 7

2000* 109 53 10065 1 0 2 2 7

* provisional na = not available

ICES Cooperative Research Report No. 246 787



C a tc h e s  {m ales and fem a les com bined) F ish in g  M ortality (m ales only)

<fi
c
co
tn

O

1960 1982 1984 1986 1908 1990 1992 1994 1996

1.20

0.60

0.30

0.00
1990

Stock Biomass (relative to long-term average)200
M ales —□ “ F e m a le s

100

so

o

Recruitment (relative to long-term average)

M ates F e m a le s

100

so

o
1980 1962 1984 1966 1988 1990 1994 1996 1996 2000

Figure 3.14.2.h.l North Minch (FU 11): Output VPA: Trends in Catches, Fbar, Stock Biomass and Recruitment.

Catches (males and females combined) Fishing Mortality (males only)
5000

3000

2000

1000

0
1084 1992 1994

1.00

0.80

0.60

0.40

Stock Biomass (relative to long-term average)
200

M ales F e m a le s

iso

(00

80

o
1990 1992

Recruitment (relative to long-term average)

££T

100

0
20001962 1992

Figure 3.14.2.h.2 South Minch (FU 12): Output VPA: Trends in Catches, Fbar, Stock Biomass and Recruitment.

788 ICES Cooperative Research Report No. 246



TS
B 

{r
ela

tiv
e 

to 
lo

ng
-te

rm
 

av
er

ag
e)

 
C

at
ch

es
 

(t
on

ne
s)

C atches (males and females combined) Fishing Mortality (males only)

1900 1902 19S4 1990 1992 1996 1990 2000

0.90

0.60

0.00
19941990

Stock Biomass (relative to long-term average)
200

■Males F em ales

iso

so

o
1990 1990 1996 2000

Recruitment (relative to long-term average)
200

—Q — F em ales

100

so

o
1992 1990

Figure 3.14.2.h.3 Clyde (FU 13): Output VPA: Trends in Catches, Fbar, Stock Biomass and Recruitment.

ICES Cooperative Research Report No. 246 789



3.14.2.Í Nephrops in Divisions Vb (EU zone) and VIb (Management Area D)

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.

Source of information: Report of the Working Group 
on Nephrops Stocks, April 2001 (ICES CM 
2001/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 15).

State of the stock/exploitation: 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-1980s. Length-based Y/R 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 Fmax 
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. 
Fbar of males is currently stable and lower than 10 
years ago. Fbar °f females fluctuating without 
obvious trend, but higher than in most other 
Nephrops stocks. Y/R analysis based on outputs of 
VPA shows that current F is slightly above Fma, 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 previously, 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 
95501

ICES also notes that this Management Area is within 
a much larger TAC area (Sub-area VII), and that a 
single TAC set for the whole Sub-area will not

result in balanced exploitation. In an attempt to 
resolve this problem, ICES suggests a separate 
Nephrops TAC for Division V ila, 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 
95501 represents a net increase of 1501 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 200l/ACFM:16)
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Catch data (Tables 3.14.2,¡.1-3.14.2.¡.2):...........................
Ycáí ICES aihwc Rccumtacutfcd Agreed ACEM

______________________________________________ TAC___________TAC 1_________ Landings
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

1998 9.4 23.0 9.5
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 ‘0 00 1) ]) Sub-area VII,
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Table 3.14.2.J.1 Nephrops landings (tonnes) by Functional Unit plus Other rectangles in Management Area J (Vila,
North of 53° N).

Table 3.14.2.j.2

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 country in Management Area J (Vila, North of 53° N).

Year Belgium France Rep. of 
Ireland

Isle of 
Man UK Total

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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3.14.2-k Nephrops in Divisions VUb,c,j,k (Management Area L)

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 (FU19).

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 coastal 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 that the 
landings be kept at a level corresponding to the 
average for 1995-1999, i.e an overall Management 
Area TAC of 44 4 0 1 for both 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

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 1001 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 
2001/ACFM:16).
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Catch data (Tables 3.14.2,k.l-3.14.2.k.2):
Year fC&S ftDiiartfftdfwled

TAC
Ayrrcii
T A C 1

ACPM
ianâài£5

1987 4.5
1988 3.9
1989 4.0
1990 3.1
1991 3.4
1992 3.8 2 0 .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 000 t) Sub-area VH.
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Table 3.14.2.k. 1 Nephrops landings (tonnes) by Functional Unit plus other rectangles in Management Area L
(VIIb,cj,k).

Year FU 16 FU 17 FU 18 FU 19 Other Total
1991 1613 519 0 1077 196 3 4 0 5

1992 1969 412 1 888 454 3 7 2 4

1993 1826 372 10 905 487 3 5 9 9

1994 2482 729 126 389 599 4 3 2 6

1995 2668 866 24 699 610 4 3 6 7

1996 2129 527 45 806 651 4 1 5 8

1997 2026 735 10 690 551 4 0 1 3

1998 1806 1392 75 740 938 4 9 5 1

1999 1865 1117 16 505 650 4 1 5 2

2000* 764 877 9 632 382 2 6 6 5

* 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 
Ireland Spain UK Total

1991 590 1519 1152 144 3 4 0 5

1992 909 1351 1139 325 3 7 2 4

1993 1039 1310 1075 175 3 5 9 9

1994 1322 1716 1069 219 4 3 2 6

1995 1500 2325 767 275 4 8 6 7

1996 1216 1751 875 316 4 1 5 8

1997 1123 2001 554 335 4 0 1 3

1998 980 3039 571 361 4 9 5 1

1999 904 2516 536 196 4 1 5 2

2000* 425 1784 320 136 2 6 6 5

* provisional na = not available
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3.14.2,1 Nephrops in Divisions VIIf,g.h, excluding rectangles 31 E l 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. Fbai for 
males is fluctuating, with the values for the most 
recent years at the lower end of the range. Y/R 
analysis (males only) based on outputs of VPA 
suggests that current F is close to Fmax.

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 
38001 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 20 0 0 , will have a 
long-term beneficial effect on the exploitation pattern 
of this stock. Comparison of the length-frequencies 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

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 2 0 0 0 , 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 programme, 
and more frequent discard samplings of the French 
fleet would greatly improve the quality of the length- 
frequency 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 
2001/ACFM:16).
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Catch data (Tables 3.14.2.1.1-3.14.2.1.2):
Year ICES advice Recontmeutlecl

TAC
AjHwd
T A C 1' ■

ACFM 
'landings'.

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 ) 1J Sub-area VII.
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Table 3.14.2.1.1 Nephrops landings (tonnes) by Functional Unit plus Other rectangles in Management Area M
(VHf,g,h, excluding rectangles 31 El and 32 E1-E2 + Vila, South of 53° N).

Year FUs 20-22 Other Total
1991 3100 178 3 2 7 8

1992 4013 236 4 2 4 9

1993 4403 275 4 6 7 9

1994 4900 285 5 1 8 5

1995 5260 334 5 5 9 4

1996 4536 265 4 8 0 1

1997 4037 259 4 2 9 5

1998 3737 148 3 8 8 5

1999 2502 352 2 8 5 4

2000 * 4238 52 4 2 9 0

* provisional na = not available

Table 3.14.2.1.2 Nephrops landings (tonnes) by country in Management Area M (VIIf,g,h, excluding rectangles 31 El 
and 32 E1-Ë2 + Vila, South of 53° N).

Year Belgium France Ireland UK Total
1991 3 2617 644 15 3 2 7 8

1992 0 3413 750 86 4 2 4 9

1993 0 3846 770 63 4 6 7 9

1994 2 3692 1426 65 5 1 8 5

1995 2 3891 1576 125 5 5 9 4

1996 2 3328 1388 82 4 8 0 1

1997 4 2614 1590 87 4 2 9 5

1998 1 2158 1668 58 3 8 8 5

1999 0 1926 890 38 2 8 5 4

2000* 1 2441 1805 44 4 2 9 0

* 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 (FU 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 efficiency 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. Fbar on males has 
fluctuated along a general upward trend. Female 
biomass seems also to be declining and Fbar has 
fluctuated without evidence of a long-term trend, 
but these results were considered less reliable than 
for males. Y/R analysis based on outputs of VPA 
shows that current F is well above Firiiu 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 
20 0 0 1 for 2002.

Relevant factors to be considered in management:
The mesh size increase that was implemented in the 
year 2 0 0 0 , 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 FUs 23 and 24 are taken by French 
trawlers. Landings have been generally high, though 
fluctuating (typically between 4500 and 70001), 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 FUs 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.l-3.14.2.m.2 )
Yeai K’ESddUee Rv‘Cun¡£n«idcí!

TAC
Ali FIX* 1 
TAC

-- ÁCFM ■ 
. Laiiilirtgs

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 o f current exploitation rate 2.0

2003 2.0

(Weights in ’0 0 0 1).
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Table 3.14.2.m.l Nephrops Landings (tonnes) by Functional Unit plus other rectangles in Management Area N 
(Vnia,b).

Year FU 23 FU 24 FUs 23-24 
** Other Total

1991 4352 401 1 55 4 8 0 9

1992 5123 558 0 47 5 7 2 8

1993 4404 512 0 49 4 9 6 5

1994 3687 368 0 27 4 0 8 2

1995 4060 379 0 14 4 4 5 3

1996 4205 88 0 15 4 3 0 8

1997 3451 147 2 43 3 6 4 3

1998 2899 244 2 121 3 2 6 6

1999 2873 275 2 127 3 2 7 7

2000 * 2919 198 0 172 3 2 8 9

* provisional na = not available
** Countries reporting aggregated landings figures only for FUs 23+24

Table 3.14.2.m-2 Nephrops landings (tonnes) by country in Management Area N (VHIa,b).

Year Belgium France Spain Total
1991 1 4753 55 4 8 0 9

1992 0 5681 47 5 7 2 8

1993 0 4916 49 4 9 6 5

1994 0 4055 27 4 0 8 2

1995 0 4439 14 4 4 5 3

1996 0 4293 15 4 3 0 8

1997 2 3600 41 3 6 4 3

1998 2 3224 40 3 2 6 6

1999 2 3249 26 3 2 7 7

2000* 0 3253 36 3 2 8 9

* provisional na = not available
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3 .1 4 .2 .1 1 Nephrops in Division VlUe (Management Area O)

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. Fbar values 
for males and females fluctuating, without obvious 
long-term trend. F values for females are 
considerably lower than for males. Y/R analysis 
based on outputs of VPA shows that current F is 
well above Fmax for males, but below 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 technical 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. F 2ooi =  F i W3-2ooo 

scaled to F2ooo- Recruitment = GM for the years 1996- 
1999. Last column gives % change in TSB2003 vs. 
TSBîooi-

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 8001 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

information on recruitment overfishing and this can 
lead to severely misleading conclusions about stock 
status.

Elaboration and special comments: All catches from 
these FUs are taken by Spain. Landings and effort in 
both FUs 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).

Catch data (Tables 3.14.2.n.l-3.14.2.n.2)
Year ICES advice Recommended

TAC
Agreed

TAC
■ ■ A€FM- ■ 

Landings- - ■
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 .1 2

2001 0.51 0.72

2002 0

2003
Weights in ’0 00 1.
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Table 3.14.2.n.l Nephrops landings (tonnes) by Functional Unit plus Other rectangles in Management Area O 
(VIIIc).

Year FU 25 FU 31 Other Total
1991 453 109 0 5 6 2

1992 428 94 0 5 2 2

1993 274 91 0 3 6 5

1994 245 148 0 3 9 3

1995 273 94 0 3 6 7

1996 209 129 0 3 3 8

1997 219 98 0 3 1 7

1998 103 72 0 1 7 5

1999 124 48 0 1 7 2

2000 * 81 34 0 1 1 5

* provisional na = not available

Table 3.14.2.n.2 Nephrops landings (tonnes) by country in Management Area O (VIIIc).

Year Spain Total
1991 562 5 6 2

1992 522 5 2 2

1993 365 3 6 5

1994 393 3 9 3

1995 367 3 6 7

1996 338 3 3 8

1997 317 3 1 7

1998 175 1 7 5

1999 172 1 7 2

2000* 115 1 1 5

* provisional na = not available
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3.14.2.0 Nephrops in Divisions Vllld, e (Management Area P)

Advice on management: There are no reported Source of information: Report of the Working Group on
landings of Nephrops from this area, so it is suggested Nephrops Stocks, April 2001 (ICES CM
that a zero TAC be set to prevent misreporting. 2001/ACFM: 16).
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3.14 .2 .P Nephrops in Division LXa (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. Fbar for males strongly 
fluctuating, and currently at the lower end of the 
range. Fbar for females low and generally stable. 
Y/R analysis based on outputs of VPA shows that 
current F is far above FIIiM for males, and at Fma* 
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 
recruitment of both males and females have 
sharply declined in the early 1990s, remaining at 
a very low level since 1994-95. Fbar for males was 
highest in the early 1990s, then decreased till 
1997, but increased again in the most recent years. 
Fbar for females fluctuating, without evidence of a 
long-term trend.

Both length- and age-based Y/R analysis show 
that current F is at Fmai for males, and slightly 
below Fmaï 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 
2 0 0 2 .

For FU 30, ICES recommends that effort be 
constrained to a level corresponding to the lowest 
landings in the most recent years, i.e. 5 0 1.

Taken together, this gives an overall Management 
Area TAC of 1701 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. F2ooi = 
Fi998-2ooo scaled to F20o<>. Recruitment = GM for the years 1997-99. Last column gives % change in TSB vs. 
TSB2ooi-

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 2ooi = F1998-2000 scaled to 
F2000. Recruitment = GM for the years 1993-2000. Last column gives % change in TSB vs. TSB2om.

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 (FUs 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 (FUs 28+29) age- 
based assessment confirm the overall picture of a 
severely declining stock.

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 
2001/ACFM:16).
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Catch data (Tables 3.14.2.p.l—3.14.2.p.2):
Yeai ICES advice Riconmn.'iwM farced ÀCEM

'_______________________________________________ 7 AC_____________ TAC___________ Landings;
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

1999 0.5 2.0 0.58

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 Other rectangles in Management Area Q
(IXa).

Y ear
FU 2 6  

**
FU 2 7  

*#
FU 2 6 -2 7  

** FU 28-29 FU 30 O th er Total

1991 180 5 4 3 6 9 478 226 0 1307
1992 199 52 3 8 5 470 2 4 3 0 1349
1993 162 5 0 3 1 0 377 160 0 1059
1994 120 22 3 0 6 2 3 7 107 0 792
1995 117 10 3 8 4 2 7 3 132 0 916
1996 2 6 4 67 132 49 0 512
1997 359 7 4 136 99 0 668
1998 295 5 0 161 89 0 595
1999 194 5 4 211 123 0 581

2 0 0 0 * 125 30 201 92 0 448
* provisional n a  = not availab le
** D isa g g re g a te d  d a ta  by FU not ava ilab le  for all co u n tries  a n d  for all y e a rs

Table 3.14.2.p.2 Nephrops landings (tonnes) by country in Management Area Q (IXa).

Y ear Portugal S pain 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

2 0 0 0 * 210 238 448
* provisional n a  = not ava ilab le
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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 Source of information: Report of the Working Group
landings of Nephrops from this area, so it is on Nephrops Stocks, April 2001 (ICES CM
suggested that a zero TAC be set to prevent mis- 2001/ACFM:16).
reporting.
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3.15 Preliminary Answer to EC on Request for Information on Sea Bass

EC has requested information on:

1) 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 continuous 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 
found 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 southwards 
to the Iberian Peninsula. A directed mid-water trawl 
fishery takes spawning bass in Vile, VIIf,g and VIIIa,b 
in the first quarter of the year.

The Study Group report also includes an inventory of 
the available data and information 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. Information on stock identity of sea bass has 
been compiled, from which the results of tagging 
studies and the seasonal distribution of the fisheries 
taking bass suggest, 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

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 Vile,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 population 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 cm) 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 
reduce growth overfishing (increase Y/R) 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 
fishermen (Ireland and Spain, proposed in the 
UK), and a ban on commercial exploitation of bass 
(Ireland), have been introduced. 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:

“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 o f eel slock(s) and on any possible management 
actions, and to identify gaps in knowledge about eel in 
order to secure a sustainable development o f the eel 
fisheries within the European Union. ”

Introduction: The European eel {Anguilla anguilla 
(L.)) is found and exploited in fresh, brackish and 
coastal waters in almost 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 almost uniform, spawning stock.

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).

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

State of stock exploitation: All 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

decline continues and recruitment reached a new 
historic minimum in 2001.

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 the 
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.

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.

3.16.2 Possible measures to rebuild the stock

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.

3.16.2.1 Protecting the stock by limiting 
exploitation

Measures to limit exploitation by fisheries will 
generally be site/area and circumstance specific and will 
have to consider exploitation in all life stages.

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.

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 approaches 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, which 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 fishermen 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

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 information 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, 
contamination, 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 programmes 
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 
monitoring 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 
2002/ACFM:03).
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Table 3.16.1 Recruitment data series. In this table, recruitment data series are listed in arbitrary units.
Part 1: Scandinavia and British Isles.

Country
Site

N
Imsa

S
Viskan

S
Upsala

S ■ S 
Mótala Göta Älv

Dk
Vidaa

D
Ems

N.Irl
Bann

Irl Irl 
Eme Shannon

UK
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 Recruitment data series; continued. Part 2: Mainland Europe.

Country NL B F F F F F E P/E It
Site Den

Oever
Yser Loire Vilaine Gironde

(CPUE)
Gironde
(Yield)

Adour Nalon Minho Tiber

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 include 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 11 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.M.).

Glass eel
Year D east NL S PO N.M. 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 16.7 110.4 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 11.5 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 11.8 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

Bootlace eel
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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
Belgium/Lux.
Spain 15 20 25 37

30
32

30
57

125
98

125
105

30
130

Portugal 60 60 590 566 501 6 270 622 267
Marocco 35 41 60
Algeria
Tunisia

72 53 22
150

1
151

46
144

Italy 2600 2800 4200 4600 4250 4500 3700 4185 3265
Greece 6 4 10 54 94 132 81
Turkey
Macedonia
Yugoslavia
Croatia

44 52 48 49 19 10 5 1
7

8

Hungary 
Czech .rep.

90 39 73 33 98

SUM EU 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
Belgium/Lux. 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
SUM EU 6818 7721 7689 8935 9031 10646 11059 10839
Asia 10000
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Figure 3.16.1 Distribution area of the eel.

glasseel

elver

Eggs ©
continentocean

yellow eel

Spawning

silvereel

Figure 3.16.2 Life cycle of the eel. The names of the major life stages have 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 been scaled to the 1979-1994 
average. The heavy line indicates the geometric mean of the series from Loire (F), Ems (D), Göta 
Älv (S) and Den Oever (NL), which are the longest and most consistent time series.
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Figure 3.16.4 Landing statistics of the eel in the past 50 years, as reported by FAO database, with minor 
corrections. The catches in the first part of the time-series are under-represented as some countries 
did not report their catches until the mid- or late-1950s and one country not until 1974.
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Figure 3.16.5 Trends in aquaculture production of the European eel.
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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

Nominal catches of salmon reported by country in the 
North Atlantic (including ranched salmon in Iceland) 
for 1960-2000 are given in Table 4,1.1.1. Reported 
catches (in t), in four North Atlantic regions are 
illustrated in Figure 4.1.1.1, and those for NASCO 
Commission Areas, 1994-1998 are shown below.

Area 1995 1996 1997 1998 1999 2000
NEAC 3283 2754 2076 2229 2075 2643
NAC 260 292 229 157 152 150
WGC 85 92 59 11 19 21
Total 3628 3138 2364 2397 2246 2814

The catch data for 2000 (Table 4.1.1.1) are provisional, 
but the total nominal catch of 2 814 t is amongst the 
lowest on record. Catches in most countries remain 
below the averages of the most recent 5- and 10-years 
period. Some of the 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 whether 
the catch was taken by coastal, estuarine or riverine 
fisheries. These are shown below for the 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 North East Atlantic countries compared to 
9% in North America, whereas in-river fisheries took 
41% of catches in North East Atlantic countries 
compared to 77% in North America. The breakdown by 
country is shown in Table 4.1.1.2.

Area Coast Estuary River Total
Weight % Weight % Weight % Weight

NEAC 1407 53 161 6 1086 41 2654
NAC 13 9 22 14 117 77 152

4.1.2 Catch and release

Catch and release data for the 1990s have been provided 
by 6 countries. In 1999, the proportion of the 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 other countries were 
74% 53%, 42% and 34% for Russia, Canada, UK 
(England & Wales) and UK (Scotland), respectively. In 
most of these countries, rates in 2000 are among the 
highest in each time series and indicate an increasing 
trend in recent years

4.1.3 Unreported catches of salmon

The total estimate of unreported catch within the 
NASCO Commission Areas in 2000 was 1 2691 (Table
4,1.1.1), or 31% of the total of reported and unreported 
catch. The estimate for 2000 is an increase of 23% 
compared with 1999 (1 0321) and an increase of 21% 
compared to the 1995-1999 mean of 1 0511. After 1994 
there are no data available on salmon catches in 
international waters. Limited surveillance flights, which 
were the basis of past estimates of catches in 
international waters, have not reported any salmon 
fishing where these have occurred in recent years. 
Estimates (in tonnes) of unreported catches for the 
Commission Areas are given below:

Area 1994 1995 1996 1997 1998 1999 2000
NEAC 1157 942 947 732 1108 887 1135
NAC 107 98 156 90 91 133 124
WGC <12 <20 <20 5 11 12 10
International waters 25-100 n/a n/a n/a n/a n/a n/a

Where available, data are presented by country for 2000 
(Table 4.1.1.3). The individual inputs to the total North 
Atlantic catch range from 0% to 16%. While this 
broadly indicates the level of non-reporting by each 
country relative to the total catch in the North Atlantic, 
it should be noted that the method of estimation varies 
both within and among countries. 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 the North 
Atlantic area in 2000 was 658 735 t. This was the

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 the 1995-1999 average (504 809 
t). Partial data on the 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 farmed Atlantic 
salmon in 2000 was over 200 times the reported 
nominal catch of Atlantic salmon in the North Atlantic 
in the same year. This availability of farmed salmon 
has probably contributed to the decline in commercial 
fishing effort in many countries.

The total production of ranched Atlantic salmon in (he 
North Atlantic was 11 t in 2000, 22 t less than 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 Illustrate 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 NASCO 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'2 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

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 being 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 NASCO 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 harm 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 o f forecast escapement falling below 
the precautionary reference point is within the risk 
tolerance o f the managers. However if at that harvest 
the risk of escapement being below the precautionary 
reference point exceeds the manager’s risk tolerance of 
harm to the stock, the quota must be reduced until the 
risk profile produces 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 mixed 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 
because harvests of individual stock components cannot 
be matched to the status of the components relative to 
their individual targets and limits. 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 
NASCO. Throughout the following text, the advice 
consistently refers to the “management target” in 
NASCO terminology as “fixed escapements” to avoid

judging whether these escapements in ICES 
terminology are conservation limits 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 L For the period of moderate 
abundance, the deterministic catch option was 5611.

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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simultaneously meeting the fixed escapement in 
individual rivers or areas (ICES 1996/Assess: 11). 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 152 548 fish and adjusted for natural 
mortality to the point prior to the fishery (spawner 
reserve) is 170 286 fish. To ensure that there is a 50%

probability of spawner escapement at least 100% of 
fixed escapements for six stock areas simultaneously, 
169 000 2SW are required to return to North America 
equivalent to 188 650 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 simultaneously in six stock areas

Probability Level____________________In North America________ Prior to fishery (adjusted by M for 11 months)
Point estimate 152 548 170 286
50% 169 000 188 650
75% 173 000 193 100
90% 177 000 197 600

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 437 000 fish compared to 
183 000 fish in the low abundance period.

____________________________ Forecast values________
Probability level______________ Moderate abundance_________________ Low abundance
10% 236 782 120 000
30% 342213 155 000
50% 436 770 183 000
70% 553 223 215 000
90% 801 849 280 000

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 1SW 
salmon, mean weight of 1SW salmon of North America, 
the mean weight of 1SW salmon of European origin, 
and the age correction factor for older age groups in the 
fishery. The variability in the number of 1SW salmon at 
a given catch option is illustrated in Figure 4.2.1.4. For 
a catch of 50 tons, the expected catch of 1SW salmon of 
North American origin can vary between 11 700 fish 
and 15 450 fish (10tt 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

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 1 250 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 
km and draining an area of about 14 000 km2, has the 
largest Atlantic salmon run of eastern North America. 
There are two major branches: the Northwest Branch 
covers about 3 900 km2 and the Southwest Branch 
about 7 700 km2 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/m2 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

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 14 700 and 25 200).

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 smalklarge 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 
decision structure adopted by NASCO, 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 NASCO 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 achieving 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 2501 (from 1 2501 at 50% to 1 0 001 
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 1001. The problem with this approach is that 
a “management target” 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 of the approaches

Our analysis shows that there is no single “management 
target” 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

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(00)18)

ICES tabled the Report of the Standing Committee on 
the Precautionary Approach (CNL(00)18 Application of 
a Precautionary Approach to Management o f 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 
management 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 framework 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 implement 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).

It 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 summary, ICES recommends some modifications and 
reference to similar salmon management structures 
being developed by contracting parties for use in 
homewater fisheries.

4.3 Differences in the occurrence of escaped
farmed salmon in fisheries and stocks in 
different areas

In 2000, about 627 0001 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 8001.

Fanned 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 faim 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 fanned salmo® 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

involving 189 000 adults and 120 000 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-smolt 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 pattem as wild 
salmon. 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 summer and 
autumn, and poor homing precision of fish released in 
winter. Large salmon escaping early in the summer, 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 homing 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 ferm escapees in Ireland 
and Scotland relative to the production of fanned salmon, 
it is hypothetised that fish ferm escapees from Faroes, 
Ireland and Scotland are transported with the currents, 
and fish that become sexually mature when 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 salmon rivers in N. Ireland and 
Scotland, some Irish and Scottish fish ferm 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 
current 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 presented 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- 
fermed fish entering the Magaguadavic River, where
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positive tests for both groups were obtained 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 Moreii 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 first confirmed case of ISA from the 
East Coast USA salmon farming industry was 
announced on 16 March 2001. The US industry 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 confirmed a significantly 
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 been imperfect. Six incidents could be documented 
between December 1999 and December 2000. The 
smallest escape of salmon was 3000, and the largest > 
100 000. One event released 25 000 rainbow trout. 
Three of these six releases were storm related, one 
involved a boat collision, one was due to vandalism, and 
the cause for one is uncertain. Escapes in these areas 
resulted predominantly from human error and storms. 
Severe storms predictably occur in autumn and winter. 
By contrast, it is difficult to predict when human error 
will occur. Thus the entry of farmed-sahnon 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 magnitude and 
frequency among these regions depending upon the 
severity of the conditions.

4.4.3 Causes of post-smolt mortality in the 
marine phase

Possibility o f 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 Io 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 cme of the 
highest recorded since 1990. Microtagged and Carlin- 
tagged fish occurred for the first 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 ICES/NASCO 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 fiords 
and the Norwegian Sea

The status of salmon lice (Lepheoptheirus salmonis 
Krdyer) on seaward migrating post-smolts has been 
monitored by surface trawling in two southwest 
Norwegian tjords 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
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net-pens. Sampling in more northerly fjords was also 
carried out as these represent areas with low (Altai] ord) 
or no fish ferms 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 outmigrating 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 10 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 insufficient 
data available to enable correlation of the influence of 
the observed lice infestation rates on subsequent return 
rates of 1 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 
sub-catchment population structuring

The occurrence of summer 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 
quarta: 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 summer 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

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 first 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 first 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 natural 
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 maturity 
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 speries/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% par month.

Method 2 - Maturity Schedule Method

It is possible to estimate the sea survival rates of 1SW 
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 1SW and2SW salmon.

The model was applied to data from three rivers:

1. Saint John River hatchery returns of age-1 smolts 
stocked at Mactaquac

2. LaHave River at Morgans Falls, wild smolts
3. Rivière de la Trinité (Québec) wild smolts

Sex ratios for the wild smolts were derived from 
sampling. Sex ratio for the age-1 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 
schedule method be undertaken 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

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 occurring 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 4.4.7.1. 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 dips 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 1999/2000 
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 2000/ACFM: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 M/S "Tugvusteinur" during 2
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commercial fishing trips between late January and early 
April 2000 (ICES CM 2000/ACFM:13).

Description of the 2000/2001 commercial fishery : No
fishery for salmon was undertaken by Faroese 
fishermen during 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 reduction in 
catches since the 1980s. This reflects a decline in 
fishing effort, both as a consequence 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 changes 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 (2 643 t) was substantially higher than that in 
1999 (2075t). 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-term 
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 fanning 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 409 762 
smolts, mainly hatchery reared were tagged and released

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 1SW 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 of stocks 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 status of stocks. In this Section, 
stock status is described for around 40 monitored rivers 
of which many are of small size and contribute a 
proportionately small quantity of the salmon production 
in die 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-lagged spawner analysis which is based on 
national catch statistics and presented in Section 4.3.

Attainment of conservation requirements: Analysis 
of attainment 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 attainment 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 
attainment (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.

Adult 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 last 5-year period.

M arine survival indices: For most rivers where 
information is available, marine survival indices were 
below both the previous 5-and 10-year means. Route 
regression analysis showed a significant downward 
trend in marine survival for 1SW 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 1SW 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 marine 
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

Between 1991 and 1998 the Faroese fishermen agreed 
to suspend commercial fishing for the salmon quota set 
by NASCO, 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 fishing took 
place in 1999, a single vessel carried out commercial 
fishing in 2000, catching approximately 8t. As for last 
year, analysis was based on the assumption that full 
quota would have been taken, had full scale commercial 
fishing taken place. Thus, the maximum catch that 
would have been taken in 1999/2000 would have been 
300 1 (see below). For the 1999/2000 analysis therefore 
the fish spared totalled 292t (300t-8t).

Year Quota
(t)

Estimated increased returns 
to home waters in Europe
1SW % MSW %

1992 550 2 842 0 70 809 6
1993 550 11429 1 106 307 10
1994 550 21078 1 134 159 11
1995 550 12 949 1 138 533 13
1996 470 10 573 1 122 196 12
1997 425 9 578 0 105 368 14
1998 380 19 699 1 103 169 13
1999 330 17 261 1 99 130 12
2000 300 15 332 1 87 726 10

The calculated additional returns represent between 6% 
and 14% of MSW fish and up to 1% of 1SW fish 
returning to homewaters between 1992 and 2000. 
However, about 65% of MSW salmon caught in the 
Faroes fishery would return to Scandinavian countries, 
Finland and Russia. If this were the case, they might 
have represented from 10% to 19% of MSW returns and 
up to 2% of 1SW returns to northern European 
homewaters in those years. These returns were 
estimated from PFA analysis, (Section 4.3). If stocks 
and fisheries had remained stable, total catches would 
have been expected to increase by approximately the 
same proportions in respective areas. However, 
examination of trends in catches in NEAC countries 
suggests that any expected increase may have been 
masked by other factors such as changes in marine 
survival and/or management measures in homewaters.

Evaluation of the effects of management measures 
introduced in homewaters since 1991 ICES noted 
significant reductions in the number of gear units 
deployed in most countries in the NEAC area. 
Additional measures have been taken in some countries.

In Ireland new management and conservation legislation 
was brought into force in 1997 which was aimed at 
reducing effort and exploitation in the fishery and to 
facilitate enforcement. In order to show whether there 
has been a change in the catch subsequent to the 
introduction of measures in 1997, the data were 
analysed using a Non-Parametric Random Ratio (NPR) 
test (ICES CM 2000/ACFM:13). The results of this test 
indicate that drift net catches in 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 in 1994) were also 
significantly lower in the most recent 4 years (p<0.01) 
in all regions. A similar 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 introduced in 1997 contributed to a reduction 
in 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 
introduced in 1993 and the number of licences issued 
has subsequently fallen by 50%, from 142 in 1992 to 71 
in 2000. The exploitation rate in 1992 was estimated to 
be in the region of 50%. Assuming the remaining 
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 in close agreement with the 
reduction in 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 since 1991.

National measures introduced in UK (England and 
Wales) in 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 in this period in the 
5 years prior to the measures being introduced) 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 introduced. For example, in UK (England and 
Wales) the total number of licences issued has been 
reduced by 46% since 1991, but the introduction of 
additional controls (e.g. increased close periods) has 
reduced the total allowable fishing 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 1SW salmon and the 
numbers of 1SW 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 recruitment of maturing-1SW 
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 recruitment, with 
stocks in 2000 returning to the levels observed in the 
early 1990s. The number of 1SW 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 1SW 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 late 
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 recruitment has been 
balanced by the reductions in exploitation both in 
homewater fisheries and at Faroes. These trends in 
recruitment for the Northern European stocks are 
broadly consistent with the limited data available on the 
marine survival of monitored stocks in Norway and 
Iceland.

In the Southern European stock complex (Figure 5.3.5), 
the numbers of maturing 1SW recruits are estimated to 
have fallen substantially since the 1970s. Recruitment 
was at its lowest during the 1990s and there was a 
further drop in the estimated recruitment 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 1SW fish fell to very low levels on 
the four monitored rivers in the Southern European area. 
This suggests that the marked reduction in 1SW 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 1SW 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: NASCO 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 Limit assessments.
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However, substantial numbers of farm 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 recruitment (PFA). The farm escapees have 
also been incorporated into the estimates of the numbers 
of spawners and thus contribute to the estimated egg- 
deposition. However, farm 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 
account of potential effect of farmed fish on the 
assessment. Over the past 10 years the average 
proportions of farmed fish in catches of 1SW and MSW 
salmon have been 8% and 14% respectively. Removing 
these fish from the PFA assessment results in the 
estimated recruitment of 1SW and MSW salmon being 
reduced by an average of 10% and 18% over this 
period. The average proportion of farmed fish on the 
spawning grounds has been 11% and 15% for 1SW and 
MSW salmon respectively. Taking account of these fish 
in the assessment, and assuming an arbitrary weighting 
factor (W) of 0.5, the effective spawning numbers (and 
hence egg deposition) for 1SW 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 farmed 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 farm 
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 otho: 
NEAC countries. In ordo: 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 
1SW 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 summed for the appropriate stock groups. These 
conservation limits have then increased to take account 
of the natural mortality between recruitment and the 
time of return in order to provide Spawning Escapement

Reserves (SERs) for maturing and non-maturing 1SW 
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. Annual adjustments in 
quotas or effort regulations based on changes in 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 1SW from the 
Southern area.
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Provision of catch advice for the Faroes fishery is more 
complex. Recent tagging studies at Faroes (1991/1992 
-  1994/1995), suggest that the main country 
contributing to the MSW salmon to the fishery is 
Norway, with significant contributions also from 
Scotland and Russia. The 1SW salmon caught in the 
fishery come mainly from the Southern European 
countries. This therefore, means that the catch advice 
for both Northern and Southern European stocks must 
be taken into account when considering management 
actions for the Faroes fishery.

For all fisheries, ICES considers that management of 
single stock fisheries should be based upon local 
assessments of the status of stocks. Conservation would 
be best achieved by fisheries in estuaries and 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 1SW stocks: The spawning 
escapement of 1SW salmon from the Northern 
European stock complex has been within but close to 
safe biological limits in recent years, although there is 
evidence of an upturn 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 1SW 
salmon should be based upon local assessments of 
the status of river or sub-river stocks.

Northern European MSW stocks: The PFA of non­
maturing 1SW salmon from Northern Europe has been 
declining since the mid 1980s and the exploitable 
surplus has fallen from around 1 million recruits in the 
1970s to about half this level in recent years. ICES 
considers the Northern European 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 Norwegian 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 1SW stocks: The spawning 
escapement for the whole stock complex has fallen 
below the conservation limit throughout the past 10

years. Moreover, recruitment of maturing 1SW salmon 
in the Southern European stock complex has been below 
any previously observed value throughout this period. 
In both 1999 and 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 that 
mixed stock fisheries present particular threats to 
conservation.

Southern European MSW stocks: The PFA of non­
maturing 1SW salmon from Southern Europe has been 
declining steadily since the 1970s and 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 range of stocks 
than at present, and identify causes for mortality. It 
should also include the examination of relationships 
between postsmolt growth and marine mortality. The 
use of data storage tags will significantly improve the 
information on the marine life history of salmon.

Research on post-smolts in the early marine phase 
should be continued and expanded. This should include 
studies of interactions with parasites and assessments of 
the impact of sea lice on post-smolts.

A Study Group is required to quantitatively 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 
and those who can provide information on the activity 
and distribution of pelagic fisheries.

A coordinated programme of tagging and release of 
fanned salmon should be undertaken to improve 
knowledge on the marine survival and 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 samples from this 
fishery which have not yet been worked up should 
continue to be analysed.
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6 ATLANTIC SALMON IN THE NORTH AMERICAN COMMISSION AREA

6.1 Events of the 2000 fisheries 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 
Québec in 11 fishing zones (Q1 to QII)  (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 
Québec, In addition, the commercial fisheries in zone 
Q9 were closed and licenses bought back in 2000. 
Commercial quotas normally fished by Native peoples 
in Ungava Bay (Zone QII) remained closed, hi 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 Québec and Newfoundland. 
The retention of large salmon was permitted only in 
selected rivers of Québec and rivers of northern 
Labrador (SFA 1 and 2). Following river-specific in 
season reviews, retention of large salmon was 
prohibited on seven rivers in Québec. 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 (50108) and large salmon (11458) 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

(43%), Québec (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 
Québec (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 Québec, 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 Atlantic coast of Nova 
Scotia. Aquaculture escapees in 2000 were sampled in 
one New Brunswick River (Magaguadavic, SFA 23), one 
international boundary river (St. 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 Québec, 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) 1SW 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. 1SW 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 
performance of the stock.

844 ICES Cooperative Research Report No. 246



Rank of 2000 returns in 1971-2000 time series 
(1—highest)

Mid-point estimate of 2SW 
spawners as proportion of 
escapement requirement

Region 1SW 2SW (%)
Newfoundland 12 2 224
Québec 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 1SW 
salmon were at the midpoint of the time series in 
Newfoundland and Québec 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 1SW 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 1% 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 1SW 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

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 taken from the 
assessment information and their angling catches were 
excluded. Returns to rivers of the Bay St. George area 
(SFA 13) were treated separately. The dramatic changes 
to estimates of 1SW 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 1SW 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 807 000 fish in 1975. For 
maturing 1SW salmon, the estimate for 2000 of 404 724 
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 1SW 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 1SW 
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 iess than 50% of 
conservation requirements. Proportionally fewer rivers 
in Gulf (7%) and Québec (0%) had egg depositions less 
than 50% of conservation. Only 6 6% of the Gulf rivers 
and 72% of the Québec rivers had egg depositions 
which equalled or exceeded conservation. In 
Newfoundland, 64% of the rivers assessed met or 
exceeded the conservation egg requirements and almost 
all the others (23%) had egg depositions which were 
less than 50% of requirement. The deficits occurred in 
the southwest rivers of Newfoundland (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 obtained 
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 Québec smolt index has 
declined between 1983 and 2000, The relative index for 
Scotia-Fundy has essentially remained unchanged.

M arine Survival: Survival rates to 1SW 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 of the qiiota 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 requirements from those presented in 20 0 0 . 
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 first is a 
revised estimate for 2001 for 2SW maturing fish based 
on revised estimates of the 2000  pre-fishery abundance 
and accounting 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 than, the value forecast last year at this time of 
179 897. A pre-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 1SW non­
maturing salmon in 2000 for both the Labrador (421) 
and Greenland (5 041) 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 1SW non-maturing fish in 2000, and converts the 
remainder to 2SW salmon equivalents. Catch options 
values = [PFAi - spawning reserve - harvest in 
Greenland and Labrador in 2000 of 1SW non-maturing 
fish] * exp[-(0.01 *10 months)] where PFA¡ = values 
from 25-75% and spawning reserve = 170 286.

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

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 1SW and 2SW 
retruns of the smolt cohort. Data for 20 rivers in 
Québec, 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 
225 000 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 monitoring facilities makes it difficult 
to describe stock status or provide current 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.

Québec: 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 Québec; one river will remain closed. On the 74 
salmon rivers in southern part of Québec, nine rivers 
remained closed to fishing and returns of large salmon 
are expected to be insufficient for attainment 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 attainment 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-Fundv: 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 (295 678 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.

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 Québec.

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 spawning 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 captured at West Greenland 
indicated an infrequent appearance of escaped-farmed 
salmon. In ordo- 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 multi-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 subsistence in Greenland, which 
in the past has been estimated at 2 0 1. The Greenland 
authorities subsequently set the TAC for 2000 at 2 0 1. 
The fishery began on August 14 and was closed August 
18 as the reported catch rapidly approached the allowed 
amount The nominal catch totalled 20.5 t. 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 2 0 0 0  is estimated to be approximately 10 t.

Gear and effort: No new information was available on 
fishing gear and effort. 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.

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 100 % accuracy. Based on this method 
samples obtained from catches in NAFO Division ID 
(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 12.61 (5 100 salmon) of North American 
origin and 7 .6 1 (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 ID and IF (250 and 
241 samples, respectively).

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 set. 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 1SW 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:

River age 1 2 3 4 5 6+
N American 3.2 26.6 38.6 23.4 7.6 0.0
European 36.4- 46.7 13.1 2.9 0.7 0.0

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 1 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 mere southern 
European stocks.

7.1.2 Status of stocks in the WGC area

Salmon caught in the West Greenland fishery are non­
maturing 1SW 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 1SW 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 1 SW salmon from southern areas (Figure 
5.3.5b) have been volatile over the period 1971-1999, 
but in steady decline over the past 14 years. In 
1996-1999, it was estimated that even in the absence of 
all fisheries, the numbers of non-maturing recruits from 
the southern area were below the proposed spawning 
equivalent reserve. Non-maturing 1SW salmon from 
northern stocks (Figure 5.3.3b) have declined since 
1985, particularly in 1986-1987. The recovery of the 
stocks that was suggested in 1998 did not seem to 
continue in 1999 and 2000.

In most cases, adult salmon counts in index rivers 
within the NE AC area increased from 1997 to 2000, 
However, over the 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 the 
NEAC area. Although homewater management 
measures have gone some way to reducing homewater 
exploitation rates, some rivers have never or seldom 
reached their CL over the last 10 years, whereas others 
have been consistently above their CL. Many rivers that 
have reached their CL in most years show a decreasing 
trend in escapement, 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 1SW salmon for 1999 was 94 118 fish, 
2  % higher than that of 1998, this estimate being the 
second lowest in the 30-year time series (Figure
6 .1.2.4).

Total returns of 2SW fish to Labrador and thus Canada 
could not be estimated since 1998. However, with the 
exception of insular Newfoundland where 2SW salmon 
are only a small proportion of the total salmon 
production, returns to the important Gulf, Québec and 
Scotia-Fundy production areas were either the lowest or 
second lowest of the 30-year time series, 1971-2000 
(Figure 6 .1.2.3). The estimated 2SW returns and 
spawners to USA rivers were in 2000 6 6  % and 73 % 
below the 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 the specific 
conservation requirements in only 23 of the 54 rivers 
(43 %) that were assessed in Canada and were less than 
50% of requirements in 18 other rivers (33%). Large 
deficiencies in egg depositions were noted in the Bay of 
Fundy and Atlantic coast of Nova Scotia where 10 of 
the 11 rivers assessed had egg depositions that were less 
than 50% of requirements (Figure 6.1.2.6).

North American salmon stocks remain low relative to 
the 1970s. The steady decline over the last twelve years 
is alarming (Figure 6 .1.2.4). The 1SW non-maturing

component continues to be depressed with river returns 
and total production amongst the lowest recorded. In 
addition, returns in 2000 of maturing 1SW salmon 
(grilse) to North American rivers were very low. This 
being the case, improvement in 2SW salmon returns and 
spawners is unlikely in 20 0 1 .

Thus, despite some improvements in 2SW returns to 
some rivers in European and North American areas, the 
overall status of stocks contributing to the 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 the considerable increase in 
proportion of North American origin salmon in the 
fishery at West Greenland in recent years. The 
proportion of North American origin salmon has 
changed dramatically over the period of observation, 
1969-1999, from below 40 % to a record high level of 
90 % in 1999. The proportion of North American origin 
salmon declined in 2000  fishery samples; however, this 
may have been due to the early opening and short 
duration of the fishery. Thus, the catch samples while 
being descriptive of the fishery may not be a good 
representation of the salmon population at Greenland. 
The biological explanation(s) for these changes in North 
American and European salmon will continue to elude 
us due to incomplete knowledge of migration of the 
various components contributing to the West Greenland 
fishery and more importantly the relative contributions 
of various stock groupings. Previous tagging studies 
including tagging at West Greenland had shown that the 
southern European stock group contributed more 
heavily to Greenland than did the northern group. 
Within North America, it has been shown that stocks in 
the Gulf of St. Lawrence contributed more heavily than 
others to Greenland. The DNA analysis in 2000 showed 
that 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 the 
mixed stock fishery.

To learn more about the reasons behind the increasing 
North American proportion in Greenland a new variable 
was created by summing the pre-fishery abundances of 
North American and European non-maturing Atlantic 
salmon. Examination of the trends in North American 
proportion at Greenland and in the total pre-fishery 
abundance of North American plus southern European 
salmon indicates that the latter is actually declining (r=-
0.69, PcO.0001) at the same time that the North 
American proportion at Greenland is increasing (r=0.87, 
PcO.0001) (Figure 7.1.3.1). This can only occur if the 
proportion of southern European salmon migrating to 
Greenland is declining or if the proportion of North 
American salmon migrating to Greenland is increasing 
(r=-0.52, P<0.004). However, given current trends the 
former is more likely the case.
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7.2 Effects on European and North
American stocks of the West Greenland 
management measures since 1993

There have been three significant changes in the 
management regime at West Greenland since 1993. 
First, NASCO adopted a new quota allocation model to 
derive TACs based upon ICES assessment of the PFA 
of non-maturing 1SW North American salmon and the 
spawner requirements for these stocks. This resulted in 
a substantial reduction in the TAC in 1993 from that of 
1992, and further reductions 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:

Year
Quota

T
Grnl
TAC

Catch
t

EU
Fish

NA
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 NASCO 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 North American and European salmon, 
respectively.

In the years 1972-1992, exploitation rates in Greenland 
of the North American component of the 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 that 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, particularly for salmon 
of North American origin. Methods are being explored 
for including a downward trend in survivorship in this 
and various other calculations.

7.3 Age-specific stock conservation limits for
all stocks occurring in the WGC area

Sampling of the fishery at West Greenland since 1985 
has shown that both European and North American 
stocks harvested there are primarily (greater than 90%) 
1SW non-maturing salmon that would mature as either 
2 or 3 SW salmon, if surviving to spawn. Usually less 
than 1% of the 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 the 
sampled catch of North American origin and 100% of 
the sampled catch of European origin were 1SW 
salmon. For this reason, conservation limits defined 
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 1SW 
non-maturing fish. The total requirement is 152 548 
fish, with 123 349 and 29 199 prescribed for Canadian 
and USA rivers, respectively; the 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 the methods developed in 1999. The conservation 
limits were split into 1SW and MSW components on the 
basis of the 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 that the 
majority of the European salmon caught at West 
Greenland originate from the southern group. The 
provisional conservation limit for southern 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 530 000 in the 2000 report. To date, the 
conservation limits for MSW salmon in Europe have not 
been incorporated into the 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 the implications of applying TACs to 
mixed stock fisheries are relevant to the formulation of 
catch advice. In principle, adjustments in catches in 
mixed-stock fisheries provided by means of an annually 
adjusted TAC would reduce mean mortality on the 
contributing populations. However, there is no 
assurance that reductions in exploitation will affect 
those stocks that are not meeting conservation 
requirements, and benefits that 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 vulnerabilities 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 1SW 
component (PFA).

North American run-reconstruction model: The
model is used to estimate pre-fishery abundance of 1SW 
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 
Labrador 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 1 653.

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 
Labrador, Newfoundland, Québec, and Scotia-Fundy 
and excluding Gulf and U.S. was the strongest 
explanatory variable for the model. Inclusion of the 
Gulf 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 2 0 0 2 .

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, 
Newfoundland, 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; r2 = 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 
thermal habitat and lagged spawner model is about 
295 700 at the 50% probability level (Table 7.4.1.1). 
The lagged spawner variable. (SLNQ) improved in the 
year 2001 primarily because óf 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 1SW 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

The spawning requirement for all North American 
rivers is currently set at 152 548 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 .

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 1SW salmon [WT1SWNA and 
WT1SWE, respectively], and a correction factor for the 
expected sea-age composition of the total landings 
[ACFj. Exponentially smoothed values utilising data 
collected during the 1995-1999 fisheries are 
summarised below.

Parameter
PropNA 
WT1SWNA 
WT1SWE 
ACF

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 I n a  (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.

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 quota declines significantly as 
the median date of the fishery is delayed through 
August and September.

7.4.4 Risk assessment of catch options

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 pre-fishery abundance of salmon in 2001 is 
predicted to be moderate relative to historic levels 
(Table 7.4.1.1). The risk analysis results suggest a 
moderate risk that the returns of 2SW salmon to North 
America in 2002 will be below the conservation

requirement, even in the absence of any fisheries on this 
age group in Greenland in 2001 (Figure 7.4.4.1).

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-Fundy 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 1SW salmon in the Northwest Atlantic in 2001 
are expected to return 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 1SW salmon in 2000. Associations between 
1SW returns in year i and 2SW returns in year i+1 
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 
production 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 20 0 1 , 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.

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 resulted in improved abundance of the 
juvenile life stages, and perhaps now at adult life stages. 
Despite the closure of Canadian and West Greenland

Value
0.779
2.954
2.990
1.049
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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 1SW salmon has 
also declined in many areas of eastern North America. 
Until sea survivals improve, the abundance of non- 
maturing 1SW 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 
upper 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.

1.6  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 considers this stock complex to be outside safe 
biological limits and recommends that there should 
be no exploitation of the 2000 smolt cohort as non­

maturing 1SW 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 
above 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 Europe which are also exploited at West 
Greenland has shown that these stocks are also 
below their conservation limits and this further 
supports 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 be 
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 1SW 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.
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APPENDIX 1

CNL (00)60
REQUEST FOR SCIENTIFIC ADVICE FROM NASCO 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, including 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 NASCO 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 comment
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 20 0 0 .

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.

ICES Cooperative Research Report 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 critical examination 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 
o f and the evaluation by NASCO and its Contracting Parties o f the decision structure (Annex 4 o f document 
CNL(00)18) provisionally adopted by the Council.

2 In response to questions 2.1, 3.1 and 4.1 ICES is asked to provide details o f catch, gear, effort, composition 
and origin o f the catch and rates o f exploitation. For homewater fisheries the information provided should 
indicate the location o f the catch in the following categories : in-river, estuariae and coastal. Any new 
information on non-catch fishing mortality o f the salmon gear used and on by-catch o f other species in salmon 
gear and of salmon in any new fisheries for other species is also requested.

3 In response to question 4.1, ICES is requested to provide a brief summary o f the status o f the North American 
and North-East Atlantic salmon stocks. The detailed information on the status o f 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 o f any 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 (11 months) to give the Spawning Target Reserve (SpR). Thus:

Eq. 1. SpR = SpT * (exp(l 1 *M) (where M = 0.01)

The Maximum Allowable Harvest (MAH) may be defined as the number of non-maturing 1SW 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 1SW salmon at West Greenland NA1SW) 
may then be defined as

Eq. 3. NA1SW = f n a  * MAH

The estimated number of European salmon that will be caught at West Greenland (E1SW) 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]1. Thus:

Eq. 4. E1SW = (NA1SW / PropNA) - NA1SW

To convert the numbers of North American and European 1SW salmon into total catch at West Greenland in metric t, it 
is necessary to incorporate the mean weights (kg) of salmon for North America [WT1SWNA]1 and Europe [WT1SWE] 1 
and age correction factor for multi-sea winter salmon at Greenland based on the total weight of salmon caught divided 
by the weight of 1SW salmon [ACF]1, The quota (in t) at Greenland is then estimated as

Eq. 5. Quota = (NA1SW * WT1SWNA + E1SW * WT1SWE) * ACF/1000

1 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 [WT1SWNA, 
WT1SWE] and the age correction factor [ACF],
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T a b l e  4 . 1 .1 . 2 The weight (tonnes round fresh weight) and proportion (%) of the nominal catch by country taken 
in coastal, estuarine and riverine fisheries.

________________________Catch_______________________
 Coast  Estuary  River  Total

C ountry____________Year Weight %_____ Weight %_____ Weight %_____ Weight

Canada 1999 7 5 38 25 105 70 150
2000 11 7 22 15 117 78 150

Finland 1995 0 0 0 0 43 100 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

France1 1995 - - 2 20 8 80 10
1996 - - 4 31 9 69 13
1997 - - 3 33 5 63 3
1998 1 13 2 25 5 63 8
1999 0 0 4 35 7 65 11
2000 0 4 4 35 7 61 11

Iceland 1995 20 13 0 0 130 87 150
1996 11 9 0 0 111 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 13 84 11 790
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

Norway 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 23 U l
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 Estuary  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 loo 4
1998 0 0 0 0 4 100 4
1999 0 0 0 0 6 100 6
2000 nia - n/a - n/a - n/a

Sweden 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
England & 1996 83 45 42 23 58 32 183
Wales 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. Ireland) 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
Scotland 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

Totals
N orth East Atlantic 3 2000 1386 53 161 6 1086 41 2633
North America * 2000 13 9 22 14 117 77 152

1 An illegal net fishery operated from 1995 to 1998, catch unknown in the first 3 years but 
thought to he increasing-Fishery ceased in 1999 
1 no nominal catch data is collected for river fisheries in UK (NI)
* data not available from Denmark & Spain
* includes Canada & St Pierre et Miquelon
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Table 4.1.1.3 Estimates of unreported catches by various methods in tonnes by country within national EEZs 
in the North-east Atlantic, North America and West Greenland Commissions of NASCO, 2000. 
(NA = not available

2000 

Commission Area Country
Unreported 

Catch t

Unreported as % ofTotal 
North Atlantic Catch 

(Unreported + Reported)

Unreported as % ofTotal 
National Catch 

(Unreported + Reported)

NEAC Faroes <1
NEAC Finland 25 0.6 21
NEAC Iceland 2 0.0 2
NEAC Ireland 132 3.2 13
NEAC Norway 633 15 5 35
NEAC Russia 250 6.1 67
NEAC Sweden 4 0.1 11
NEAC UK (E &W) 36 0.9 15
NEAC UK (N.lreland) 8 0.2 9
NEAC UK (Scotland) 44 1.1 19
NAß 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 Atlantic 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 smolts 
or parr, “Adults” refers to wild and hatchery fish. Data from Belgium and France were not 
available. No fish were tagged in Finland.

Primary Tag or Mark
: Country : Origin ; Microtag External mark i Adipöse clip Total

: Canada ; Hatchery 0 45,0091 1,738,9161 1,783,925;
iWild 0 9,0831 3291 9,412|
: Adult OS 6,046 i Oi 6,046:
¡Total 0 60,1381 1,739,245; 1,799,3831

; Denmark ; Hatchery ; 72,900 \ oi 0 ; 72,900;
i Wild 0 Ol 0 : o;
i Adult 0 01 0 ; Oi

72,900 01 Oi 72,900;

¡Iceland iHatchery 127,162; oi oi 127,162 i
iWild ! 2,516; 01 0 ; 2,5161
! Adult 0 5631 0 ; 5631
iTotal 129,678; 563; 0 ; 130,2411

■Ireland IHatchery 289,029 i 0 : 0 ; 289,029;
IWild j 939; 01 o; 939;
I Adult 0 01 0 i 0 :
iTotal 239,968 ; 01 0 i 289,968;

;Norway iHatchery 0 85,6921 Oi 85,692 i
IWild : 0 5,436; Oi 5,436;
I Adult 0 6311 o; 6311
ITotal i Oí 91,759; 0 : 91,7591

; Russia IHatchery 0 3,0001 417,7501 420,750:
iwiia i oi 401 1901 2301
; Adult 0 1,8091 01 1,809;
iTotal os 4,8491 417,9401 422,789 i

; Spain iHatchery 83,225; 10,0001 133,778; 227,003;
IWild 0 o: 0 ; o;
iAdult 0 0 i 01 o;
¡Total 83,225 10,000 i 133,7781 227,003:

:Sweden ; Hatchery I 0 : 4,928| 39,5171 44,445 i
iWild i 0 0 | 01 oí
IAdult 0 Ol 0 ; 0 :

! UK (England & iHatchery 100,537; 5,061 Í 65,858; 171,4561
I Wales) IWild I 4,139 : 01 9731 5,1121

IAdult I 0 9371 o; 9371

IWild I 1,483 01 01 1,483 :
iAdult * 0 ; 01 183 i 1831
iTotal j 35,9701 01 35,7191 71,6891

I UK (Scotland) iHatchery
;

12,355 2,000 i oi 14,355 i
IWild i 6,9481 6,462; 4,750; 18,1601
IAdult I 01 899; 01 8991

19,303 : 9,361 ; 4,750 i 33,4141

1 USA 0 172,842; 47,857 i 220,6991
IWild I 0 1,800; O: 1,800;
IAdult I Os 5,052; 30: 5,082;
ITotal i Os 179,694; 47,887; 227,5811

i All Countries IHatchery 636,4701 318,532 i 2,345,434 i 3,300,436 i
IWild 1 16,025: 22,821 ; 6,242: 45,0881
IAdult 1 0 ; 15,937; 2131 16,1501
i Total 652,495; 357,2901 2,351,839: 3,361,674;
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Table 6.4.1.1 Catch options for 2001 North American Fisheries

Catch Options for 2001 North American Fisheries (Probability levels refer to probability density 
function estimates of pre-fishery abundance)

Probability Level Pre-fishery Abundance Forecast Catch Options in 2SW Salmon 
Equivalents (no.)

25 145 125 0

30 160 214 0

35 175 591 0

40 191 502 14 255

45 208 016 29 127

50 225 708 45 206

55 244 830 62 508

60 265 996 81660

65 289 541 102 964

70 316 274 127 153

75 347 994 155 855
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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.

Y ear
C A N A D A

U SA T o ta l

T erm in a l 
Fisheries 
as a % o f  

T otal

M IX E D  S T O C K T E R M IN A L  FIS H E R IE S  IN  Y E A R  i
N F -L A B  

C o m m  1SW  
(Y r i-1)

% lS W o f  
to ta l 2S W  
eanivalen ts

N F-LA B
C o m m  2S W  

(Y ri){ b )
N F -L ab 

com m , to ta l
L abrador 
rivers (a)

N fld rivers
fa)

Q uebec
R egion

G u lf
R eeio n

S cotia  - 
Fund  y  
R e e » n

C anadian
to tal Y ear i

1972 27,874 11 156,881 134,755 314 633 27,417 22.389 6,803 242,310 346 242,656 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 13 261,770 309,616 618 412 42,139 18,088 11,111 381,985 191 382,176 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 14 160,477 197,677 580 559 37.421 23,803 10,781 270,821 894 271 ,714 27

1979 18,825 13 93,917 112,742 469 144 25,234 6,299 4 ,5 0 6 149,395 433 149,828 25

1980 27,923 8 221,597 249,520 64 6 699 53.567 29,828 18.411 352,670 1,533 354 ,202 30

1981 46,088 14 205,403 251,492 384 485 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 25,707 12,353 257,195 1,413 258,603 29
1983 34,348 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 3,971 145,464 675 146,138 24
1985 19,578 14 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 16 134,379 168,508 457 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 16.101 18 41.250 57,352 66 16 29,277 1,942 1,331 89,984 231 90,215 36
1992 13,336 IS 25,615 38,952 581 67 30,016 4 ,3 0 3 1,114 75,033 167 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 2,368 755 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 4 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 3,151 268 111 9,032 1.504 450 12,515 0 12,515 91

2000 203 1 1,300 1,503 268 291 9,903 2,203 193 14,361 0 14,361 90
2001 421 ■ * ■

'

N F-L ab c o m m a s  1S W  =  N C l(m id -p t) * 0 .9 0 4 8 3 7
N F -L ab  co m m  as 2S W  =  N C2 (mid*pt) * 0.99005
T a m in a l  fisheries =  2SW  returns (m id-p t) * 2S W  spaw ners (m id-pt)
a - s ta r t i n g  in 1993, me hides estim ated  m ortality  o f  10% on  b o o k  an d  re le ase d  fish
b  -  starting  in 1998, there w as no com m ercia l fishery  in L abrador; nu m b  o s  reflec t size  o f  aborig ina l fish  harvest in 1998-2000 and residen t fo o d  fishery ha rv est 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.

Year
Canadian

total
USA
total

North
America
Grand
Total

% USA 
ofTotal 
North 

American
Greenland

total

NW
Atlantic

Total

Harvest 
homewate 
% of total 

Atlanti

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 .0 0 0 36,725 100

1996 33,389 0 33,389 0 .0 0 19,310 52,699 63
1997 28,456 0 28,456 0 .0 0 19,856 48,312 59
1998 17,651 0 17,651 0 .0 0 15,214 32,865 54
1999 12,515 0 12,515 0 .0 0 2,738 15,253 82
2000 14,361 0 14,361 0 .0 0 4,863 19,223 75
2001 - - - - 5,041 - -

Greenland harvest of 2SW equivalents = NGI * 0.904837
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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.

Year
Pre-fisherv abundance

Thermal 
Habitat 

February fH21
Laaaed SDawners SLNQ)

Jacknife
Cross-validation

Low Hiah Mid-Doint Low High Mid-Doint 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 506,919 667,787 587,353 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
1984 245,424 347,471 296,448 1,257 37,647 84,066 60,856 233,165 63,283
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 55,274 178,975 120,882
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 69,083 123,311 96,197 1,594 29,876 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 1,685 37,414 81,709 59,561 295,678 T

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.

level

Proportion at West Greenland (Fnai

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

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 81 122 162 203 243 284 324 365 405
50 0 50 100 150 200 250 300 350 400 450 500
55 0 60 121 181 241 302 362 423 483 543 604
60 0 72 144 215 287 359 431 503 574 646 718
65 0 85 169 254 338 423 508 592 677 761 846
70 0 99 198 298 397 496 595 695 794 893 992
75 0 117 233 350 467 584 700 817 934 1,051 1,167

Sp. res = 
Prop IMA = 
WT1 SWIMA = 
WT1SWE = 
ACF =

170,286
0.779
2.954
2990
1.049
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Figure 4.1.1.1 Nominal catches of salmon in four Nordi Atlantic regions 1960-2000.
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Figure 4.1.1.2 Worldwide production of fanned Atlantic salmon, 1980 -  2000. Dam for non-North Atlantic area 
do not include Chile and other countries with notable production in 2000.
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Deterministic calculation of quota for a low abundance period

Figure 4.2.1.1

Step 1 SpR = SpT * (exp(l 1 *M))
SpT = î 152 548 1 SpT = 2SW Conservation requirement for North America

Step 2

SpR =

MAH = PFA-SpR

170 286 SpR = Spawning Reserve for North America adjusted for 11 
months of natural mortality between West Greenland and North 
America

PFA = 1 183 00« 1 PFA value at 50% probability
MAH = 12714 MAH = Maximum Allowable Harvest = Number of surplus 

North American origin fish
Step 3 NA1SW = fNA * MAH

FNA = 0.4 FNA = fraction of NA surplus allocated to Greenland
NA1SW = 5 086 NA1SW = Number of North American surplus fish available for 

Greenland
Step 4 E1SW= (NA1SW/PropNA) -NA1SW

PropNA = 0.779 PropNA = proportion NA salmon in the fishery
E1SW = 1 443 E1SW = number of European origin 1SW salmon expected in 

the fishery
Step 5 Quota (t) = (NA1SW * WT1SWNA + E1SW * WT1SWE) * ACF /1000

WT1SWNA = 2.666 kg WT1SWNA = weight (kg) of 1SW NA origin salmon in the 
fishery

WT1SWE = 2.8321® WT1SWE = weight (kg) of 1SW European origin salmon in the 
fishery

ACF = 1.068 ACF -  age correction factor (>=1) to account for fish other than 
1SW of age

Quota (t) = 19 Quota = Allowable harvest (t) at West Greenland taking into 
account all the factors in steps 1 to 4

Deterministic calculation of quota for a moderate abundance period
Step 1 SpR = SpT * (exp(l 1 *M))

SpT = 152 548 SpT = 2SW Conservation requirement for North America

Step 2

SpR =

MAH = PFA-SpR

170 286 SpR = Spawning Reserve for North America adjusted for 11 
months of natural mortality between West Greenland and North 
America

PFA = 436 770 PFA value at 50% probability
MAH = 266 484 MAH = Maximum Allowable Harvest = Number of surplus 

North American origin fish
Step 3 NA1SW = fNA * MAH

FNA = 0.4 FNA = fraction of NA surplus allocated to Greenland
NA1SW = 106 594 NA1SW = Number of North American surplus fish available for 

Greenland
Step 4 E1SW = (NA1SW / PropNA) -  NA1SW

PropNA = 059 PropNA = proportion NA salmon in the fishery
E1SW = 74 074 E1SW = number of European origin 1SW salmon expected in 

the fishery
Step 5 Quota (t) = (NA1SW * WT1SWNA + E1SW * WT1SWE) * ACF /1000

WT1SWNA = 2.75 kg WT1SWNA = weight (kg) of 1SW NA origin salmon in the 
fishery

WT1SWE = 3.13 kg WT1SWE = weight (kg) of 1SW European origin salmon in the 
fishery

ACF = 1.068 ACF = age correction factor (>=1) to account for fish other than 
1SW of age

Quota (t) = 561 Quota = Allowable harvest (t) at West Greenland taking into 
account all the factors in steps 1 to 4

Deterministic calculations of catch options for the fishery at West Greenland for low 
abundance and moderate abundance periods. Values in bold and in box are parameters with 
uncertainty.
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Figure 4.2.1.2

Figure 4.2.1.3
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Figure 4.2.1.5
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uncertainty of the stock assessment.
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Figure 4.2.1.6

Figure 4.2.1.7
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Relationship between small salmon (mostly 1SW salmon) in year i and large salmon (2SW salmon 
with an important component of multiple spawners) in year i+1, for 1985 to 2000.
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Figure 4.2.1.8
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Fishery, biological characteristics, and forecast data inputs to the risk analysis of the 2001 
Miramichi homewater fishery.
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Figure 4.2.1.9
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Risk analysis profiles for the 2001 homewater fisheries in the Miramichi River. The upper panel 
describes the egg loss from the harvest levels as a percentage of the total eggs in the predicted 
returns. The lower panel describes the risk to achieving the conservation requirements for different 
harvest levels.
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Figure 5.1.3.1 R ate o f  attainm ent o f  conservation  lim its: m ean  value over th e la st 10  years and 1 9 9 9 -2000  
change.
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a) Maturing 1SW recruits (potential 1SW returns)
(Recruits in Year N become spawners in Year N)

Figure 5.3.1
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F ig u r e  5 3 .2

a) 1S W  s p a w n e r s  (and 95%  c o n f id e n c e  limits)
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a) M aturing 1S W  recru its  (p o ten tia l 1S W  returns)
(Recruits in Year N become spawners in Year N)

Figure 53.3
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b) Non-maturing 1SW recruits (potential MSW returns)
(Recruits in Year N become spawners in Year N+1)

PFA

1 ,2 0 0 , 0 0 0 +95% Cl 
-95% cl

---------- SER
1 ,0 0 0 , 0 0 0

£Mc« -o
4)■Q
E3
z

""N
800,000

600,000

. 0 0 0

2 0 0 , 0 0 0

1985 1990 1995 2 0 0 01970 1975 1980

Year

Estim ated  recruitm ent (PFA ) and S paw ning E scap em ent R eserve (SE R ) for m aturing and 
non-m aturing salm on in Northern Europe, 1971-2000 .

878 ICES Cooperative Research Report No. 246



a) 1SW  sp a w n e r s  (and 95%  co n fid e n c e  limits)
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a) M aturing 1 SW  recru its  (PFA] (p oten tia l 1 SW  returns)
(Recruits in Year N become spawners in Year N)

Figure 53.5
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a) 1SW  sp a w n e r s  (and  95%  c o n fid e n c e  limits)
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Figure 6.1.1.1
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Figure 6.1.2.5
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Figure 6.1.2.6
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Figure 7.1.3.1
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Figure 7.4.2.1
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Figure 7.5.1
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