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Executive summary

The ICES Working Group for the Assessment of Demersal Stocks in the North Sea and
Skagerrak (WGNSSK) met at ICES Headquarters in Copenhagen, Denmark, during 7-13 May
2008. There were 24 participants from 9 countries. The main terms of reference for the
Working Group were: to carry out stock assessments and to provide catch forecasts for
demersal and industrial stocks in the North Sea, Skagerrak and Eastern Channel; to evaluate
stock recovery and management plans, to comment on the outcome of existing management
measures, to update descriptions of fisheries; to report on national sampling levels and data
availability; and to consider measurement and estimation of misreporting and discards. The
group also met by correspondence in September of 2008 to carry out assessments of the
sandeel in the North Sea and the second of the biennial assessments of the North Sea Pout;
and by correspondence in October of 2008 to provide update forecasts for stocks with survey
information collected after the May meeting.

Working procedures

Prior to the meeting considerable attention was given to the logistics of scheduling the WG in
order to meet its objectives as a result of:

a) The reduced time made available to the WG for its May meeting
b) Data quality issues arising from

a. the scheduling of the meeting in May imposing severe stress at some
national laboratories as a result of the concentration of the majority of
ICES assessment working groups into May

b. the timing of the meeting being close to the date at which survey
information from the IBTS quarter 1 survey was first complete

c) The requirement for update advice in September after the autumn surveys

The issues were raised during pre-planning discussions amongst group members and based on
the experience from the previous year and with the ICES secretariat and ACOM vice chair
during the March Working Group Chairs meeting. Although the Working Group met its
objectives it considers that its views about the timing of the meeting are not being taken into
consideration when scheduling the meeting. Errors introduced during the raising of data and
compilation of survey indices could have been avoided if the time pressures were eased by
delaying until the end of May.

As in the previous two years, the system of benchmark/update assessments could not be
followed by the WG. The change to the timing of the meeting resulted in pressures on data
compilation and potentially introduced processing errors; therefore a detailed review of input
data was carried out for each stock. Ongoing developments in assessment methods and
substantial revisions in stock perceptions following the inclusion of new data meant that pure
update assessments were seldom appropriate for the majority of assessments. At the same
time, the increasing workload reduces to almost zero the time available for the type of in-
depth analysis that would be required for a benchmark analysis.

As last year, quality handbooks (stock annexes) for where available are included in the main
report within Appendix 3. This was done to avoid the problem of potentially useful
background stock information being lost in the grey literature. The stock annexes will be
updated each time that the stock is analysed within a benchmark review.
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State of the stocks

For Nephrops stocks, underwater TV surveys (where available) provided the best guide to the
state of stocks. The historical practice of basing numerical assessments on pseudo-ages was
not followed. In TV-based Functional Units (FUs) Firth of Forth (8) and Fladen Ground (7)
abundance has increased and is currently at or close to their highest levels. Moray Firth (9)
abundance has decreased and is currently towards mid to lower end of the observed range.
Farn Deeps (6) abundance has decreased in 2006 and 2007 from its highest level in 2005 and
is currently at its lowest recorded level. Other FUs were more difficult to assess (as there are
no TV surveys) but in Noup (10), Norwegian Deeps (32), Botney Gut-Silver Pit (5) and Off
Horn Reef (33) and the Division llla stocks (3,4) seem fairly stable and show no signs of
overexploitation (LPUEs remain level and mean sizes are fairly constant). The ICES
WGNSSK Report 2006 approach, based on FO0.1, was proposed as the method for providing
(and justifying) catch options where surveys were available. Other FUs and statistical
rectangles outside of the main assessed areas were dealt with by status quo advice or mean of
last three years landings.

Landings in the directed fishery for Norway pout in Sub-area IV (Section 3) have been low
since 2001, and the 2003-2004 landings were the lowest on record. The targeted fishery for
Norway pout was closed in 2005, the first half year of 2006, and in all of 2007. The fishery
was reopened in the January 2008 with a provisional EU TAC of 43 300 tonnes. In Norwegian
waters fisheries were restricted to the period May 1-August 31 to reduce bycatch with an
initial TAC of 36 500 t. Initial indications are that a very small catch has been taken in the
Danish and Norwegian commercial fisheries, mainly as a result of displacement of effort to
higher value species resulting from high fuel prices.

The September update assessment estimates spawning stock biomass (SSB) at just below Bpa
in 1st quarter of 2008 and, based on the slightly below average 2007 year class, the spawning
stock is forecast to achieve Bpa by January 2010 with catches in 2009 of around 35 000
tonnes. Fishing mortality has generally been lower than the natural mortality for this stock and
has decreased in recent years well below the long-term average F, as a result of the fishery
closure in 2005, the first part of 2006 and 2007 the fishing mortality has been low during this
period.

An assessment of sandeel in Sub-area IV was carried out during the WG September
correspondence meeting. Landings in 2008 for sandeel in Sub-area IV (335 kt) have
increased to the levels previously recorded in 2003/4 but are still below the TAC (400kt). SSB
has increased in recent years and at the start of 2008 is estimated to be close to Bpa. Fishing
mortality has been decreasing since 2001 and is now close to its lowest historical level, but the
present absolute level is uncertain. Recruitment remains low.

Discrepancies between catch-at-age based analyses and survey-based analyses have
previously prevented the WG from providing a definitive assessment the state of plaice in
Division VIId. An update of the assessment data and a review of the stock and fishery trends
are presented. Recent fishing mortality levels are estimated to be constant at around Fpa. The
spawning stock biomass has followed a stepped decline in the last 10 years, following a peak
generated by the strong 1996 year class. The current level of SSB is stable at a low level
below Blim, and this confirms the fisher’s impression assessed by a survey in France in 2006.
The 2005 year class which recruited to the fishery in 2006, is among the lowest in the time
series. Stock projections, at the current level of recruitment and with a value of F at the low
2006 level, indicate a slow rebuilding.

It has been postulated that a mismatch between the biological entity of the Plaice stock in
Division Illa and the defined management area might exist. An analysis of tagging
information has indicated that movements of fish between management areas are relatively
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small and it is unlikely that this will affect the quality of the assessment. Unfortunately the
limited survey coverage of main fishing grounds has prevented the presentation of a stock
assessment. The available surveys take plaice in the Skagerrak, with limited coverage in the
area around Skagen in Northern Denmark; most of the fisheries take plaice in the North
Western area close to the North Sea border and therefore the provenance of the catches needs
to be examined. There is evidence for increased biomass in the Kattegat and in Eastern
Skagerrak, where the populations intermingle between both areas. But the status of the stock
in the Southwestern Skagerrak, where most catches occur, cannot be determined.

As in previous meetings, the assessment of plaice in Subarea 1V included modelled discard
estimates for recent years. Landings and discards have both declined in recent years, SSB
remains at a relatively low level (between By, and By,), while human consumption fishing
mortality has declined. Recent year-class strength has been poor. On this basis, short-term
forecasts at current fishing levels indicate an increase in landings in 2009 to around 61 kt and
stable discards (54 kt). According to the management plan adopted by the EC in 2007, the
fishing mortality in 2009 should be reduced by 10% compared with the preceding year with
the constraint that the change in TAC should not be more than 15%. This would result in
landings of 55 kt in 2009.

Landings for sole in Division VIId have fluctuated around a mean level for many years, and
show no significant trends. The estimated fishing mortality for 2006 was revised upwards by
16%; current fishing mortality is estimated to be at Fy,. SSB has increased to well above By,
following improved recruitment in recent years; although the current assessment has revised
the value of SSB in 2006 and 2007 downward strongly. The strong 2004 year class has been
confirmed by the latest three assessments, but has been revised downward in this year’s
assessment by 31%. The advice for 2009 is considerably lower than last year because of a
downward revision of estimated stock size and recruitment.

The reported landings for sole in Subarea 1V in 2007 were well below the TAC which has
not been restrictive for three years. SSB has fluctuated around a moderate-to-low level for
several years and in 2007 is estimated to be just below B,. According to the management
plan adopted in 2007, fishing mortality in 2009 should be reduced by 10% compared to the
preceeding year with the constraint that the change in TAC should not be more than 15%. The
10% reduction in fishing mortality corresponds to a fishing mortality of 0.42 and landings of
14 000 t in 2009, which is an approximate 9% TAC increase. The expected SSB in 2010
would be around 28 900 t, which is below Bpa.

Although reported landings for saithe in Subareas IV and VI and Division Illa in 2007
were around the recent average they are lower than the TAC. The TAC has been unrestrictive
for five years. Fishing mortality has now remained at or below the target of 0.3 since 2001 (F
~ 0.25 in 2007) while SSB continues a steady increase. Recruitment is fluctuating about the
mean level. The short-term forecast as status quo F indicates landings of 128 kt in 2008 and
129 kt in 2009, along with a slight decline in SSB to around 309 kt.

Catches of whiting in Subarea IV and DivisionVIld have been stable at a low level (~30kt)
from 2005 to 2007. Historic estimates from the whiting assessment are uncertain due to
conflicting information from the data sources but recent time series (since 1990) are consistent
in showing a rapid decline in the SSB as a result of a series of weak recruitments. The same
concerns as last year were raised about stock structure, but in the absence of improved
information on stock distribution the WG decided to present the same approach as last year to
illustrate the strong decline in the stock estimates. The final assessment indicates historically
low estimates of SSB (60 kt) in 2007 and recruitment (241 million) during the last four years.
Although recruitment in 2008 appears to be improved as indicated by a variety of sources.
Fishing mortality is estimated to have increased from the recent low levels (~0.3) to 0.4, in
line with the increased catches and low stock abundance. Continued at the current level will
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lead to a stable, low SSB at around 60kt with human consumption landings predicted to be at
13 kt. The working group considers the status of the stock unknown with respect to biological
reference points. Nevertheless all indications are that the stock, at the level of the entire North
Sea and Eastern Channel, is at or approaching a low level relative to the period since 1991 and
although mortality rates have been relatively low, without good recruitment the stock is
unlikely to recover.

The strong 1999 year-class again dynamics of the stock of haddock in Subarea IV and
Division Il1a, which were the lowest in the available time-series although the 2005 year class
is also above average and contributing. The assessment indicated a continued decline in SSB
(from 527 kt in 2002 to 217 kt in 2007) as the 1999 year-class reduces in number. Until 2006,
recent fishing mortality had declined to levels around the target of 0.3. However, it rose to
0.52 in 2006 and is estimated to be at 0.42 in 2007, above the target but still below Fpa (0.7).
Recruitment in 2005 was above average, much larger than those in 2001-2004, but still only a
third of the size of the 1999 year class. The most recent recruitments (2006 and 2007) are
both estimated to be very low.

The estimated yield (reported landings and discards) in 2007 for cod in Subarea IV and
Divisions Illa and VIId (24.4 kt and 23.6 kt) were similar. A modified assessment has been
used which is based on the combined survey series for the third quarter, and which uses an
uncertainty estimation procedure. The assessment includes estimates of unaccounted
removals, as for the last two years. Spawning-stock biomass in 2007 is estimated to be
increasing from the recent historic low as the 2005 year class contributes and as a resulted of
reduced fishing mortality. Fishing mortality is now estimated to have declined since 2000 and
is now just below Fpa (median estimate for 2007 ~ 0.64). The 2000-2004 and the 2006 year-
classes were poor, but indications from surveys and the fishery in 2006 and 2007 are that the
2005 year-class is stronger. Results from a number of forecast scenarios covering different
changes in TAC in 20010 indicate that SSB will continue to increase. The short-term forecast
as status quo F indicates that continued fishing at the 2007 level in 2008 will enable SSB to
rise to By, (70 kt) by the start of 2009 but even with no fishing SSB (142kt) will be just below
Bpa in 2010.

Environmental and ecosystem considerations

The WG was asked to “consider existing knowledge on important environmental drivers for
stock productivity and management and if such drivers are considered important for
management advice, incorporate such knowledge into assessment and prediction, and
important impacts of fisheries on the ecosystem.” This was addressed in each stock section,
where information was available to the WG. However, due to a lack of firm conclusions in
the literature on causative mechanisms linking fish stocks and the environment, and poor
predictability of ecosystems, few quantitative modifications were made to assessments or
forecasts to account for environmental information. The exceptions were those stocks for
which recent recruitment is clearly different (in some way) to historical recruitment, in which
case the recent recruitment estimates only were used to generate recruitment forecasts. Apart
from this, the report is limited to comments on potentially-important ecosystem impacts.

Mixed-fisheries data collation and modelling

In previous years, a considerable amount of time has been spent during the WG meeting
collating mixed-fisheries data, with little mixed-fisheries modelling. This year as a result of
the reduced meeting time mixed fisheries issues were not considered at the meeting as a
specific topic but were raised in management considerations where appropriate.
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has resulted in a pressurised compilation of the assessment data. As in 2007 the Scottish
programs previously used for raising the North Sea gadoids were no longer available to the
WG therefore the WG had rely on bespoke software developed previously in 2007, until the
ICES INTERCATCH program is available; the program is not yet fully functional for all
raising procedures. Flatfish stocks were therefore raised using either INTERCATCH where
testing had established that the program could reproduce the WG raising procedures or the
FishBase software.

The focus of the MAY 2008 meeting was directed towards ensuring a smooth transition of the
data collation to the beginning of the year, analysis of the available information in order to
meet the ToR and to provide analysis advice for any special requests. One factor that was in
the groups favour this year was that a decision was made with ACOM guidance to role over
advice for stocks for which no new information was available or for which the new
information did not help resolve uncertain assessments. This year nephrops assessed which
added a considerable number of stocks assessed.

As in previous years, a number of subgroups were set up in order to run parallel sessions
within the meeting. The groups acted as a discussion, data and analysis quality assurance and
text-writing forum. The parallel processing of the analysis and report writing enabled
substantially more to be achieved than if the meeting had been conducted in full plenary. Full
plenary sessions were only used for progress reports, resolving difficult issues and agreement
of the more important advisory sections for each species.

1.1.3 Roundfish and flat-fish stocks

The data used in assessments for stocks of roundfish (cod, haddock, whiting, saithe) and
flatfish (plaice, sole) are based on:

e  total reported landings by market size categories;

o sampling programmes for weight, length, age, and sometimes maturity, by market
size categories;

e  observer sampling programmes for discards;

o  effort data from logbooks, and catch-per-unit effort (CPUE) or landings-per-unit
effort (LPUE) data from associated fleet landings;

e  research-vessel survey indices by age; and
e  data on natural mortality from multispecies analyses.

1.1.3.1 Landings, age compositions, weights-at-age, maturity

In a number of cases, management areas do not correspond exactly with the areas for which
the assessments are carried out. If the management areas are larger, landings cannot always be
obtained for the assessment areas separately. In these cases landings have to be estimated by
the Working Group (WG) from external information.

For most stocks, the WG estimates of total landings deviate from official figures. The
discrepancies are shown in the landings tables in the relevant stock section, under the heading
unallocated landings. These unallocated landings will in most cases include discrepancies
that are due to differences in calculation procedures. For instance, in some cases national
conversion factors from gutted to live weights have been changed in the official statistics, but
not in the WG database. The differences introduced by conversion factors, and the difference
between sums-of-products (SOP) of landed numbers and estimated mean weights on the one
hand, and nominal landings on the other, may arise through inadequate sampling or data
reporting, and are minor in most cases. SOP corrections are applied in some cases for the
flatfish stocks, where deemed necessary, and are a standard procedure for all roundfish stocks.
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In a number of cases, uncertainties in the landing data can seriously affect the quality of the
assessments and catch forecasts. In some cases, the WG estimates of the landings include
specific corrections for misreported or unreported landings. These are discussed in the
relevant Stock Annex sections of the Quality Control Handbook (included as an appendix to
this report). There are signals that unallocated removals of various kinds occur in other
stocks, especially in the stocks of valuable species: these removals may be due to fisheries
(unrecorded discards, misreporting, or non-reporting) or to ecosystem changes. However, by
their nature these could not be verified or quantified. As in previous years, concerns about the
quality of North Sea cod landings data have been addressed in this year’s report (Section 14)
by the use of an assessment method which estimates the magnitude of unallocated removals
via research-vessel survey information.

Historical time-series (aggregated at the fleet level) of age compositions, weights-at-age, and
length-at-age are archived, maintained and collated in databases at national institutes.
Roundfish data (cod, haddock, whiting, and saithe) are collated in Aberdeen (FRS). North Sea
plaice and sole are maintained in IJmuiden (RIVO), VIId plaice in Port-en-Bessin
(IFREMER), VIId sole in Oostende (DVZ), and Illa plaice in Charlottenlund (DIFRES). Any
revisions that have been made to these data are indicated in the relevant stock sections.

The countries that are responsible for the major proportions of the total landings for each stock
generally provide the age composition data for those stocks. For the years up to and
including 2001, each country was obliged to sample only national vessels. This meant that
foreign vessels landing abroad were not sampled. The sampling procedure was changed to
address this problem, and from 2002 onwards each country has been required to sample
(where possible) the landings of all fleet components landing in their country (EU regulation
1639/2001).

Mean weights-at-age are either derived from observations of catch weights-at-age (for flatfish
and industrial species), or from fixed weight-length relationships applied to observations of
length distributions from catches (for roundfish). In most stocks the annual mean weights-at-
age in the stock are set equal to the mean weights-at-age in the catch, due to lack of fishery-
independent information on weights. Exceptions are the North Sea and eastern English
Channel plaice and sole stocks for which the weight-at-age in the stock is set equal to the
weight-at-age in the first quarter (plaice) or second quarter (sole). For all stocks, the mean
weights-at-age in the catch of the youngest age groups may not accurately represent the mean
weights-at-age in the stock due to fisheries selecting for larger fish.

Estimates of the proportion mature-at-age (maturity ogives) are based on historical biological
information and are kept constant over the whole time period of the assessment. For a number
of stocks a knife-edged maturity ogive has been assumed. Observations on maturity-at-age
(from research-vessel surveys, for example) indicate that the age of maturation can change
over time. The assumption of constant maturity ogives may introduce bias in estimated
spawning-stock biomass (SSB), especially when exceptionally large or small year classes
enter the spawning stock.

1.1.3.2 Discards

Estimates of discards are used in the assessments for cod, haddock, whiting and plaice in the
North Sea. All the discard data for other species that was made available to the WG has been
presented in the report (see the relevant stock sections), although they are based on sampling
that is too sparse to permit their inclusion in the assessment. There is a continuing
discrepancy between the observer sampling required by European legislation, and the data
made available to ICES WGs, and although the coverage is gradually improving, this needs to
be addressed.
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The use of discard estimates in assessments is thought to reduce bias, give more realistic
estimates of fishing mortality, and lead to more representative inputs for mixed fisheries
analyses. However, discard estimates can be noisy and increase the variability of the
assessment. Furthermore, for many of the stocks it is unclear whether the available discard
estimates form a representative sample of discarding practice in the fisheries.

For haddock and whiting, total annual international discard estimates by age group were
derived largely by extrapolation from the Scottish discard sampling programme. For cod a
similar procedure was applied to all countries data apart from Denmark, England, Germany
and Sweden which provided discard information for the North Sea and Illa. Data from other
sampling programmes were made available for this process, but not in a form that could be
used in the roundfish discard collation procedure. Discard estimates for plaice in the North
Sea were obtained by a combination of observations from the Dutch and English beam-trawl
fisheries for recent years, and reconstructions based on observed growth for earlier years.

1.1.3.3 Natural mortality

Natural mortality cannot readily be distinguished from fishing mortality by analyses of
catch-at-age and research-vessel survey data. Therefore, unless stock analysis is conducted on
the basis of total mortality, natural mortality must be estimated separately from the assessment
procedure. The estimates of natural mortality for cod, haddock and whiting are based on
historical estimates of multispecies predation rates (ICES-MAWG 1989) and, unless specified
otherwise, are kept constant over the whole time period of the assessment. In the plaice and
sole stocks, natural mortality is assumed to be 0.1 for all age groups (with an exception for
sole to account for the cold winter of 1963). The natural mortality of saithe is assumed to be
0.2 for all age groups, and at 0.4 per quarter for all age groups of Norway pout (although this
is discussed further in Section 5). For sandeel, the natural mortalities used are derived from
multispecies considerations, although they are not exactly the same (see the sandeel Stock
Annex Q4).

1.1.3.4 Commercial fleet and research vessel data

Available time-series of CPUE and effort data from commercial fleets and research-vessel
surveys have previously been presented in reports, and for some stocks, a subset of these data
have been used to calibrate catch-at-age-based assessments. For most stocks, survey-based
assessments have also been presented as exploratory analyses.

The validity of many of the commercial tuning fleets as indicators of stock size and fishing
mortality in recent years has become more uncertain, since the enforcement of national quota,
ITQs, and technical measures is known to have led to changes in fishing patterns (and in some
cases to possible misreporting and discarding). For this reason, commercial CPUE data has
been excluded from the assessments of a number of stocks. Such data has been retained in
assessments only in cases where no survey data are available, or where commercial CPUE
series provide reliable information that cannot be obtained elsewhere.

1.1.4 Norway pout and sandeel
The data used in the assessment for Norway pout and sandeel stocks are based on:

e total landings;

o samples of landings for species composition, weight, length, age, and sometimes
maturity. Samples of industrial landings are used for an exact species
composition of by-catch species and to get the percentage of target-species;

o fleet data: effort data from logbooks and CPUE data from associated fleet
landings;
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e  survey data: survey indices by age for Norway pout;
e  data on sandeel natural mortality from the MSVPA.

1.1.4.1 Landings, age compositions, weights-at-age, maturity

The sampling of Norway pout and sandeel landings are described in detail in the relevant
Quality Control Handbooks (see Annexes Q4 and Q5). The applied sampling systems vary
between countries.

In Norway, the sampling system since 1993 has been based on catch samples from three
market categories: E02 (mainly sandeel), D13 (blue whiting, if not sandeel and catch taken
west of 0°E), and D12 (Norway pout, if not sandeel and catch taken east of 0°E). The samples
are raised to total landings on the basis of sales slip information on landed categories. Effort is
estimated from the total number of trips and an estimate of average days-at-sea per trip.

In Denmark, the catch estimates are based on sales slip information, logbook data, species
composition from inspectors, and biological data, including age-length keys from independent
biological sampling. Total landings are estimated per statistical rectangle based on total catch
estimates from sales slip and logbook data, together with biological and species composition
data. Historical time-series of market sampling data for sandeel and Norway pout are kept and
maintained in Charlottenlund (DIFRES). Any revisions in the catch- and weight-at-age data
are indicated in the relevant stock sections.

In the assessment of Norway pout the weights-at-age in the stock are kept constant over the
whole period of assessment. Samples from the landings, however, suggest high variability
both between years and between seasons. One of the problems of using mean catch weights is
that the 0-group is not fully recruited in the third quarter, giving an overestimate of weight-at-
age in the stock for this age group. More knowledge is required before variable weight-at-age
in the catches can fully be taken into account in the assessment. For sandeel, the weights-at-
age in the catches in the first half-year are used as estimation for weights-at-age in the stock.

The maturity ogives for Norway pout and sandeel are kept constant over the whole period of
assessment (although see discussion of maturity estimates for Norway pout in Section 5).
1.1.4.2 Natural mortality

Natural mortality estimates are based on historical information and kept constant over the
whole time period of the assessment. Values are given in the relevant stock sections.

1.1.4.3 Commercial fleet and research vessel data

For Norway pout, time-series of CPUE and effort data from Danish and Norwegian
commercial fleets and data from research vessels are available. The research vessel data
include the IBTS Q1 and Q3 series, and the Scottish and English Q3 series.

For sandeel, only data from the Danish and Norwegian commercial fleets are available.
Indices from research-vessel surveys are in development for sandeel, and are described in
Section 4.9.

1.1.5 Nephrops

1.1.5.1 Landings, length frequencies

Length and sex compositions of Nephrops landings are estimated from either port or onboard
sampling. Length data are applied to all catches and raised to total international landings.
Rates of discarding by length class are estimated by on-board sampling or shore based
sampling of total catch, and extrapolated to all other fleets.
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The differences in catchability between sexes have led to the two sexes being assessed
separately. And hence removals are raised separately for each sex. Trawl and creel fisheries
are sampled separately.

In the absence of routine methods of direct age determination in Nephrops, age compositions
of removals were inferred from length compositions by means of ‘slicing’. This procedure,
introduced at the 1991 Nephrops WG, uses von Bertalanffy growth parameters to determine
length boundaries between age classes. All animals in length classes between boundaries are
assigned deterministically to the same age class. The method is implemented in the L2AGE
programme which automatically generates the VVPA input files. The programme was modified
in 1992 to accommodate the two-stage growth pattern of female Nephrops and again in 2001
to separate ‘true’ as opposed to ‘nominal’ age classes). The age classes are ‘true’ to the extent
that the first slicing boundary, i.e. lower length boundary for ‘age’ 0, is the length-at-age zero
rather than the lowest length in the data. This ensures comparability of ‘age’ classes across
stocks. The output from this procedure was used as part of the analyses to generate
appropriate harvest rates, rather than in assessments per se.

1.1.5.2 Discards

Discard data are available for a number of Nephrops stocks, generally collected on a quarterly
basis by Functional Unit. Landings and discards at length are combined (assuming a discard
survival rate of 0-25%, depending on the stock) to removals.

1.1.5.3 Natural mortality

A natural mortality rate of 0.3 is assumed for all age or length classes and years for males and
immature females, with a value of 0.2 for mature females. The lower value for mature females
reflects the reduced burrow emergence while bearing eggs, and hence an assumed reduction in
predation.

1.1.5.4 Commercial fleet and research vessel data

Landings at age and effort data for various national Nephrops trawl fleets are used to generate
CPUE or LPUE indices. Catch at age are estimated from raising length sampling of discards
and landings to officially recorded landings, and slicing into ages (knife edge slicing using
growth parameters). CPUE is estimated using officially recorded effort (hours fished)
although there are concerns over the accuracy of landings and effort for some stocks. There is
no account taken of any technological creep in the indices.

Underwater TV survey: The burrowing nature of Nephrops, and variable emergence rates
mean that trawl catch rates may bear little resemblance to population abundance. An
underwater TV survey has been developed, estimating Nephrops population abundance for
burrow density raised to stock area. A random stratified sampling design is used, on the basis
of sediment strata and a regular grid. The survey provides a total abundance estimate, and is
not age or length structured.

1.1.6 Sampling levels and procedures

Methods of data collection and processing vary between countries and stocks. The sampling
procedures applied in the various countries to the various stocks until 2002 were described in
detail in the report of the WGNSSK meeting in 1998 (ICES-WGNSSK 1998). Since 2002 an
EU regulation (1639/2001) has been in place which has altered market sampling procedures.
Firstly, each country is obliged to sample all fleet segments, including foreign vessels, landing
in their country. Secondly, a minimum number of market samples per tonnes of landing are
required. The national market sampling programmes have been adjusted accordingly.
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1.1.7 Data collation (Intercatch, FishFrame) and current problems

One of the key difficulties for the WG is the acquisition and collation of data on which to base
assessments, forecasts and other analyses. The collation procedures for single-stock analyses
have become increasingly antiquated in recent years, a trend worsened by a marked difference
in approach between different subtypes of demersal species (roundfish, flatfish, Nephrops and
industrial fish all have different data collation procedures). The problem has been exacerbated
in recent years by increased calls for mixed-fisheries (i.e. fleet-based) landings and discards
data. Some of these data are simply not available. Others are not made available to the WG
for one reason or another, or they may be available but in the wrong format. Lack of
resources in staff time hinders data collation in many cases.

The EU Data Collection Regulation (DCR) is intended to rectify these problems. In some
cases it seems to have been only partially successful. Fisheries data, particularly discard data,
which countries are paid to collect and provide to ICES are not made available to the relevant
WGs. Countries which do provide data on discards are highlighted as discarding fish by the
EU, leading to increased legislation and an understandable reluctance to participate in
observer sampling schemes (seen as self-incriminatory in some quarters).

Two complications have also arisen in recent years that have hindered the data compilation
process and resulted in the WG having to develop its own data collation programs in the two
weeks prior to the meeting:

c) The Scottish programs previously used for raising the North Sea gadoids were no
longer available to the WG therefore the WG had planned to rely on the ICES
INTERCATCH program, however

d) The INTERCATCH program is not yet considered fully functional.

Flatfish stocks were therefore raised using the INTERCATCH where tested and considered
usable or the FishBase software. For gadoid stocks the bespoke software developed in 2007
was used. Timing limitations resulted in the reduction of data from quarterly to annual
estimates of numbers and weights at age (for gadoids) and the need for increased vigilance
during the screening of the catch numbers and weights. The development of programs and
checking of data delayed the transmission of data to assessors and the amount of analysis that
could be completed prior to the meeting.

The Group understands that INTERCATCH is still being tested and recommends that it
receives regular reports on progress.

1.1.8 Fishers Information

This section presents information on the fishery and perceptions of stock status for 2007
provided by fishers to the working group, in the form of working documents. The 2008 report
was not received by the time of the working group and will be considered during the May
2009 meeting.

1.1.8.1 Cod

Results from the North Sea annual fishers’ survey (Laurenson, 2007), indicate that perceptions
in more than half the areas were significantly different in 2007 compared to 2006. In broad
terms, responses to the survey indicate that the abundance of cod has remained relatively
stable in the south, has increased marginally in 2007 in the central to western areas, and has
had year-on-year increases in the north-eastern to northern areas. Except for the south (areas 5
and 6b), perceptions of cod abundance are more positive in 2007 than in any previous year
over the time series, with the majority of respondents from all vessel size-categories and gears
indicated that cod were “more” or “much more” abundant in 2007, in contrast to perceptions
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in 2006, where modal responses were “same” or “more”. As in 2006, the modal response in all
areas in 2007 was for “all sizes” of cod being caught, but there has been an increase in the
percentage of respondents indicating “mostly small” cod being caught in the southern areas (5,
6a and 6b). The area and gear type that reported the highest proportion of “mostly small” cod
were area 6b (33%) and beam trawls (22%), respectively. The seine group reported the highest
proportion of “mostly large” cod (35%). In all areas except area 9, the percentages of
respondents reporting “more” or “much more” cod discards has increased. Although responses
categorised by vessel size indicated no change in discarding, a categorisation by gear type
indicated a more complex pattern: while beam and gillnet modal responses were “same”, trawl
and Nephrops trawl responses were more evenly split between “same”, “more” and “much
more”. Excluding the “don’t know” responses (12-46%), modal responses for 2007 from half
the areas were that recruitment was “high”, which is much more positive than in 2006 (where
only area 8 indicated a modal response of “high”). However, the percentage of responses
indicating “high” recruitment in 2007 was never more than 50% in any area.

Comparison between the fishers’ survey and the IBTS survey data has shown in previous
years that the time series are broadly in agreement in recording a stable overall stock
abundance, with increased abundance in the northern areas (due to the stronger 2005 year
class), although the IBTS survey has more variability due to the inherent variability in survey
results.

Additional information was also submitted to the WG in the form of UK (England and Wales)
Fisheries Science Partnership project interim report: “North Sea Codwatch”. The project is
scheduled for completion in March 2008 and aims to describe the fine-scale distribution and
abundance in time and space of the 2005 and 2006 year-classes during 2007 and 2008, and to
better understand the spatial and temporal distribution of aggregations of cod of all ages. The
WG reviewed the interim report and is supportive of the project, particularly as an alternative
source of information from the fishery that supplements existing fisheries-based information,
such as the North Sea Commission Fisheries Partnership annual fishers’ survey described
above. These two sources of information are in broad agreement for 2007, indicating an
increase in cod abundance in the northern areas linked to the stronger 2005 year class, which
is consistent with the cod assessment and indications of better survival of the 2005 year class
from the IBTS surveys (leading to a need to update the cod forecast). However, there are some
differences that may need to be investigated further, such as Codwatch indicating higher catch
rates in the south where the fishers’ survey indicates catch rates to be static. With regard to
discarding, Codwatch indicates that in 2007 (April to July), discarding of the 2005 year-class
was light, but heavy (100%) for the 2006 year-class (although actual catches of this year-class
were modest).

1.1.8.2 Haddock

The report of the North Sea stock survey (Laurenson, 2007), based on questionnaires
distributed amongst fishermen, indicates that haddock in 2007 was largely at similar
abundance levels to 2006. In the northern North Sea, the area with the highest percentage of
respondents, 46% of respondents indicated that haddock were less abundant than in 2006. The
only area where abundance had significantly increased was off the east coast of the north of
England. In terms of the size ranges caught, there were indications that the proportion of
“mainly small” haddock had increased relative to 2006. The overall perception on discards is
that levels have remained the “same” since 2006, although there was an increase in the
percentage of respondents reporting “more” or “much more” discards in all areas. Of those
that did offer an opinion on recruitment (39% of respondents did not), the level in 2007 was
largely “moderate”.
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The results of the survey are broadly in line with the assessment of the stock, with a slight
decrease in abundance associated with the outgoing large 1999 year class and the influx of the
moderate 2005 year class still to have a major impact on the fishery.

1.1.8.3  Whiting

Indications from the fishers survey vary by area. In general, that whiting in the southern area
are considered to be relatively more abundant in recent years, whereas those in the central and
northern area have remained stable or declined. The stock component in area 4 is the only one
perceived to be increasing year on year. The IBTS Q1 and Q3 for age 3+ show a stable
distribution but contrary to the fishers survey both indicate declining abundance over this time
period. The assessment estimates that SSB has been declining since 2001.

1.1.8.4 Plaice

The results from the North Sea Fishers' Survey comparing plaice abundance perceptions in
2007 with those in 2006 indicate different perceptions of stock trends. As in the 2006 survey,
data for areas 1 and 3 have modal peaks indicating that the abundance of plaice had not
changed. Modal responses of “more” were obtained for the other areas except for areas 4 and
6a where the modal perceptions were that plaice were “much more” abundant. This is a more
positive picture than that obtained in 2006. The observed increase has strong modes at “all
sizes” are present for each area except area 3 where the modal response was for “mostly
small” plaice. The percentages reporting “mostly small” plaice were considerably higher in
areas 1, 3, 5 and 6b in this survey compared to the 2006 survey. The increase in perception of
abundance observed in 2007 for all size ranges may be caused by the strong reduction in TAC
in 2007, that would result in lower fishing mortality and higher survival. In contrast, the
assessment results (up to 2006) show a more or less stable SSB. The majority of the
respondents providing an opinion indicated that recruitment had been “high” in all areas
except area 1, 3 and 5. This may be related to a strong 2006 year class of North Sea plaice,
which is estimated to be higher than average in the BTS1 (in 2007) and SNSO (in 2006)
surveys.

1.1.8.5 Sole

The results from the North Sea Fishers Survey indicate that perceptions of the sole abundance
are different in all areas. When comparing the results to last years, areas in the north and west
of the North Sea (areas 1, 3 and 4) showed modal responses for an unchanged (“same")
abundance while areas in the east and southeast (areas 6a, 6b and 7) showed responses
indicating a increase in abundance ("more” & "much more™). In the north-east (areas 8 and 9)
there majority indicated either no change or an increase in abundance. In area 5 perceptions
were fairly evenly split between "less”, "same™ and "more". The XSA assessment showed a
decrease in SSB in 2006 compared to 2005, caused by the a below average year class 2003 (45
million) and the average 2002 year class (90 million) being caught. Year class 2005
recruitment estimate was above average (145 million).

1.1.8.6 Saithe

The North Sea Stock Survey 2007 reflects the fishers' perception of the state of the stock, and
in all areas except areas 5 and 8 the responses indicating no change in abundance since 2006.
There was a weak modal response for saithe being "more™ abundant in area 8 and the one
respondent for area 5 indicated "less" saithe. In comparison to 2006, the proportions indicating
"more" or "much more" saithe were lower in areas 1 and 2 and the proportion indicating
"much more" was reduced in areas 7 and 8.
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As in 2006 the response from the trawl group is skewed towards an increase in abundance.
The XSA assessment showed a relatively stable SSB and an increase total biomass in 2006
compared to 2005, consistent with the fishers perception of the stock dynamics.

1.1.8.7 Nephrops

Fishers perceptions are that Nephrops abundance was higher in 2006 than the previous year in
most areas covered by the survey and that recruitment has been high in most areas. In those
areas exhibiting a different pattern, notably area 4, abundance was considered to be the same
and recruitment moderate. The 2007 meeting of WGNSSK did not present new stock
assessments information, only an update of basic fishery data. The increase in the 2006 North
Sea TAC for Nephrops makes interpretation of fishery data difficult but for most of the
Nephrops stocks where landings LPUE data were available, these showed increases which are
not inconsistent with the fisher's survey findings. Considering the time series of abundance
data, the fisher's surveys indicate a general increasing trend which has been observed for a
number of North Sea Nephrops stocks where underwater television surveys are conducted. A
better comparison of the fisher's survey and assessment results will be possible at the 2008
WGNSSK when survey data for 2006 and 2007 will be presented. The fishers generally report
that all sizes of Nephrops are well represented, an observation consistent with length
composition information available to the ICES working group.

Working procedures

1.2.1 Update and benchmark assessments

ACFM has requested that assessment WGs work to an agreed schedule of update and
benchmark assessments. After experiencing problems in 2004 trying to accommodate a strict
split between update and benchmark assessments, the WG has taken a different approach
during 2005 - 2008. The large number of stocks and ToRs that the WG is asked to address
means that the scope for in-depth analysis during the meeting itself is very limited, so that the
range of approaches that would be expected in a full benchmark cannot be fulfilled. At the
same time, stocks and fisheries in the areas covered by the WG are in such rapid flux that a
simple update assessment is seldom appropriate. An update is also inappropriate if the
assessment is to be reviewed externally. Therefore although the majority of the assessments
produced by the WG this year are update assessments, if there is clear evidence that applying
an update approach would be incorrect or where there has been a clear requirement for a
change to the raising procedure for a data set this has been reviewed and if accepted applied.
ICES is beginning a full benchmark process in 2009 and where potential for changes to
assessments has been observed this has been raised within the stock section.

1.2.2 Quality control handbooks

Stock annexes (included in this report as Annexes Q3 to Q14) have not been updated this year.
The new format of the first part of each stock section (introduced for the first time in ICES-
WGNSSK 2005) has meant that some information (on ecosystem aspects and fisheries,
principally) which previously would have been kept within the stock annexes has now been
moved to the stock sections. Due to time constraints, most of these stock annexes have not
been modified accordingly, so there may be some repetition. As before, the WG intends to
undertake a full revision of stock annexes during future benchmark meetings.

1.2.3 Assessment and forecast software

Annex 3 provides details of the models used for fitting the stock assessments described within
this report and provides references to the software, algorithms and fitting procedures.
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1.2.4 Mixed-fisheries modeling

In an effort to address the need for mixed fishery advice, ICES established the Workshop on
Simple Models for Mixed Fishery Management (ICES-WKMIXMAN 2006) which met in
January 2006 and 2007. This group has reviewed the history of mixed-fisheries modelling,
and identified the Fcube approach (Ulrich et al, 2006) as a potential appropriate framework for
future development in relation to fleet and fishery-based management advice.

Mixed-fisheries work undertaken at the September 2006 WG meeting demonstrated the ability
of Fcube to address a wide range of issues. The WG considered that the results were very
encouraging, and that the approach may offer an effective way of including fleet- and fishery-
based approaches into the work of WGNSSK and into the ICES advisory process. It was
agreed that no mixed fishery work would be carried out at the WGNSSK but that the group
would follow developments in ICES-WKMIXMAN and provide the required input data with
an objective of including the model analyses when the model had been evaluated further.

1.2.5 Management plan evaluations

ICES have a standing requirement to evaluate current management plans for a number of
stocks, and (where appropriate) suggest improvements. Section 15 of this report usually
contains analyses and WG conclusions on management-plan evaluations. However none were
carried out at the 2008 WG.

1.2.6 Estimation of biological reference points

Biological reference points are intended to remain unchanged from year to year, unless
substantial changes occur in the data used (e.g. if discards are included for the first time) or
the method employed. No re-estimations were deemed necessary during the 2008 meeting.

Working papers and relevant reports

1.3.1 Working documents

8 working documents were submitted to the 2008 meeting of WGNSSK. The following brief
sections summarise these papers, and where relevant, the WG discussions about them.

WD 1: Quirijns, F and Poos, J.J Catch and effort data of sole and plaice in the North Sea

This working documents presents the results from commercial LPUE series that have been
improved as an indicator for developments in stock sizes of sole and plaice. The improvement
consists of a correction of the series for the spatial distribution of the fleet from which they are
taken. Commercial LPUE series generally show a better performance for the older age groups,
while the research vessel survey data show a better performance for the younger age groups.
However, lack of fishing rights may affect targeting behaviour by leaving productive fishing
grounds and moving to areas with lower catch rates of the restricted species and by-catch of
less restricted species. This potential of bias in commercial LPUE series has raised substantial
concern (Gulland 1964, ICES 1988, 1995, Harley et al. 2001). By correcting for the spatial
distribution of the fleet, this potential bias is reduced. This year, the corrected LPUE series
have been age structured, spanning the period 1997- 2007. The series provided are suitable for
comparison with model outputs and for inclusion in the model and provide a valuable source
of information on developments in the sole and plaice stock.

WD 2: Machiels M.A.M., Kraak S.B.M. & Poos .J.J. Biological evaluation of the first stage of
the management plan for fisheries exploiting the stocks of plaice and sole in the North Sea
according to Council Regulation (EC) no 676/2007 Report C031/08, Wageningen IMARES,
April 2008, 39 pp
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The Commission of the European Community has proposed a long-term management plan,
which was adopted by the Council of the European Union in June 2007 and first implemented
in 2008. In 2006 the EC and scientific advisers concluded that the stocks of plaice and sole in
the North Sea have been subjected to levels of mortality by fishing which have exceeded the
levels determined by ICES as being consistent with the precautionary approach, and the stocks
are at risk of being harvested unsustainably. The long term plan for the management of plaice
and sole in the North Sea is designed to gradually reduce the level of fishing activity so as to
achieve greater catches, larger and more stable stocks and more profitable fisheries in the long
term. The plan consists of two stages. The aim of the first phase is to ensure the return of the
stocks of plaice and sole to within safe biological limits. The tools to achieve this objective are
the same as those in a number of other long-term management plans already in place for other
species. TACs applied will corresponds with fishing mortality that will be reduced by 10%
year on year based on the most recent stock assessment until both stocks have been found
have returned to safe biological limits for two years in succession. The annual variations in
Total Allowable Catches (TACs) will be kept within limits (15% up or down). Other measures
involve the regulation of fishing effort via the adjustment of the maximum level of fishing
days at sea available for the relevant fleets necessary to take catches equal to the TACs

A simulation model was developed, which contains several modules. The operating module
simulates the true stock and dynamics of the fishing fleet. An observation module mimics the
indices generated by fisheries independent surveys and the observed catches and catch at age
composition from the commercial catches. Based on this information a stock assessment
module using the XSA procedure is executed, which results in perceived stock numbers at age
and fishing mortality rates per age group. The assessment results are inputs to calculate the
TACs and the maximum number of days at sea following the rules of the management
strategy in a management module.

Spatial and seasonal differentiation in stock abundance and fleet effort allocation were not
included. Also the fleet structure was simplified. The operating model has been conditioned
using data from the ICES Working Group on the Assessment of Demersal Stocks in the North
Sea and Skagerrak (WGNSSK), by calibrating catchability and recruitment levels from the
historical data. The behaviour of the fishing fleet was simulated using two options on the
fisher’s response to the annual TAC management measures. This fleet behaviour is uncertain
and therefore two extreme scenarios (over quota catch discarded or misreported, or over quota
catch avoided) were formulated and run in combinations with some scenarios that are related
to the interpretation of the rules for the technical procedure of setting the TACs.

It must be noted that the results of the simulations are sensitive to the choice of a Stock
Recruitment (SR) relationship, being Ricker in most scenarios. The spawning stock biomass,
SSB, of both species are expected to increase and the modal SSB prediction is above Bpa for
plaice in 2012 and for sole in 2010, in case a Ricker SR was used. The risk that SSB will fall
below Blim, the biomass below which recruitment is impaired, was found to be less then 5%
for sole. In case of a Ricker SR relationship the risk that plaice SSB is lower then Blim was
found 0.5 in 2008 and this probability decreases to less then 0.05 after 2010. Using the
Beverton & Holt SR relationship the risk of plaice SSB’s below Blim found was higher and
decreased to less then 0.05 in 2014. Average TACs and landings vary depending on the
scenario used. TACs and landings for sole seem to level of at 1400015000 tons after
approximately 10 years. For plaice the TAC and landings are predicted to increase depending
on the scenarios (over quota catch discarded or misreported, or over quota catch avoided) to
average levels of 70 000 and 110 000 respectively that are reached after approximately 10
years. Simulation results show that the objectives of the first stage of the management plan
(both stocks above Bpa, fishing mortality below Fpa and for two years in succession), are
likely to be reached in 2015, within 7 years after the implementation, with a probability of
approximate 0.5. The probability of successfully attaining the objectives of the firsts stage of
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the plan increases to 0.8 two years later. Using the alternative SR relationship, Beverton and
Holt, completion of stage one is expected to occur in 2018 with a probability of 0.5.

WD 3: Armstrong. M, Randall, P and Mulligan, B. North East Cod survey: 2003-2007
Fisheries Science Partnership: 2007/08

The trawler Emulator was chartered in October 2007 to carry out the fifth in a series of FSP

surveys of cod and other gadoids off the NE coast of England. Surveys since 2005 have
utilised tows spread out over the survey area, with additional tows in defined areas with
coarser seabed types (“hard” ground) where cod abundance is expected to be greatest. As in
previous FSP surveys, cod were most abundant on or near the “hard” ground, whereas
haddock were predominantly on the softer seabed sediments offshore. Whiting distribution
showed no clear relationship with seabed type. A large proportion of the cod and haddock
catches in 2007 comprised 2-year-olds of the strong 2005 year class of each species. The large
increase in abundance of whiting noted in the FSP survey in 2005 was also reflected in high
catch rates in 2006 and 2007. The catches of whiting in recent years have contained relatively
large numbers of fish of the 2001 and earlier year classes, represented as 6—7+ year olds in
2007.

WD 5: Large ,P.A. Brown, M. South, A. Hale, N. Fisheries Science Partnership: 2007/09
Programme 18: “‘North Sea Codwatch’

This report presents the latest update of the results from FSP 2007/09 Programme 18 *North
Sea Codwatch’, which from April 2007 to March 2009 is monitoring the status of 1 and 2-
year-old cod (Gadus morhua) and also of cod in general (all ages), in catches in the North Sea
made by selected commercial vessels associated with the Eastern England Fish Producers
Organisation Ltd (EEFPO). This interim report has been drafted in response to a request from
the EEFPO to make preliminary results from the Codwatch project available to the ICES
North Sea Working Group, meeting in May 2008.

The 1999-2004 year classes of North Sea cod are all estimated to have been well below
average; the 2005 year class is estimated to be more abundant, but is considered by scientists
to be well below average levels (ICES, 2007). Industry indications, however, are that it is
much stronger than the long-term historical average.

The data collected so far suggest that the 2005 year class was fairly widely distributed in
sampled rectangles throughout the period, with the highest levels of abundance observed in
the western central North Sea in Q3 and in the western central and southern North Sea in Q4.
However, abundance was recorded as “high” or “very high” in only 10 of the 143
rectangle/quarter combinations sampled. This suggests that the abundance of the 2005 year
class, based on the historical perception of participating fishers, may be similar to the results
of recent ICES assessments, showing this year class to have been one of the most abundant in
the last 10 years, though not as strong as many of the large year classes formed historically.
This is consistent with the results of the first Codwatch interim report based on data from
April to July 2007. Industry partners do not support this conclusion and have commented that
these results may reflect the use of larger meshes than five years ago, and the deliberate
attempt by fishers to move effort to areas where cod is in low abundance to eke out quotas and
to minimise discarding. However, the results shown here do demonstrate that the proportion of
rectangles in each quarter with high and very high abundance of the 2005 year class increased
with time throughout the year.

WD 6: Nielsen, A.

The model presented is a state-space model. State-space models were first applied in stock
assessment by Gudmundsson (1987) and Gudmundsson (1994). The model used here is
inspired by Gudmundsson's work and by Lewy and Nielsen (2003). The model assumes that
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log-transformed stock sizes and fishing mortalities, which are the so-called states, follow
separate random walks. The model is unique in being fully stochastic. Observed catches and
survey indices are considered to be random variables with associated observation noise. All
model parameters are maximum likelihood estimated. Quantification of uncertainties on all
model outputs (e.g. SSB, Fbar, and estimated catch scaling) is an integrated part of the model.

The state-space assessment model (ssass) is able to take uncertainty on the catches into
account. This combined with the capability to estimate year (and even year and age) specific
catch scaling, allows statistical significance testing of catch scaling. The state-space
assessment model showed that a year specific catch scaling significantly improved the model
fit compared to the model with no adjustment for catch bias (p-value 0.000% computed by a
standard likelihood ratio test). No further significant model improvement was obtained by
extending the catch scaling to be year and age specific (p-value 17.4%).

Ssass showed the same pattern in SSB and recruitment as B-Adapt. The overall development
in Fbar is also the same in the estimates from ssass and B-ADAPT, but the decrease in ssass
Fbar in the most recent years is less steep. The B-Adapt estimates are more fluctuating, which
is a consequence of B-Adapt assuming catches known without uncertainty. The retrospective
analysis showed that the last years data introduced a bias in the SSB estimation pattern. It
turned out that the new method was used to calculate discard in the last year, and returning to
the old discard calculation method removed the retrospective bias. Changing discard
calculation method did not affect any main trends in the model results.

WD 7: Bell, E. Discarding estimates for 2007 from vessels landing against UK (English)
quota. Working document created for WGNSSK 208.

English discard data for North Sea Plaice in 2007 was dominated by trips from otter trawlers
and no beam trawlers were sampled. This is predominantly due to the fact that the beam
trawlers fishing on UK (English) quota are effectively “flag vessels”, operated by Dutch
businesses, landing mainly to Dutch ports. These vessels are targeting plaice with larger mesh
trawls, fishing further north than the Dutch beam trawl fleet which is mainly targeting sole.

The estimate of discarding from the English beam trawl fleet has the potential to make a
significant difference to the stock assessment and a decision was required as to how to
estimate discards from this fleet in 2007. Observed patterns of discarding from the unspecified
otter trawl in 2007 were particularly high and are unlikely to be representative of the beam
trawl fleet. An alternative solution was to use an average discard LD from the beam trawl fleet
taken over a range of years, which has the advantage of appearing to have more realistic
discarding numbers but does not carry the appropriate cohort signals.

It was decided that having an appropriate level of discarding was more likely to be important
to the assessment than having a more representative cohort signal and so a generalised beam
trawl LD (no subdivision by quarter) was created from the average of the beam trawl LDs for
2002-2004 where each year had been standardised to 1000 individuals. For other gears the
discard LD appropriate to the gear and quarter was used where possible. For landings with no
direct observations successive aggregations of data (quarterly all gears, annual all gears, all
years and all gears) were applied until all landings were associated with an LD. All discards
were raised by the ratio of retained biomass to reported landings for each gear type.

WD 8: Johannessen, T and Johnsen, E. Evidence of commercially extinct sandeel grounds in
the Norwegian economical zone

Several traditionally important sandeel grounds in the Norwegian economical zone (NEEZ)
have not provided landings of sandeel for the last 8-12 years. Satellite tracking data show that
the fleet has visited these fishing grounds over the years. Several of these fishing grounds
recovered in 2007, but were fished down again in 2007 and 2008. The Norwegian sandeel
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fleet operates in groups, and evidence from 2008 suggests that the fleet fished down three
sandeel grounds in NEEZ to commercial extinction within 3-15 days, without a decrease in
catch per unit effort (CPUE). An acoustic survey confirmed that there were no fishable
concentrations in terms of larger schools at the commercially extinct fishing grounds (the
commercial fleet too uses acoustic to detect sandeel schools). Results from the acoustic survey
combined with observations of the fleet searching over fishing grounds without fishing,
suggest that all sandeel ground in NEEZ but Vestbanken are commercially extinct. In the
Vestbank area there is much rough bottom with spots of suitable habitat for sandeel that are
too small for trawling. As most fishing grounds in NEEZ seem commercially extinct, the
spawning stock in 2009 will probably be at a very low level. Consequently, the management
regime proposed by ICES for 2008 by setting a TAC for the whole of the North Sea based on
an in-year monitoring fishery, failed to protect sandeel in NEEZ. On the other hand, 70% of
the sandeel in terms of numbers that was caught in NEEZ was Il+-group that had the
opportunity to spawn before being caught. Consequently, there is potential for good
recruitment in 2008 and a recovery of the spawning stock in 2010 if I-group is protected in
2009.
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Overview

Stocks in the North Sea (Sub-Area V)

2.1.1 Fishery descriptions

The demersal fisheries in the North Sea can be categorised as a) human consumption
fisheries, and b) industrial fisheries which land the majority of their catch for reduc-
tion purposes. Demersal human consumption fisheries usually either target a mixture
of roundfish species (cod, haddock, whiting), a mixture of flatfish species (plaice and
sole) with a by-catch of roundfish, or Nephrops with a bycatch of roundfish and flat-
fish. A fishery directed at saithe exists along the shelf edge. Landings used by the WG
for each North Sea stock are summarised in Table 2.1.1. On average 90% of the land-
ings for reduction consist of sandeel, Norway pout, blue whiting and sprat. The in-
dustrial landings also contain by-catches of various other species (Table 2.1.2). The
industrial by-catches of human consumption species landed for reduction by the
Danish small-mash fleet are given for 1985-2006 in Tables 2.1.3 (annual by species),
2.1.4 (annual by species and fleet), and 2.1.5 (quarterly by species and fleet). Data on
landings for human consumption from the industrial small-mesh fleets was not made
available to the WG this year.

Gear types vary between fisheries. Human consumption fisheries use otter trawls,
pair trawls, Nephrops trawls, seines, gill nets, or beam trawls, while industrial fisher-
ies use small meshed otter trawls.

The human-consumption fisheries in the North Sea have been subject to a number of
restrictive management measures in recent years, in response to declining stock
abundance. These are summarised in Section 2.1.2. In addition, a series of decom-
missioning rounds have reduced fleet size in a number of countries. These measures
have all had an effect on reported effort, although it must be remembered that fleet
efficiency is not constant and realised catch rates may not have declined commensu-
rately with effort. Trends in reported effort in the major fleets fishing in the North
Sea are described annually by the STECF?; these showed considerable declines in re-
cent years. Trends in commercial effort and CPUE on each stock are reported in the
relevant stock sections.

The trends in the landings (WG estimates) of the species assessed by the WG are
shown in Table 2.1.1. The industrial fisheries which used to dominate the North Sea
catch in weight have become much less prominent. Human consumption landings
have steadily declined over the last 30 years, with an intermediate high in the early
80’s. The landings of the industrial fisheries show the largest annual variations, re-
sulting from variable recruitment and the short life span of the main target species.
The total demersal landings from the North Sea reached over 2 million t in 1974, and
have been around 1.5 million t in the 1990s. There are strong technical interactions
between the cod, haddock and whiting fisheries on the one hand, and between the
sole and plaice fisheries on the other. Links with Nephrops fisheries are less clear. The
flatfish and roundfish landings are generally taken by different fleet segments, with
the exception of gill-netters which may potentially target any of these groups of spe-
cies. The fisheries landing saithe have a relatively low impact on the others. How-

1 Scientific, Technical and Economic Committee for Fisheries (STECF) Report of the SGRST-08-03 Working Group
on Fishing Effort Regime Edited by Nick Bailey & Hans-Joachim Ré&tz 1 -5 SEPTEMBER, LYSEKIL, SWEDEN
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ever, the fisheries directed to cod, haddock and whiting may generate discards of
saithe. Most of the saithe landings are taken by the Norwegian, French and German
offshore trawlers.

For some stocks, the North Sea assessment area may also cover other regions adjacent
to ICES Sub-area IV. Thus, combined assessments were made for cod including IIlaN
(Skagerrak) and VIId, for haddock and Norway pout including Illa, for whiting in-
cluding VIId, and for saithe including Illa and VI. Advice for the sandeel stocks at the
Shetland Islands and in Illa is provided separately by ICES, and there are no analytic
assessments for them. The state of Nephrops stocks are evaluated on the basis of dis-
crete Functional Units (FU), which in turn comprise a number of Management Areas
(MA) on which estimates of appropriate removals are founded. Quota management
for Nephrops is still carried out at the Sub-Area and Division level, however.

Biological interactions are not directly incorporated in the assessments or the fore-
casts for the North Sea stocks. However, average values of natural mortalities esti-
mated by multispecies assessments for cod, haddock, whiting and sandeel are
incorporated in the assessments of these species, and exploratory runs using updated
natural mortality estimates are presented for some stocks.

The ICES - FAO Working Group on Fishing Technology & Fish Behaviour (WGFTFB)

Annex 8A of the 2008 ICES WGFTFB providing fishery development information
specific to the North Sea is repeated below and commented on within each of the in-
dividual stock sections.

Annex 8A: FTFB Report to WGNSSK

This report outlines a number of technical issues relating to fishing technology that
may impact on fishing mortality and more general ecological impacts. This includes
information recent changes in commercial fleet behaviour that may influence com-
mercial CPUE estimates; identification of recent technological advances (creep); eco-
system effects; and the development of new fisheries in the North Sea and Skagerrak.

It should be noted that the information contained in this report does not cover fully
all fleets engaged in North Sea fisheries; information was obtained from Scotland,
England-UK, Northern Ireland, France, Belgium, Netherlands, Sweden and Norway.

Fleet dynamics

e  There is a gradual shift from beam trawling on flatfish to twin trawling on
other species e.g. gurnards, and Nephrops, etc. in the Dutch fleet. A num-
ber of beam trawlers decided to shift to other techniques such as outrig-
ging or fly-shooting in the British Channel. Caused by TAC limitations of
plaice and sole and rising fuel costs. A detailed report on trends in the NL
fleet is attached as Annex 1 to this section. (Netherlands: Implications: re-
duction in effort/landings of flatfish, transfer of effort to other species).

e  There has been a shift for Scottish vessels from using 100mm-110mm for
whitefish on the west coast ground (area VI) to 80mm prawn codends in
the North Sea (area IV). Fuel costs are a major driver, in this and all fisher-
ies. (Scotland: Implications: Effort shift Vla to IVa, and less selective gear,
bycatch/discards).

° There is a new 2008 Scottish Conservation Credits scheme, with a number
of implications:
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e Inearly 2008, a one-net rule was introduced in Scotland as part of the
new Conservation credits scheme. This is likely to improve the accu-
racy of reporting of landings to the correct mesh size range. Another
element of the package is the standardisation of the mesh size rules
for twin rig vessels so that 80mm mesh can be used in both Areas IV
and VI (north of 56°N) by twin rig vessels — previously the minimum
mesh size for twin rig in area VI was 100mm. As a result there may
be some migration of twin riggers from area IV to area VI, thus
switching effort from IV to VI. (Scotland: Implications: Selectivity is
not expected to change greatly for prawns because 80mm nets must
be made of 4mm single twine whereas 100mm nets were allowed to
use 5Smm double twine. Whitefish selection may improve because
from July 2008, all nets in the 80mm range will have to have a
110mm square mesh panel installed).

e  Scottish seiners have been granted a derogation from the 2 net rule
until end Jan 2009 to continue to carry 2 nets (e.g. 100-119mm as well
as 120+mm). They are required to record landings from each net on a
separate logsheet and to carry observers when requested. (Scotland:
Implications: Potential for misreporting by mesh category)

e  From February 2008 there has been a concerted effort not to target
cod. Real time closures and gear measures are designed to reduce
cod mortality. The implication is that there will be greater effort ex-
erted on haddock, whiting, monk, flats and Nephrops. (Scotland: Im-
plications: Switch in effort to other species).

24 boats were decommissioned in the beginning of 2008 from the Dutch
fleet. There is also a general tendency to opt for smaller multi-purpose
vessels replacing the conventional beam trawler for fishermen left in the
fleet (Netherlands: Implications: Reduced fleet size and shift of effort into
other sectors).

5 beam trawlers left the Belgium fleet in 2007 (approx 5%) (Belgium: Im-
plications: Reduced effort).

In the first quarter of 2008, the number of vessels fishing in the Kattegatt
has decreased due to an increased effort cost (2.5 days at sea per effort
day deployed). This effort has mainly been reallocated to the Skagerrak
and the Baltic Sea. Vessels without the possibility to change area have
mainly target Nephrops using grid-equipped trawls (This gear type is not
subject to the new effort limitation). (Sweden: Implications: reallocation of
effort from Kattegatt towards the Baltic and Skagerrak.)

In the recent years there has been an increase in the numbers of Swedish
Nephrops vessels. This has contributed to subsequent increasex in effort
and landings during 2006-2007 with the highest historical catch rates. The
increase in number of vessels may be attributed to input of new capital
transferred from pelagic fleets after the introduction of an ITQ-system for
pelagic species. (Sweden: Implications: increased effort).

The Farne deeps Nephrops fishery has been very poor in 2008. The Neph-
rops disappeared very early, so the season was very short. This will shift
effort into other fisheries for whitefish (UK: Implications: increased effort
in other fisheries).
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Technology Creep

¢ A number of Dutch beam trawlers are continuing to investigate the ‘out-
rigging’ method as an alternative to beam trawling, similar to the work in
Belgium and UK. Some boats have also moved over to seining (fly-
shooting) (mainly in the English Channel). (Netherlands: Implications:
change in effort from flatfish to range of other species).

e  The Dutch Beam trawler UK153 who was trialling the electrified pulse
trawl was sold, and the skipper has opted for a smaller multi-purpose
vessel. (Netherlands: Implications: Electric bam trawl method may be ob-
solete as an alternative method).

e  Belgium Beam trawlers are generally fishing more with R-nets and chain
matrices than with V-nets, using tickler chains. Fishing speed for beam
trawls with R-nets is generally lower. Due to high fuel prices fewer beam
trawler use of V-nets. Fewer vessels are using the outrigger trawls. Some
beam trawlers have changed to twin trawls. All driven by fuel price. A
Numbers of national project investigations of beam trawl modifications
are continuing. (Belgium: Implications: Not clear, but fleet is in flux, and
investigating many alternative options for fuel and discard reduction).

e  Shift in the Scottish fleet from fish/monkfish twin trawl to single rig and
an increase in the use of pair trawl/seine. Also a shift by large powered
whitefish vessels to Nephrops and targeting North Sea grounds with dou-
ble bag trawls. This is very much driven by fuel costs. (Scotland and UK:
Implications: Probable reduction in LPUE, possible increase in discard-
ing).

e In January 2008, multi-rigs (more than 2 nets) were banned under new
Scottish legislation. However, a derogation to end April 2008 was granted
to vessels currently fishing multi-rigs to continue. Applies to all Scottish
boats in all areas. (Scotland: Implications: again some possible reduction
in LPUE).

e  There has been an increasing emphasis on the use of T90 trawls in Iceland.
Bottom trawls made entirely of T90° except in the codend are noe being
constructed and 14 stern trawlers targeting cod and haddock have shifted
to T90 trawls. Some other vessels are experimenting in other fisheries as
well (Nephrops and shrimp). All in area Va. Changes in catchabil-
ity/efficiency are not known but this is being driven by high fuel costs as
these trawls have reportedly reduced drag. It is known nine T90° trawls
have been sold to different Europe countries (Iceland: Implications: not
known but possibly reduced fuel consumption).

e  The UK beam trawl has continuing to experiment with outrigger trawls,
motivated by fuel. Around 4 vessels are involved but uptake is still quite
slow due to catch composition differences (UK: Implications: Switch to
more fuel efficient/environmentally friendly fishing method).

Technical Conservation Measures

e  The Dutch beam trawl fleet is sensitive to the bad reputation of beam
trawl and this is stimulating research into selective nets and reduced bot-
tom impact. Combined research activities were started in 2007, mostly
catch comparison experiments but there is an industry focus to solve this
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image problem (Netherlands: Implications: Improved selectivity and re-
duced bottom impact potentially).

Some of the Nephrops fleet have been using SMP’s with mesh sizes in the
100mm to 110mm still using a codend mesh size of 80mm x single 4mm
twine. Also vessels have been installing the smp into the end of the ta-
pered section of the trawl. This position offers more stability for the panel
and reduces the chance that it can twist. Note: for current year: all twin-
rig gear in the 80-99mm category will have to use a 110mm square mesh
panel at 15-18m from the codline. This will also apply to single-rig gears
from July 2008. (Scotland: Implications: Improved selectivity)

The option of 18 extra days if a 120mm SMP at 4-9m was used with a
95mm x 5mm double codend was not taken up by the Scottish prawn fleet
in 2007. The main reasons were that prawns would be lost due to twisting
and too many marketable haddock and whiting lost which the extra days
would not make up for. In 2008 this option attracts 39 extra days but is in
competition with the Scottish Conservation Credits option whereby 21 ex-
tra days are available when a 110mm SMP is used with an 80mm codend.
(Scotland: Implications: Possibly a 30% increase in L50 of haddock, whit-
ing, saithe due to use of 110mm SMP. Smaller increase in L50 of perhaps
10% for cod).

A large number of 110mm SMPs have been bought in the first months of
2008 by the prawn fleet so that they qualify for the basic Conservation
Credits scheme. Probably affects most (~80%) of the fleet. (Scotland: Im-
plications: Uotake of selective gear).

Problems with the introduction of the 5% by-catch limits for dogfish
(Squalus acathias) on west coast and North Sea grounds. They can be en-
countered in large congregations but it is almost impossible for vessels to
identify them using sonar etc so they are difficult to avoid. (Scotland: Im-
plications: likely discarding when encountering large aggregations).

In the Swedish trawler fleet there has been a steady increase in uptake of
the Nephrops grid since introduction into legislation in 2004. Approxi-
mately 75% of the Nephrops trawlers operating in Illa used the grid at
some time of the year during 2006 and 2007 (40% of Nephrops trawl land-
ings). This can be explained by the fact that use is mandatory on coastal
waters and that there are strong incentives due to unlimited days at sea.
(Sweden: Implications: Improved selectivity in Nephrops fisheries)

During the first Quarter of 2008 a “day at sea” in Kategatt without the
grid was counted as 2.5 days. This has further increased the incentives to
use the sorting grid to the point were 80 % of all Nephrops landins in the
first quarter of 2008 were caught with sorting grids (20% previous years).
( Sweden: Implications: changed effort allocation from cod towards
Nephrops, decreased discard rates of roundfish)

One Belgium beam trawler (1200hp) is using a combination of T90-
codend, benthos release panel, big meshes in the top panel and roller
gear. This is a research project but it is expected that more vessels will be
using larger mesh sizes in the top panel of the beam trawl and/or T90- or
square mesh codends (80mm) and/or the benthos release panel. Fisher-
men’s organisation is taking initiatives to motivate fishermen to use modi-
fications that reduce beam trawl discards. Four beam trawlers are
planning to use technical modifications in 2008 The driving factor for
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changes is generally reduced fuel consumption. Implications: The use of
bigger meshes in the top panel is expected to increase the species selectiv-
ity, i.e. reduce the by-catch of roundfish species, especially haddock and
whiting. (Belgium: Implications: improved selectivity and voluntary use
of TCM)

Ecosystem Effects

e  Bycatch of benthic fauna and several non-target fish species (e.g. gobies)
in beam trawls. Voluntarily use of longitudinal release holes in the lower
panel of the trawl, which open when nets are filled with benthos, and of
Benthic Release Panels. Research is being carried out with the industry to
optimise a Benthic Release Panel for the Dutch beam trawling segment.
Similar initiatives in Belgium (Netherlands & Belgium: Implications: re-
duced benthic impact).

e  Reports of problems with discarded longlines and gill nets along the Scot-
tish west coast deep water grounds and in the northern North Sea. A lot
of longline activity reported at south end Rockall plateau. (Scotland: Im-
plications: potential for gear conflicts/ghost fishing).

New Fisheries

e  There has been an increase by Dutch vessels in Nephrops fisheries using
twin trawls. Outrigger trawls are also replacing beam trawls, or flyshoot-
ing (seining) mainly for non-quota species such as red mullet and cuttle-
fish. (Netherlands: Implications: These are not new fisheries but represent
new trend in Dutch fishing resulting in effort and target species shift. Full
implications not yet known).

e  Belgium: wide range of experimental new fisheries being tried in Belgium
- see Annex 2

e  Squid fishery in Moray Firth continues to develop when species available
on grounds, using very unselective 40mm mesh. Not much take-up in
2007 due to few squid. (Scotland: Implications: 40mm mesh means poten-
tial high bycatch of young gadoids esp. cod and haddock. This fishery
may provide an alternative outlet for the Nephrops fleet seasonally, and
hence reduce effort in that sector).

Additional Reports

Economic report on Netherlands fishing fleet 2007

This information is taken from:

Taal C., H. Bartelings, A. Klok , J.A.E. van Oostenbrugge, 2007. Fisheries in figures
2007. The Hague, LEI, 2007, Report PR 07.04; ISBN 978-90-8615-192-9.

General

The revenue of 438 million euros generated by the Dutch high-sea and coastal fisher-
ies in 2006 was slightly lower than in the previous year. The total turnover, including
the fish farming sector (48 million euros), amounted to 486 million euros.

The cutter fleet's revenue increased (by 7%) to 256 million euros. The large high-sea
fishing fleet recorded a landing value of 125 million euros, a decline of al-most 9% as
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compared to 2005. The mussel farming sector's revenue fell by 7 million euros to 49
million euros (-12%).

The active high-sea and coastal fishing fleet was comprised of 440 vessels, al-most the
same number as in the previous year. The number of jobs provided by the fisheries
sector declined by almost 8% to about 2,100. Following the extremely low invest-
ments in 2005, the sector's investments almost trebled to 30 million euros in 2006.

The turnover of the Dutch fish auctions increased slightly to 336 million euros, whilst
the volume of landings declined by 3%. In particular, the volume of sole landed in
2006 was lower (-23%), whereas the volume of plaice increased slightly (+3%). The
volume of the landings of almost all other types of fish was lower. The average land-
ing price at the auctions rose by 3% to 3.42 euros per kg. The landings of shrimp in-
creased slightly (2%); however, the price increased by 4%.

Cutter fisheries

The cutter sector once again recorded a net loss in 2006 (for the fifth consecutive
year). The economic loss amounted to ten million euros, almost the same as in the
previous year.

The landing value increased by almost 7% to 256 million euros. Although the de-
ployment of the fleet declined by 2.5%, the total costs increased by the same percent-
age as the revenue (+7%). The major cost item - gas oil - increased by 17% in 2006. The
average price of gas oil increased to 41 euro cents per litre (2005: 35 euro cents per
litre). The revenues from sole increased by 2 million euros; although the price in-
creased by 22%, landings fell by 16%. The revenues from plaice increased by 4 million
euros: the price was 3% higher, and landings increased by 7%. The landing value of
shrimps increased to 38 million euros, the net result of the 3% increase in volume of
landings and the 6% increase in price. The total labour income from cutter fishing
(landing value less the technical costs) increased slightly to 54 million euros.

The number of vessels in the active cutter fleet fell to 344 cutters, and the total engine
power declined by 8% to 304,000 horse power. The number of crew members also
declined further by almost 5%, especially on the large beam-trawling cutters. Gas-oil
consumption remained at roughly the same level, due to the virtually unchanged de-
ployment of the fleet.

Cutters in the 261-300 HP category (primarily Euro cutters) recorded a total landing
value roughly equal to the level in 2005. This group exhibits a very large variation in
the costs and landing values: the highest daily landing value was 43% above average,
and the lowest 33% below. On average, the cutters operated at a net loss. The earn-
ings of the crew members amounted to 42,000 euros, the same level as in the previous
year.

The largest category of large beam-trawling cutters (2,000 HP) accounted for more
than 53% of the total engine power. The deployment of these cutters increased in
2006. Although the average landing value increased by 21%, this was insufficient to
offset the greatly increased costs (fuel). Consequently, the operations, as in 2005, re-
corded a loss (-89,000 euros).

Shrimp cutters with an engine power of up to 261 HP recorded a 9% increase in reve-
nue in 2006, and the net profit amounted to 7,000 euros per vessel.

The financial position of the cutter sector deteriorated slightly as compared to the
previous year, a year in which the sector's solvency had already exhibited a substan-
tial decline. The overall cutter fisheries sector's equity at the beginning of 2005 aver-
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aged about 0% of the total balance sheet capital. Investments were at a low level, and
the level of loans increased slightly. The long-term borrowed capital now amount to
270 million euros, more than 960,000 euros per company. The net cash flow was nega-
tive in the year under review (-11 million euros).

The initial forecasts for the cutter fisheries sector in 2007 indicate a result equal to or
slightly higher than that in 2006, although on balance the sector will still operate at a
loss. The total deployment of the fleet is expected to remain virtually unchanged, at
just under 54 million HP days. Estimates based on the data until the end of Septem-
ber 2007 indicate that the sector's revenue will probably be slightly higher, and will
amount to a maximum of 260 million euros.

Only a small fraction of the beam-trawler fleet will be able to operate at a profit. The
prospects for this major segment of the cutter fisheries sector remain gloomy. The
shrimp fisheries sector would appear to be having a good year; shrimp prices have
re-turned to a high level for the first time in many years (a few dozen percent higher),
and it would seem that the problems encountered by the sector for many years have
come to an at least temporary end. The smaller shrimp cutters, in particular, will be
able to close the year with a profit. In analogy with the previous year, the twin-rigs
and snurrevod (Danish nets) would once again be appearing to achieve reasonable to
good results.

The cutter fisheries sector's labour income and net results have, in general, re-mained
stagnant during the past years. These are estimated to amount to about 54 million
euros, roughly the same level as in 2006.

A restructuring round is scheduled for the end of 2007, and consequently the size of
the fleet will probably decline by some 24 cutters (primarily beam-trawlers) to a total
active fleet of 320 vessels. When expressed in terms of capacity (in HP), the size of the
fleet will probably decrease by at least 15% (when expressed in terms of the flatfish
fleet, about 20%).

Large-scale high-seas fishing (pelagic fleet)

The size and composition of the large high-sea fishing fleet changed once again, in
analogy with 2005, following the sale of a further two vessels outside the Nether-
lands. The fleet now totals 13 freezer trawlers. With the exception of a limited number
of relatively minor renovations of the vessels, virtually no further investments were
made in the fleet. The total deployment in terms of days at sea was 12% lower, pri-
marily due to the reduced size of the fleet. Fishing declined, in particular in African
waters. A new development was the deployment of one trawler in the fishing
grounds around Chile and Peru (international waters). Landings decreased as com-
pared to the previous year by 19%, to a little over 378,000 tonnes of fish. Landings of
herring, blue whiting and sardinella, in particular, exhibited a substantial decline.
Only Atlantic horse mackerel landings increased.

The total costs fell by 9%, primarily due to the reduced deployment. Following the
great increase in the price of fuel (fuel oil), this cost item now accounts for 18% of the
revenue. The average price of fuel oil was 29 euro cents per litre.
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The landing value decreased by 9% to more than 125 million euros, a decline of more
than 11 million euros. The fleet closed 2006 with a net profit of almost 7 million euros.

Changes in the Belgian Fleet 2006-2008

2006/7 2007/8
Outrigger trawl fisheries 4 beam trawlers 2 beam trawlers (and 1 on
(mixed fisheries) project scale, aiming for

squid, see below)

Handline fisheries for 1 catamaran 2 catamarans (one new vessel,
seabass (seasonally: May- replacing a beam trawler)
October, ICES-subarea IVc)

Scallop dredging in ICES- None. 1 beam trawler is now scallop

subarea VIId and VIle dredging.

(seasonally, during winter

months)

Squid fisheries (project scale)  Several beam trawlers target Next to those beam trawlers,
squid and cuttlefish in winter 2 beam trawlers will target
months in ICES-subarea VII squid and cuttlefish (one with

an outrigger trawl and one
with a twintrawl)

Fisheries on project scale: None. 3 netters (generally using

i. Gill net fisheries for trammel nets for sole and/or
turbot (ICES-subarea IVc) gill nets for cod) will conduct
ii. Gill net fisheries for experimental trials for the
cuttlefish (ICES-subarea IVc) mentioned passive fishing
iii. Gill net fisheries for methods.

sole (ICES-subarea VIIf)

iv. Whelk pots (ICES-

subarea Vlle)

v. Pots for cuttlefish

(ICES-subarea IVc)
vi. Longlining for

seabass

2.1.2 Technical measures

The national management measures with regard to the implementation of the avail-
able quota in the fisheries differ between species and countries. The industrial fisher-
ies are subject to regulations for the by-catches of other species (e.g. herring, whiting,
haddock, cod). Quotas for these fisheries have only recently been introduced. Tech-
nical measures relevant to each stock are listed in each stock section — for conven-
ience, the recent history of technical measures in the area as a whole is also
summarised here.

Until 2001, the technical measures applicable to the North Sea demersal stocks in EU
waters were laid down in the Council Regulation (EC) No 850/98. Additional techni-
cal measures have been established in 2001 by the Commission Regulation (EC) No
2056/2001, for the recovery of the stocks of cod in the North Sea and to the west of
Scotland. Their implementation in EU waters is described below. In 2001, an emer-
gency measure was enforced by the Commission to enhance cod spawning (Commis-
sion Regulation EC No 259/2001). Council Regulation (EC) 2341/2002, Annex XVII,
regulated the fishing effort in 2003 in the context of recovery of certain cod stocks.
Council Regulation (EC) No 423/2004, the cod stocks recovery plan, was put into
force by 26 February 2004. The TAC and Quota regulation for 2004 in Council Regula-
tion (EC) No 2287/2003 further establishes a revised interim effort management based
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on days at sea by area, vessel, month and gear (Annex V) and an area based man-
agement to enhance the utilisation of the North Sea haddock TAC with the aim to
prevent cod by-catches Annex (IV, Article 17). Such effort regulations were revised
for 2005 in Council Regulation (EC) No 27/2005, Annex IVa. From 2006 a more com-
plicated effort-limitation scheme was introduced, in which days-at-sea allocations
were determined by vessel and gear type, area, and target species. The regulations for
2007 and 2008 are defined in Council Regulation (EC) No 41/2007 and N°40/2008).
The allocations are summarised in full in Table 2.1.6a and 2.1.6b.

2.1.2.1 Minimum landing size

“Undersized marine organisms must not be retained on board or be transhipped,
landed, transported, stored, sold, displayed or offered for sale, but must be discarded
immediately to the sea” (EC 850/98). Minimum landing sizes in the North Sea are the
same as in all European waters (except in Skagerrak and Kattegat, where minimum
sizes are slightly smaller). The value for demersal stocks is shown below.

SPECIES MLS
Cod 35 cm
Haddock 30 cm
Saithe 35 cm
Whiting 27 cm
Sole 24 cm
Plaice 27 cm

2.1.2.2 Minimum mesh size

Regulations on mesh sizes are more complex than those on landing sizes, as they dif-
fer depending on gears used, target species and fishing areas. Many other accompa-
nying measures are implemented simultaneously with mesh sizes. They include
regulations on gear dimensions (e.g. number of meshes on the circumference),
square-meshed panels, and netting material. The most relevant mesh size regulations
of EC No 2056/2001 are presented below.

Towed nets excluding beam trawls

Since January 2002, the minimum mesh size for towed nets fishing for human con-
sumption demersal species in the North Sea is 120 mm. There are however many
derogations to this general rule, and the most important are given below:

e Nephrops fishing. It is possible to use a mesh size in range 70-99 mm,
provided catches retained on board consist of at least 30% of Nephrops.
However, the net needs to be equipped with a 80 mm square-meshed
panel if a mesh size of 70-99 mm is to be used in the North Sea and if a
mesh size of 70-89 mm is to be used in the Skagerrak and Kattegatt the
codend has to be square meshed.

e  Saithe fishing. It is possible to use a mesh size range of 110-119 mm, pro-
vided catches consist of at least 70% of saithe and less than 3% of cod.
This exception however does not apply to Norwegian waters, where the
minimum mesh size for all human consumption fishing is 120 mm. Since
January 2002 Norwegian trawlers (human consumption) have had a
minimum mesh size of 120 mm in EU-waters. However, since August
2004 they have been allowed to use down to 110 mm mesh size in EU-
waters (but minimum mesh size is still 120 mm in Norwegian waters).
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e  Fishing for other stocks. It is possible to use a mesh size range of 100-119
mm, provided the net is equipped with a square-meshed panel of at least
90 mm mesh size and the catch composition retained on board consists of
no more than 3 % of cod.

e 2002 exemption. In 2002 only, it was possible to use a mesh size range of
110-119 mm, provided catches retained on board consist of at least 50% of
a mixture of haddock, whiting, plaice sole, lemon sole, skates and angler-
fish, and no more than 25% of cod.

Beam trawls

e  Northern North Sea. It is prohibited to use any beam trawl of mesh size
range 32 to 119 mm in that part of ICES Sub-area IV to the north of 56° 00'
N. However, it is permitted to use any beam trawl of mesh size range 100
to 119 mm within the area enclosed by the east coast of the United King-
dom between 55° 00' N and 56° 00' N and by straight lines sequentially
joining the following geographical coordinates: a point on the east coast of
the United Kingdom at 55° 00" N, 55° 00' N 05° 00" E, 56° 00' N 05° 00' E, a
point on the east coast of the United Kingdom at 56° 00' N, provided that
the catches taken within this area with such a fishing gear and retained on
board consist of no more than 5 % of cod.

e  Southern North Sea. It is possible to fish for sole south of 56° N with 80-
99 mm meshes in the cod end, provided that at least 40 % of the catch is
sole, and no more than 5 % of the catch is composed of cod, haddock and
saithe.

Combined nets.

It is prohibited to simultaneously carry on board beam trawls of more than two of the
mesh size ranges 32 to 99 mm, 100 to 119 mm and equal to or greater than 120 mm.

Fixed gears.

The minimum mesh size of fixed gears is of 140 mm when targeting cod, that is when
the proportion of cod catches retained exceeds 30% of total catches.

2.1.2.3 Closed areas

Twelve mile zone

Beam trawling is not allowed in a 12 nm wide zone along the British coast, except for
vessel having an engine power not exceeding 221 kW and an overall length of 24 m
maximum. In the 12 mile zone extending from the French coast at 51°N to Hirtshals
in Denmark trawling is not allowed to vessels over 8m overall length. However, otter
trawling is allowed to vessels of maximum 221 kW and 24 m overall length, provided
that catches of plaice and sole do not exceed 5% of the total catch. Beam trawling is
only allowed to vessels included in a list that has been drawn up for the purposes.
The number of vessels on this list is bound to a maximum, but the vessels on it may
be replaced by other ones, provided that their engine power does not exceed 221 kW
and their overall length is 24 m maximum. Vessels on the list are allowed to fish
within the twelve miles zone with beam trawls having an aggregate width of 9 m
maximum. To this rule there is a further derogation for vessels having shrimping as
their main occupation. Such vessels may be included in annually revised second list
and are allowed to use beam trawls exceeding 9 m total width.
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Plaice box

To reduce the discarding of plaice in the nursery grounds along the continental coast
of the North Sea, an area between 53°N and 57°N has been closed to fishing for trawl-
ers with engine power of more than 221 kw (300 hp) in the second and third quarter
since 1989, and for the whole year since 1995.

Cod box

An emergency measure to enhance cod spawning in the North Sea was enforced in
January 2001. The EU and Norway agreed on a temporary closure of the demersal
fishery in the main spawning grounds from February 15 until 30 April 2001.

Sandeel box

In the light of studies linking low sandeel availability to poor breeding success of
kittiwake, ICES advised in 2000 for a closure of the sandeel fisheries in the Firth of
Forth area east of Scotland. All commercial fishing was excluded, except for a maxi-
mum of 10 boat days in each of May and June for stock monitoring purposes. The
closure was maintained for three years and has been extended into 2006, with a small
increase in the effort of the monitoring fishery, after which the effect of the closure
will be evaluated.

Cod protection area in the North Sea

The cod protection area defined in Council Regulation (EC) No 2287/2003 Annex IV
was intended to enhance the TAC uptake of haddock in the North Sea while prevent-
ing cod by-catches. It regulated fishing of haddock of licensed vessels for a maximum
of 3 months under the conditions that there was no fishing inside or transiting the
cod protection area, that cod did not contribute more than 5 % to the total catch re-
tained on board, that no transhipment of fish at sea occurred, that trawl gear of less
than 100 mm mesh size was carried on board or deployed, and that a number of spe-
cial landing regulations were complied with. It was discontinued at the end of 2004.

2.1.3 Environmental considerations

The WG considers that although it is clear that the North Sea ecosystem is undergo-
ing change and this will affect fish stocks, the causal mechanisms linking the envi-
ronment with fish stock dynamics are not yet clearly-enough understood for such
information to be used as part of fisheries management advice.

2.1.4 Human consumption fisheries

2.1.4.1 Data

Estimates of discarding rates provided by a number of countries Scotland, England
and Wales, Danish, German and Swedish observer sampling programme were used
in the assessments of cod, haddock and whiting in the North Sea, to raise landings to
catch. A combination of observed (from the Dutch and English sampling pro-
grammes) and reconstructed discard rates were used in the North Sea plaice assess-
ment. Other discard sampling programmes have been in place in recent years, but
have not been used in the assessments yet because of short time-series or because of
collation problems. In general, some discarding occurs in most human-consumption
fisheries, particularly when strong year-classes are approaching the minimum land-
ing size.
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For a number of years there have been indications that substantial under-reporting of
roundfish and flatfish landings is likely to have occurred. Anecdotal evidence for this
is particularly strong for cod during 2001-2003, when the agreed TAC implied a re-
duction in effort of more than 50% which the WG suggests probably did not occur. In
the absence of information from the industry on the likely scale of this under-
reporting, the WG have continued to use a modified assessment method for North
Sea cod (Section 14) which estimates unallocated removals on the basis of research-
vessel survey data. Such removals may be due to reporting problems, unrecorded
discards, changes in natural mortality, or changes in survey catchability, and cannot
be interpreted as representing mis- or underreporting. Increased enforcement of
regulations (and measures such as the UK Buyers and Sellers Regulation) means that
mis- or underreporting is considered to be less now than previously.

Several research-vessel survey indices are available for most species, and were used
both to calibrate population estimates from catch-at-age analyses, and in exploratory
analyses based on survey data only. Commercial CPUE series were available for a
number of fleets and stocks, but for various reasons few of them could be used for
assessment purposes (although they are presented and discussed in full for each
stock). The use of commercial CPUE indices is being phased out where possible.

Bycatches in the industrial fisheries were significant in the past for haddock, whiting
and saithe, but these have reduced considerably in recent years.

2.1.4.2 Stock impressions

In the North Sea all stocks of roundfish and flatfish species have been exposed to high
levels of fishing mortality for a long period. For most of these stocks their lowest ob-
served spawning stock size has been seen in recent years. This has resulted from ex-
cessive fishing effort, possibly combined with an effect of a climatic phase which is
unfavourable to recruitment. For a number of years, ICES has recommended signifi-
cant and sustained reductions in fishing mortality on some of the stocks. In order to
achieve this, significant reductions in fishing effort are required. In recent years, es-
timated fishing mortality has declined in most stocks for which analytic assessments
are available.

Catches of cod in Sub-area IV and Divisions Illa and VIId have stabilised at a low
level over the past three years. Estimated spawning-stock biomass reached a low in
2006 (31kt) but has subsequently increased by 60% to (50kt). Fishing mortality is now
estimated to have declined since 2000 (~ 0.64 in 2007). Recruitment of the 2000-2004
year-classes was poor the 2005 year class is stronger but still below the long-term av-
erage and the 2006 year class is again estimated to be low in the majority of the North
Sea; but there are indications of a strong 2006 year class in the Southern North Sea
and VIId. Recent reductions in realised fishing mortality should enable biomass to
increase in the short-term, however there has been a significant increase in discarding
in 2007, equivalent to landings in weight, which is maintaining the fishery induced
mortality at a high level.

Haddock fishing mortality in 2007, at 0.42, is below that of 2006, 0.52. The decline in
abundance of the dominant 1999 year-class has been offset to a certain extent by an
improved 2005 year class; consequently catches in Sub-area IV and Division Illa in
2007 were just above those of 2006. However, the reduction in mortality rate has not
prevented a continued decline in SSB (from 307 kt in 2006 to 218 kt in 2007). The 2005
year-class is estimated to be quite abundant (39 000 million) and the largest since the
1999 year-class.
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The assessment of whiting in Sub-area IV and Division VIId is again problematic in
that the historic estimates of biomass derived from surveys exhibit differing trends
from those based on catch data. However the recent trends are consistent and the WG
accepted that assessment based on data from 1990. The final assessment indicates
low estimates of yield and recruitment, historically low SSB and an increasing level of
fishing mortality. Without good recruitment the stock is unlikely to rebuild. This
assessment must be considered in the light of industry reports that older whiting are
more abundant than for several years, particular off the northeast coast of England
and indications from surveys and the fishery that the stock is undergoing a strong
decline in the southern and eastern North Sea and the Channel.

Landings of saithe in Sub-areas IV and VI and Division Illa have been stable for sev-
eral years at a level well-below the permitted TAC. Fishing mortality has now re-
mained at or below 0.3 for seven years (F ~ 0.25 in 2007) while SSB has stabilised at
just below 300 kt (280 kt in 2007) Recruitment is fluctuating about the mean level.

The reported landings for sole in Subarea IV in 2007 (14.6 kt) increased over those in
2006 (12.6kt) but are still below the landings of recent years and well below the TAC
for the third year. SSB has fluctuated around a moderate-to-low level for several
years before declining to its lowest level in 2007 (19 kt) well below Blim. It will in-
crease to just below Bpa at 33kt in 2008 following the maturation of the relatively
strong 2005 year class.

As in the previous two meetings, the assessment of plaice in Subarea IV included
modelled discard estimates for recent years. Landings and discards have both de-
clined in recent years. SSB remains at a relatively low level just below Bpa. Total fish-
ing mortality has remained just above 0.4 since 2004, the human consumption
component has continued to decline however the discarding mortality has remained
high. Recent year-class strength has been at the long-term mean.

The yields for stocks of Nephrops are fairly stable from year to year. Reported land-
ings for FU 3 (Skagerrak) and FU 4 (Kattegat) have averaged 2500t and 1500t respec-
tively since 2000 with little variation. There are no signs of overexploitation in Illa
and given the apparent stability of the stock, the current levels of exploitation appear
to be sustainable.

FU 5 (Botney Gut, 1300t), FU 7 (Fladen, 11900 t), FU 8 (Firth of Forth, 2600 t), FU 9
(Moray Firth, 1800 t), and FU 33 (Off Horn Reef, 1000 t) are at or near their highest-
observed levels of landings. Landings from FU 6 (Farne Deeps, 3000 t), FU 10 (Noup,
155 t) and FU 32 (Norwegian Deeps, 755 t) have all declined in recent years, in par-
ticular for Farne Deeps the stock is considered to have declined due to recent high
levels of fishing effort.

2.1.5 Industrial fisheries

2.1.5.1 Description of fisheries

The industrial fisheries dealt with in this report are the small meshed trawl fisheries
targeted at Norway pout and sandeel.

2.1.5.2 Data available

Data on landings, fishing effort and species composition are available from all indus-
trial fisheries.
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2.1.5.3 Trends in landings and effort

Sandeel landings in 1974-1985 fluctuated between 428 kt and 787 kt with a mean of
611 kt. In the period 1986-2000 the landings increased to a generally higher level be-
tween 591 kt and 1091 kt and a mean of 819 kt. In 1997 the combined Danish and
Norwegian landings of more than 1 million tonnes were the highest ever recorded.
Landings in 2002 for Norway and Denmark were 804 kt (Table 2.1.2) which is just
above the average of 779 kt for the period 1980-2002. Landings from 2003 to 2007
were relatively low following a series of weak recruitments. Until 2007 when the
fishery was closed in May, the TAC has never been restrictive on the sandeel fishery.
Therefore TAC regulation of the fishery is does not explain the reduced level of land-
ings (except in the Norwegian EEZ where there was only a limited monitoring fishery
permitted in 2006). The reductions result from effort restriction, decreases in fleet size
and diversion of effort to other species as a result of low catch rates.

Norway pout landings showed a downward trend in the period 1974-1988. Thereaf-
ter the landings fluctuated around a level of 150 kt until 1998. Since 1996 there has
only been one strong year class to the fishery (1999) and consequently landings have
been lower. Following the recruitment of two very low abundance year classes in
2003 and 2004, SSB declined to a historic low and the targeted fishery for directed
fishery Norway pout was closed in 2005, the first half of 2006, and all of 2007.

2.1.5.4 Stock impressions

Estimated sandeel SSB was below Bim from 2001 to 2007, but is estimated to be above
Bpa at the start of 2008. Fishing mortality has declined in recent years and is estimated
to be well below the long time average in both 2007 and 2008. Recruitment remains
low.

The directed fishery for Norway pout in Sub-area IV was closed during 2005, most of
2006 and all of 2007; the low level of landings in 2005 and 2007 were mainly by-catch
in the blue whiting fishery and experimental fishing. The 2005 and 2007 year-classes
are estimated to be around the long-term mean and consequently SSB has increased
and in 2007 was just above Bpa at 154kt. Due to the closure in 2007 fishing mortality
was negligible.

Stocks in the Skagerrak and Kattegat (Division llla)

2.2.1 Fishery descriptions

The fleets operating in the Skagerrak and Kattegat (Division Illa) include vessels tar-
geting species for both human consumption and reduction purposes. The human
consumption fleets include gill-netters and Danish seiners exploiting flatfish and cod,
and demersal trawlers involved in various human consumption fisheries (roundfish,
flatfish, Pandalus, and Nephrops). Demersal trawling is also used in fisheries for indus-
trial species and herring, which are landed for reduction purposes.

The roundfish, flatfish, and Nephrops stocks have historically been exploited mainly
by Danish and Swedish fleets consisting of bottom trawlers (Nephrops trawls with >70
mm mesh size and bottom trawls with >105 mm mesh size), gill-netters, and Danish
seiners. Since 2003 Dutch beam trawlers have entered the area and exert considerable
fishing effort on plaice in Division IIlaN. Recorded effort in the major Danish fleets
fishing for plaice and cod has been stable for nearly a decade. These fleets do not
comprise the entire fishery, but are however considered representative of trends in
effort.
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The industrial fishery is a small-mesh trawl fishery mainly carried out by vessels of a
size above 20 m. This fleet component has also decreased over the past decade. High-
est catches are from fisheries targeting sandeel, sprat and herring. There is also a
trawl fishery landing a mixture of species for reduction purposes. Catches from the
industrial fishery are given in Table 2.2.1, while bycatches of commercial stocks are
summarised in Table 2.2.2; data are available for 1989-2004 only.

There are important technical interactions between the fleets. This issue has been dis-
cussed by the WG since its 2003 meeting (ICES-WGNSSK 2003) where the analysis
was restricted to the North Sea. In 2004 data were also available for the Skagerrak
Danish, Norwegian, Swedish and German fisheries. The methodology used was pre-
sented in Section 15 of the 2005 report. Most of the human consumption demersal
fleets are involved in mixed fisheries. Norway pout and the mixed clupeoid fishery
have by-catches of protected species.

Discard data have been collected for cod, whiting, haddock, and flatfish in the area
since the second half of 1999. Due to the short time-series, and problems with data
collation and submission, the data were not included in the assessment this year. The
Skagerrak-Kattegat area is to a large extent a transition area between the North Sea
and the Baltic, with regards to the hydrography, the biology, and the identity of
stocks in the area. The exchange of water between the North Sea and the Baltic is the
main hydrographic feature of the area.

2.2.2 Technical measures

The technical measures in force in the North Sea are largely replicated in the Skager-
rak-Kattegat area, with a few exceptions regarding days-at-sea allowances, permitted
gears, and minimum landing sizes. See Section 2.1.2 for a summary of the measures
in force.

2.2.3 Environmental considerations

Several of the stocks in the Skagerrak may not be separate stocks but may interact
with stocks in the North or Baltic Seas. This is the case for cod, haddock, whiting, and
Norway pout. Plaice in Division Illa in considered as being a mix of several sub-
populations, which would intermingle both with the North Sea and the Belt
Sea/Baltic Sea.

2.2.4 Human consumption fisheries

The official landings of cod in Division Illa in 2007 were 2946 tonnes in the human
consumption fisherya reduction from 3366 in 2006. The majority of catches were
taken by Denmark. The WG has no updated information on the distribution of
catches, but in previous years around 90% of the Division Illa total was taken in the
Skagerrak. Cod in Skagerrak is assessed together with the North Sea (Division IV)
and Eastern Channel (Division VIId) stock. Cod in Kattegat is assessed as a separate
stock by the Baltic Fisheries Assessment Working Group. Since 2002, ICES has ad-
vised that no fishery should take place on this stock. However, the Kattegat cod is
covered by the EC recovery plan (Council Regulation no. 423/2004, of 26 February
2004), which allows a TAC even though biomass is below Biim.

Landings of haddock in Division Illa, in the human consumption fishery, amounted
to 1614 tonnes a small increase from 2006 (1537 tonnes) and double the landings for
2005 (764kt). Most of the catches are taken by Danish fleets in the Skagerrak. Had-
dock in I1la is assessed together with the North Sea (Division IV) stock.
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Landings of whiting (for human consumption) were 152 tonnes in 2007, similar to the
levels of 2006. Denmark recorded 227t of industrial whiting catch in 2007. Recent
catches have been the lowest in the time-series. Most of the landings were taken in
the Skagerrak. No analytical assessment of whiting in IIla was possible.

Landings of saithe in Division Illa are not available, as the official catch statistics ag-
gregate Sub-area IV and Division Illa. The saithe assessment covers Sub-areas IV and
VI, and Division I1la.

The source of Plaice landings in Division Illa is uncertain with the majority of land-
ings being recorded close to the North Sea; about 82% of the landings are taken in the
Skagerrak. The available quota has never been restrictive for this stock. Survey in-
formation from the Skagerrak indicate that the stock in that area has increased in re-
cent years following improved recruitment. Information to resolve the uncertainties
in the assessment that were highlighted in last years report could not be resolved in
the past year therefore the previous advice applies for this stock.

The sole landings in Division IIla are mostly taken in Kattegat and this stock is as-
sessed by the Baltic Fisheries Assessment Working Group. Further information may
be found in the report of Baltic Fisheries Assessment Working Group.

The Nephrops stock in Division Illa consists of two functional units (Kattegat and
Skagerrak). The yields for stocks of Nephrops are fairly stable from year to year. Re-
ported landings for FU 3 (Skagerrak) and FU 4 (Kattegat) have averaged 2500t and
1500t respectively since 2000 with little variation. There are no signs of overexploita-
tion in Illa and given the apparent stability of the stock, the current levels of exploita-
tion appear to be sustainable.

2.2.5 Industrial fisheries

Most of the landings from the industrial fisheries in Division Illa consisted of sandeel,
sprat and herring, but also blue whiting and Norway pout (Table 2.2.1). Data were
provided by Denmark and Sweden for the years 1999-2004. All other years refer to
data provided by Denmark only. The Norway pout assessment consists of Divisions
IITa and IV. It was not possible to assess sandeel in Division Illa,

By-catches of commercial roundfish in the Danish small-mesh fishery in Division Illa
are summarised in Table 2.2.2 (for years 1989-2004 only). By-catches of cod have been
decreasing and remained low in the latest decade, while those of haddock have been
decreasing steadily in the latest decade. The whiting bycatch has increased consid-
erably in the past seven years. Almost no by-catches of saithe occur. By-catches of
plaice have remained stable in the latest decade compared to a higher historical level
(Table 2.2.2.)

Stocks in the Eastern Channel (Division Vilid)
2.3.1 Fishery descriptions

Flatfish

Approximately 500 vessels fish for sole and plaice at some time during the year in the
eastern Channel and are heavily dependent on sole. More than 50% of the reported
landings come from small vessels (<10 m). The gears used are mainly fixed nets but
there is also considerable effort on trawling and potting. The other main commercial
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fleets fishing for flatfish in Division VIId include Belgian and English offshore beam
trawlers (>300HP) which fish mainly for sole and also take plaice.

Roundfish

The offshore French trawlers are the main fleet fishing for cod and whiting using
high headline trawls, but cod is also very important for inshore vessels which target
this species during the winter using fixed nets. Cod and whiting are caught within a
mixed fishery, along with other valuable species including bass, red mullet, gurnards
and squid.

Effort

The fishing effort of French otter-trawlers and Belgian beam trawlers has strongly
increased since the beginning of the 70’s and the French otter-trawlers show now sign
of decrease. The fishing effort of both English beam trawlers and inshore trawlers
show decreasing trends since the beginning of the series. Information on the French
fixed net fleet, which takes about 50% of the French sole landings and less than 20%
of the French plaice landings, is under investigation and should be available in the
near future.

2.3.2 Technical measures

The technical measures in force in the North Sea are largely replicated in the eastern
Channel area, with a few exceptions regarding days-at-sea allowances, permitted
gears, and minimum landing sizes. See Section 2.1.2 for a summary of the measures
in force.

2.3.3 Data

Discards

Within EU Regulation 1639/2001, UK, France and Belgium have initiated a discard
sampling program. The UK program started in 2002 and is designed to sample North
Sea and Eastern Channel. The level of the UK sampling in Eastern Channel is propor-
tional to the ratio of UK effort between the two areas. The French discard sampling
has started late in 2003 and it is designed to sample the main fleets in the Eastern
Channel. Belgium started a pilot study on discards in 2003. Results will only be in-
dicative for the level of discarding.

Catch at age

French fleets contribute to most of the landings of cod, whiting, sole and plaice, tak-
ing around 80-95% of the roundfish species and between 45-60% of the flatfish. Sam-
pling for flatfish species was poor before 1986 but has improved since then. Quarterly
sampling for age and sex is taken, and is thought to be representative of more than
80% of the landings of flatfish.

Surveys

The 4% quarter French Groundfish Survey (FraGFS) provides information on cod,
whiting and plaice in VIId. A research vessel survey using beam trawl which covers
most of Division VIId in August (BTS) is used in tuning assessments for sole and
plaice. An International Young Fish Survey (YES) is carried out along the English
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coast (discontinued in 2007) and in the Baie de Somme on the French coast and is
used to calculate an index for 0-gp and 1-gp of sole and plaice.

2.3.4 State of the stocks

Cod and whiting have been assessed with the North Sea stocks since 1998 and are
included in the overview for the North Sea (Section 2.1.3).

Landings for sole in Division VIId have fluctuated around a mean level for many
years, and show no significant trends. The fishing mortality is estimated to be
around Fpa The SSB is above Bp. following improved recruitment in recent years, par-
ticularly of the year classes 1998 to 2000 and 2003. There is a tendency to underesti-
mate F and overestimate SSB.

Discrepancies between catch-at-age based analyses and survey-based analyses have
prevented the WG from assessing the state of plaice in Division VIId. Landings
have declined steadily since 2002.

Industrial fisheries in Division Vla

There are two distinct industrial fisheries operating in Division Vla; a Norway pout
fishery and a sandeel fishery. The Norway pout fishery is now exclusively Danish,
whereas the sandeel fishery is almost exclusively Scottish and operates in more in-
shore areas. No information is available on by-catches in the Norway pout fishery.
The sandeel fishery has a small by-catch of other species; information from the 1995
and 1996 catches indicated that more than 97% of the catch consisted of Ammodytes
marinus, with the by-catch consisting mostly of other species of sandeel. Landings
from both fisheries have historically been small compared to the fisheries in the
North Sea. There were no officially reported landings of sandeel from Division VlIa in
2005 - 2007.
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Table 2.1.1. Human consumption (HCO) and industrial bycatch (IBC) landings of assessed spe-
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cies from the North Sea management area (in tonnes), as used by the WG in assessments.

Human consumption landings

Industrial by catch

year cod-347d___had-34 nopnsea___ plensea  sai-3a46___ san-nsea___ sol-nsea  whg-47d year cod-347d ___had-34 ple-nsea  sai-3a46___ sol-nsea___ whg-47d

1957| 70563 12067 1957|

1958| 73354 14287 1958|

1959 79300 13832 1959

1960) 87541 18620 1960

1961] 85984 23566 1961

1962] 87472 26877 1962]

1963 116457 68779 107118 26164 1963| 13700

1964] 126041 130944 110540 11342 1964/ 88600

1965| 181036 162418 97143 17043 1965| 74600

1966| 221336 226184 101834 33340 1966 46700

1967| 252077 147742 108819 88326 33439 1967| 20700

1968| 288368 105811 111534 113751 33179 1968| 34200

1969) 200760 331625 121651 130588 27559 1969) 338353

1970) 226124 524773 130342 234962 19685 1970] 179729

1971] 328098 237502 113944 265381 23652 1971] 31546

1972| 353976 195545 122843 261877 21086 1972] 29585

1973 239051 181502 130429 242499 19309 1973] 11267

1974 214279 153057 112540 298351 17989 1974 47505

1975 205245 151349 108536 271584 20773 1975| 41487

1976| 234169 172680 113670 343967 17326 1976 48163

1977 209154 145118 119188 216395 18003 1977 35022

1978| 297022 91683 113984 155141 20280 1978| 10903

1979 269973 87069 145347 128360 22508 1979 16240

1980) 293644 105041 139951 131908 15807 100810 1980 22472 45760
1981 335497 136132 139747 132278 15403 89524 1981/ 17041 66610)
1982] 303251 173335 154547 174351 21579 80549) 1982] 19383 33040
1983 259287 165337 475746 144038 180044 530640 24927 87972 1983| 12898 23680)
1984 228286 133568 376555 156147 200834 750040 26839 86281 1984 10080 18900
1985 214629 164119 227450 159838 220869 707105 24248 62127| 1985 5998 15320
1986| 204053 168236 180376 165347 198596 685950 18200 64114] 1986 2643 17970
1987| 216212 110299 148856 153670 167514 791050 17368 68300) 1987| 4410 16480
1988 184240 106973 109294 154475 135172 1007304 21590 56103 1988 4002 49220
1989 139936 78439 166559 169818 108877 826835 21806 45189 1989 2410 42710)
1990) 125314 53780 138719 156240 103800 584912 35120 46896 1990] 2589 50720)
1991 102478 47715 190194 148004 108048 898959 33513 53025 1991 5386 38310)
1992| 114020 72790 302365 125190 99742 820140 29341 52188| 1992] 10927 26900
1993] 121749 82176 181256 117113 111491 576932 31491 53196 1993] 10766 20100
1994] 110634 82074 183585 110392 109622 770747 33002 49242 1994 3576 10350
1995 136096 77458 231772 98356 121810 915043 30467 46442 1995 7695 26560)
1996 126320 79148 156079 81673 114997 776126 22651 41074 1996| 5000 4700
1997| 124158 82574 156938 83048 107327 1114044 14901 35920 1997| 6684 5960
1998| 146014 81054 73974 71534 106123 1000375 20868 28464 1998| 5101 3140
1999 96225 65588 92276 80662 110716 718668 23475 30412] 1999 3835 5180
2000) 71371 47553 184969 81148 91322 692498 22532 28807| 2000 8134 8890
2001] 49694 40856 64372 81963 95042 858619 19944 25216 2001, 7879 7360
2002] 54865 58348 77109 70217 115395 806921 16945 21716 2002 3717 7330
2003| 30872 41964 24574 66502 105569 300725 17920 16372] 2003 1150 2740
2004| 28188 48734 13488 61436 104237 359361 17147 13583 2004 554 1220)
2005| 28708 48357 1900 55700 124532 171790 16355 15304 2005 168 880
2006 26590 37613 46626 57943 125681 286751 12600 18589 2006 535 2190
2007 24369 32130 5745 49744 100404 205371 14635 19437| 2007 48 1230)
2008| 335046 2008
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Table 2.1.2.
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Species composition in the Danish and Norwegian small-meshed fisheries in
the North Sea (thousand tonnes). Data provided by WG members. The “other” category is sub-
divided by species in Table 2.1.3.

Year Sandeel  Sprat Herring  Norway Blue Haddock  Whiting  Saithe  Other  Total
pout whiting
1974 525 314 - 736 62 48 130 42 1857
1975 428 641 - 560 42 41 86 38 1836
1976 488 622 12 435 36 48 150 67 1858
1977 786 304 10 390 38 35 106 6 1675
1978 787 378 8 270 100 11 55 3 1612
1979 578 380 15 320 64 16 59 2 1434
1980 729 323 7 471 76 22 46 - 1674
1981 569 209 84 236 62 17 67 1 1245
1982 611 153 153 360 118 19 33 5 24 1476
1983 537 88 155 423 118 13 24 1 42 1401
1984 669 77 35 355 79 10 19 6 48 1298
1985 622 50 63 197 73 6 15 8 66 1100
1986 848 16 40 174 37 3 18 1 33 1170
1987 825 33 47 147 30 4 16 4 73 1179
1988 893 87 179 102 28 4 49 1 45 1388
1989 1039 63 146 162 28 2 36 1 59 1536
1990 591 71 115 140 22 3 50 8 40 1040
1991 843 110 131 155 28 5 38 1 38 1349
1992 854 214 128 252 45 11 27 - 30 1561
1993 578 153 102 174 17 11 20 1 27 1083
1994 769 281 40 172 11 5 10 - 19 1307
1995 911 278 66 181 64 8 27 1 15 1551
1996 761 81 39 122 93 5 5 0 13 1119
1997 1091 99 15 126 46 7 7 3 21 1416
1998 956 131 16 72 72 5 3 3 24 1283
1999 678 166 23 97 89 4 5 2 40 1103
2000 655 191 24 176 98 8 8 6 21 1187
2001 810 156 21 59 76 6 7 3 14 1152
2002 804 142 26 73 107 4 8 8 15 1186
2003 303 175 16 18 139 1 3 8 18 681
2004 324 193 19 12 107 1 2 7 29 692
2005 172 207 23 1 101 0 1 6 13 524
2006 256 107 13 48 82 0 2 7 15 530
2007 196 75 7 5 48 0 1 3 9 349
Avg 75- 661 193 56 212 66 11 33 8 30 1260

07
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Table 2.1.2. cont. Quarterly species composition in the Danish and Norwegian small-meshed
fisheries in the North Sea (thousand tonnes). Data provided by WG members. The “other” cate-

gory is subdivided by species in Table 2.1.3.

Year quarter ~ Sandeel Sprat Herring  Norway

pOUt

1999 q1 4 14 4 8
1999 q2 507 2 4 2
1999 ¢3 139 129 10 41
1999 q4 17 21 6 25
2000 q1 0 4 1 9
2000 q2 581 2 4 17
2000 43 63 133 10 30
2000 g4 0 15 8 119
2001 q1 12 40 2 20
2001 q2 462 1 2 10
2001 q3 314 44 4 4
2001 q4 2 7 13 24
2002 q1 11

200292 772 0

200243 21 71 8 31
2002q4 0 66 10 28
2003 q1 3 18 1 2
2003 q2 239 1 2 4
2003 g3 57 56 4 5
2003 g4 4 100 9 7
2004 q1 2 1 4 1
2004 q2 273 0 2 1
2004 q3 50 55 5 4
2004 q4 0 136 9 6
2005 q1 0 12 1 0
2005 q2 158 3 1 1
2005 3 14 108 6 0
2005 q4 0 84 15 0
2006 q1 0o 37 1 0
2006 q2 235 1 1 3
2006 43 20 4 7 9
2006 q4 0 28 4 36
2007 q1 0 0 1
2007 q2 196 0 1
2007 43 0o 17 1 2
2007 g4 0 58 5 0

0 denotes < 500 ton-
nes

Blue

whiting
23
30
18
17

13
32
39
14

15
32
12
16

18
19
46
24

14
42
56
28

19
33
37
18

11
37
36
16

34
31
14

24
14

Haddock

o O O O o O O O o O O O o o o © =) L S CS R N N W = = e e

o O O O

Whit-
ing

N © © O o o © O o O = O == O N W N O N N = = W W NN o = NN =

o O ©O O

Saith
e

N &~ = O N W = O N N = = N & = = W U o o o O N O o o O © O O ==

O NN O

Other

18

o B N NOUT R W ® Gl o G

N B W

12

N & 0 — W W W Ww g N O

=W RN

Total

74
577
347
106

82
646
291
169

94
517
386
152

50
806
189
141

45
292
188
157

41
315
160
177

28
204
170
122

42
283
117

88

228
40
70
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Table 2.1.3 Sum of Danish and Norwegian North Sea by-catch (tonnes) landed for industrial re-
duction in the small-meshed fisheries by year and species (excluding Saithe, haddock and whit-
ing accounted for in Table 2.1.2).

Species 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
Gadus morhua 544 710 1092 1404 2988 2948 570 1044 1052 876
Scomber scombrus 4 534 2663 6414 8013 5212 7466 4631 4386 3576
Trachurus trachurus 22789 16658 7391 18104 22723 14918 5704 6651 6169 4886
Trigla sp. 0 888~ 4534; 5394 9391 2598 5622 4209 1593 1139
Limanda limanda 187 3209 4632 3781 7743 4706 5578 3986 4871 528
Argentina spp. 8714 5210 3033 1918 778 2801 3434 2024 2874 2209
Hippoglossoides platessoides 59 718 1173 946 2160 1673 1024 1694 1428 529
Pleuronectes platessa 34 119 109 372 582 566 1305 218 128 143
Merluccius merluccius® 349 165 261 242 290 429 28 359 109 10
Trisopterus minutus 0 68% 0 5 48 121 79 111 36 0
Molva molva® 51 1 40 39 37 13 65 10 28 0
Glyptocephalus cynoglossus 23€ 132 341 44 255 251 143¢ 19t 246 40
Gadiculus argenteus® 1210 729 3043 2494 741 476 801 0 0 0
Others 31718 3853 3604 3670 3528 3154 4444 4553 4106 5141
Total 65892 32994 72724 44827 59277 39866 37559 29685 27026 19077
Species 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Gadus morhua 955 366 1688 1281 532 383 192 29 49 44
Scomber scombrus 2331 2019 3153 1934 2728 2443 1749 1260 2549 6515
Trachurus trachurus 2746 2369 3332 2576 5116 5312 1159 2338 5791 10272
Trigla sp. 2091 897 2618 1015 2566 1343 2293 1071 847 1101
Limanda limanda 1028 1065 2662 6620 4317 441 1441 321 596 386
Argentina spp. 292 3101 2604 5205 3580 333 397 1376 786
Hippoglossoides platessoides 617 339 1411 2229 1272 493 431 112 208 174
Pleuronectes platessa 33 90 73 91 88 64 56 51 28 1
Merluccius merluccius® 0 3625 2364 33 211 231 167 6 301 423
Trisopterus minutus 9 30 181 261 922 518 0 196 5 91
Molva molva® 0 0 31 31 125 19 49 0 42 169
Glyptocephalus cynoglossus 0 97 394 860 437 154 246 58 437 286
Gadiculus argenteus® 0 7 248 248 387 532 942 459 993 1550
Others 5158 50 749 5405 17931 8927 301 2226 4888 6953
Total 15260 14055 21508 27787 40211 21192 12523 8127 20115 28750
Species 2005 2006 2007|
Gadus morhua 22 72 119
Scomber scombrus 2195 2313 466
Trachurus trachurus 5226 1390 608
Trigla sp. 597 1849 278
Limanda limanda 287 839 76
Argentina spp. 1348 2025 1382
Hippoglossoides platessoides 61 302 30
Pleuronectes platessa 38 10 0
Merluccius merluccius® 254 597 494
Trisopterus minutus 0 0 0
Molva molva® 34 131 15
Glyptocephalus cynoglossus 87 68 43
Gadiculus argenteus® 909 1926 3955
Others 1964 3295 1682
Total 13022 14815 9146

'DK cod and mackerel included. 2Only DK catches. °N catches. DK catches in "Others". “Until 1995 N catches only. DK catches in "Others".
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Table 2.1.4.

Danish by-catch landings of cod, haddock and saithe in 1994-2006 from small-

meshed fisheries in the North Sea. Landings (tonnes) used for reduction.

Landings in tonnes used for reduction purposes.

43

Cod 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Sandeel fishery 70 79 288 375 202 51 56 7 12 5 10 2 1 0
Sprat fishery 493 174 23 40 11 7 4 4 0 11 3 16 4 18
Norway pout fishery 201 680 4 242 161] 11 0 81 3] 3 1 19 0
Blue whiting fishery 0 24 37 20| 28 0 0 14 0 0 0 0
"Others" fishery 14 23] 2 94 6| 4 1 4 1] 2 1 0 0
Total 778 956 341 789 400 101 61 97 30) 21 16 18 24 18
Haddock 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Sandeel fishery 528 534 1,600 524 202 364 1,226 1,557 220 103 33 0 97 20
Sprat fishery 685 1,097 18 11 6| 62 66 223 27 15 0 4 25 6
Norway pout fishery 1,399 4,766 1,774 1,454 251] 318 1,734 1,252 1,545 16 57 243 0
Blue whiting fishery 10 153 205 66 195 258 218 133 59 16 13 0 0
"Others" fishery 71 349 77 137 218| 117 40 42 183] 96 10 0 0 0
Total 2,693 6,745] 3,622 2,331 744 1,055 3,324 3,292 2,108] 289 116 18 364 27
‘Whiting 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Sandeel fishery 1,392 3,322 1,909 2,143 902 2,121 1,539 2,761 1,397 444 653 261 274 326
Sprat fishery 4,352 10,386 784 107 673 1,088 2,107 1,700 2,238 1,105 333 545 343 900
Norway pout fishery 3,121 7,291 1,373 2,235 178 331 2,935 1,559 1,675 265 232 1536 0
Blue whiting fishery 0 126 113 83 169 71 217 123 30 0 0| 0
"Others" fishery 187 4,422] 22 173 112] 116 89 184 127] 63 0 19 1 0
Total 9,053 25,422 4,214 4,771 1,948 3,825 6,740 6,420 5,560 1,907 1,218 825 2154 1226
Saithe 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Sandeel fishery 0 0 40 0 28 1 0 30 14

Sprat fishery 11 297 0| 0 3 0 0| 0 7 5
Norway pout fishery 135 490 84 209 116 22 246 0 0 14

Blue whiting fishery 0 20 80 11 8 2 84 72 17 51 7 27 1
"Others" fishery 0 542 0 40 1] 4 2 7 109 69 0

Total 146 1,329 144 329 12 40 120 117 427 116 65 14 41 6
All species 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Sandeel fishery 611,554 644,473 622,211| 761,963| 624,925 514,047 551,008 637,518| 628,205| 274,854| 291,445| 150,426 254,210| 145845
Sprat fishery 314,970| 344,309| 107,243| 103,523 145,978 171,757| 208,641 170,862 167,472| 194,210| 200,907| 234,251| 120,033 82807
Norway pout fishery 111,208 140,550 76,390| 104,499 33,515 29,361 135,196 47,788 54,980 9,020 8,980 0 38,943 0
Blue whiting fishery 419 34,857 13,181 46,052 51,060 34,129 26,038 27,052 21,320 20,295 0 2037 3137
"Others" fishery 19,480 48,936 8,882 14,554 17,893 26,945 7,433 10,554 8,503 6,184 10,298 6,944 137 2110
Total 1,057,632| 1,178,268 849,584 997,719 868,363 793,169| 936,408| 892,760| 886,212 505,588 531,925 408488 415361 233900
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Table 2.1.5.
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small-meshed fisheries in the North Sea. Landings (tonnes) used for reduction purposes.

Quarterly Danish by-catch landings of cod, haddock and saithe in 2006 from

Cod Quarter 1  Quarter 2 Quarter 3  Quarter 4 [Total
Sandeel fishery

Blue whiting fishry

Sprat fishery 2 17 18
Norway pout fishery

"Others" fishery

Total 2 17 18
Haddock Quarter 1  Quarter 2 Quarter 3 Quarter 4 |Total
Sandeel fishery 20 20
Sprat fishery 6 6
Norway pout fishery

"Others" fishery

Total 20 8 6 27
Whiting Quarter 1  Quarter2 Quarter 3 Quarter 4 |Total
Sandeel fishery 326 326
Blue whiting fishery

Sprat fishery 409 492 900
Norway pout fishery

"Others" fishery

Total 326 409 492 1226
Saithe Quarter 1  Quarter 2 Quarter 3  Quarter 4 [Total
Sandeel fishery

Blue whiting fishery 1 1
Sprat fishery 5 5
Norway pout fishery

"Others" fishery

Total 1 5 6
All species Quarter 1  Quarter 2 Quarter 3 Quarter 4 |Total
Sandeel fishery 145845 145845
Blue whiting fishery 3106 30 3137
Sprat fishery 111 18656 64040 82807
Norway pout fishery

"Others" fishery 2073 37 2110
Total 5291 145913 18656 64040 233900
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Table 2.1.6a. Maximum days a vessel may be present in 2007 within an area, by fishing gear.
Source: Council Regulation (EC) No 41/2007.

Table |

Maximmm days a vessel may be present in 207 within an area by fshing gear

Amas as defimed i polns

ik
: 1 — Skmpgerak
Coarpoime | oot ia $— 001 b i 1d
' - e et b ') .
4.1 o Kazegar T — Vid Vi Via
Podm £
1 F 3
ai Traowki ar Dardsh seines with mesh 118 128 128 128
gize = 16 and © 32 mm
aii Trawks ar Danish seines with mesh nr nr M| 221 2iH 227
size 270 and <00 mm
aii Trawks ar Danish seines with mesh 95 u5 204 2127 127
size 290 and <100 mm
aiv Trawk ar Danish seines with mesh 103 a5 1015 X |
size =100 and <120 mm
av Trawk ar Danish seines with mesh 103 U6 114 B3
sz =120 mm
aid B.14a) Trawk ar Damigh seines with mesh 124 126 237 217 227
size 200 and <100 mm witha 120
mam square mesh window
aiv B 14a) Traowk ar Damish seines with _rn-e:-;':l 137 137 143 114 a1
size =100 and <1200 mam with a 120
mam square mesh window
A as defimad by podee:
b
; 1 — Sheag gerale
hpecal - F
Gear Fomz | comd- [ — 44 2= :""‘-_b-‘:- L8 +d
4.1 T Kamega I —VId Vil Va
Fotmg B
1 ] ¥
d B.14g Trammel nets 1-I.:r'_'| :rn-e"i.'l size 1110 141} 14401 205 144} 144}
mm. The vesel shall be absers from
the pant no mare than 24 he
[ Liemg-lines 173 173 173 173

M Ouly the dencminacions bn poines 4.0 and £1 am el
W Applicasion of Tide W of Repaaion ) Mo E30M9E whee resmicions exisz
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Table 2.1.6a. Maximum days a vessel may be present in 2007 within an area, by fishing gear.
Source: Council Regulation (EC) No 41/2007.

Ami as definad i podne:

ik
1 — Shggerar
G Frisg o : ™ La I — 0 N by te id

- I et o ') .
41 T Kamegae 3 —Vd Vi Va

v B.14a) | Trawk or Danish seines with mesh 137 137 103 114 a1
size 2120 mam with a1 20 mm square
miesh windeow

ax E.1.§ Trawk: or Danith seines with megh 1449 149 115 126 103
siwe 21 20 mm with 2 140 mm square
meh sindow

ad B.1gh) | Trawk or Danish seines with mesh Ual UnEmited Unl Unl
size 270 and <9 mm -'.-:m-u'mg
with the conditions laid down in
Appendix 2 s Annex 11

ad B.1l.ig) Trawk or Dansh seines 'l-H"'I mesh nr nr 115 127 2ik4 227
size 27U and <% mm track reconds
shall represent bess than 5 % of cod

aii B18 | Trawk or Danish seines with mesh 132 132 138 138 138
size 290 and <100 mm comphing
with the conditions laid down
Appendix 3

am Bl Trawk or Dangh seines with mesh 148 148 148 148
size @1 and <120 mam track reconds
shall represent bess than 5 % of cod

v E.14c) | Trawk or Danish seines with mesh 16 14 164 146l
siwe 2120 mm track reconds shall
represent bes than 5% of cod

aiv B148 | Trawk or Danish seines with mesh nr. nr. 166 nr.
sive 210N and <1 20 mam track reconds
shall represent bess than 5 % of cod
and me than 60 % of plice

av B14 Trawks ar Danigh seines W ith :I'I'jE"'L‘I nr nr. 178 nr.
size 21 20 mm track records shall
represent less than 5 % of cod and
mime than 6l % of plice

ay B.1dh) | Trawk or Danish seines with mesh 115 115 124 103
size 21 20 mm opeating under a
sywtem of mtomatic suspenson of
fhing Beences

b
o
b

ad B14d Trawks or Danish seines with mesh 2840 280 2840
size 27U and <% mm track reconds
represent bess than 5% of cod sole
and phaice

adi B4 | Trawks or Danish seines with mesh UnL Unl. 180 180 180
size @ and <10} mm track records
represent kess than 5% of cod sole
and plaice

af B14d Trawk: or Danith seines with megh UnL IUnbimited 176 176
site @ 10H0 and 41 240 mm track reconds
represent kess than 5% of cod sole
and plaice

v B14d | Trawk or Danish seines with mesh UnL IUnlimited UnlL vy
siwe =1 20 mom trck :r\:-'.::l:\d'i represent
lesis than 5 % of cod. sale and pladce




ICES WGNSSK REPORT 2008

Table 2.1.6a. Maximum days a vessel may be present in 2007 within an area, by fishing gear.
Source: Council Regulation (EC) No 41/2007.

Amas as defmed bn poine

pd -]
1 — Shaggera
fpecd X nren
p— I 2a P—010 i,
| Desenitice () :
Som Kamegar i—vVud Via Va
Fodnz &

d

H

av B14H) Trawk or Darnish sdnes with mesh nr nr 127 138 115

8147 size >1 M} mm with a 140 mm square
- mesh window and operating under a

system of antomatic supemnsion of
whing Beermes

hi Beam tawls with mesh size 280 and | nr. 132 Unl. 131 143 (5
< W} mm il

hi Beam tawls with mesh sise 2900 and | nr 143 Unl. 143 143 (5
o 1M} mem 17

L Beam trawks with mesh gee 2100 nd | nr. 143 Unl_ 143 143
< 120 mmm

b Beam tawls with mesh siee 2 1240 nr. 143 Ul 143 143
mam

b i B.14e) Beam trawls with mesh gie 2100md | nx 155 Unl. 155 155
< 124 mm track records shall repre
sent iz than 5% of cod

i 8.1 @ Beam trawds with mesh sive 2100 md | nr 155 Ul 155 155
120 mum for vessels having use
beam trawls in 20403, 2004, 2045 ar
2iHMi.

hiv B.14e) Beam trawls with mesh size 2 120 nr 155 Unl. 155 155
mim Tk recamds ghall reqmesent legs
than 5% of cod

hiv 8.1 8 | Beam trawls wich mesh sive = 10mm | o 155 Unl. 155 155
fior vesels having wsed beam trawks in
20M}3, 204, 2005 or 20K

hiv B.14e) Beam trawls with mesh gime = 120 nr 155 Unl. 155 155
mm track records shall repmesent les
than 5 % of cod and more than 60°%
of plice

ci Cillets and emanghng nets with 140 140 144 141
mesh siees < 110 mm

cii {allnets and emangling nets widh 140 140 144 141
mesh ses 2110 mm and < 15 mm

(=} ] Gllnets and emangling nets widh 14 131 14 14l
mesh sizes = 150 mmand < 220 mm

civ Gallnets and emangling nets with 140 141 144 141
mesh sies @ 220 mm

d Tramimue] nets 140 141} 140 140

(=} ] B4 Gillnets and emangling nets widh 142 14} 162 144 14l 14l
mesh size = 220 mm track reco
shall represent less than 5% of cod
and mare than 5 % of tubot and
lumpsacker
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Table 2.1.6a. Maximum days a vessel may be present in 2007 within an area, by fishing gear.
Source: Council Regulation (EC) No 41/2007.

Corrigendum to Council Regulition (EC) No 41/2007 of 21 December 2006 fixing for 2007 the fishing
opportunities and associated conditions for certsin fish stocks and groups of fsh sweks, applicable in

Community waters and, for Community vessels, in waters where catch limitations are required

{(Official Joumal of the Evropean Union L 15 of 20 Janary 2007)

The Corrigendum published in Ofidal Joumal of the Boopean Union L 67 of 7 March 2007 & hereby annulled and
replaced by the following:

Page 126, Annex IlA, point 13, Table 1, the entries for “Beam trawls should read as follows:

Areas as defined in podnt:

Gar
Paodnt
4.1

Specal
oo ditkon
Podnt &

Dienomi nathon {7

s
Kattepat

1h
1 — Skapersak
T — I, Wahe e 2d
I —Vid Vik Vi

EERE

Beam trawls with mesh size = 80
and = 90 mm

n.r.

1324 Unl. 132 143 (3

Beam trawls with mesh size = 90
and = 100 mm

Tr.

143 (Y Unl. 143 143 (Y

haii

Beam trawls with mesh size = 100
and = 120 mm

TLr.

143 Unl. 143 143

Beam trawls with mesh size
2120 mm

TLr.

143 Unl. 143 143

b

8.1.49

Beam trawls with mesh size = 100
and = 120 mm track reconds shall
mepresent kess than 3% of cod

TLT.

133 Unl 133 133

b

8.1

Beam trawls with mesh size = 100
and = 120 mm for vessels having
used beam trawls i 2003, 2004,
2005 or 2006

133 Unl 133 133

8.1.49

Beam trawls with mesh size = 120
mm track records shall represent
less than 5% of cod

TLT.

133 Unl 133 133

8.1

Beam trawls with mesh size = 120
mm for vessels having used beam
trawls in 2003, 2004, 2005 o
20006

133 Unl 133 133

8.1

Beam trawls with mesh size = 120
mm track mcords shall represent
less than 5% of cod and more than
60% of plaice

TLT.

133 Unl 133 135
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Table 2.1.6b. Maximum days a vessel may be present in 2008 within an area, by fishing gear.
Source: Council Regulation (EC) No 40/2008.

Maximum days a vessel may be present in 2008 within an area by fishing gear

Areas as defined in point:
21b
" (it — Skaggerak
. Specia (i) — EC waters of
Pof;ﬁa-‘: 1 c?i:ﬁ" Denomination (') Kjt.t] .am ‘zone lla, Va, b, i[][: l\.,"][a.ld
Point & & (i) — VIid
(i) ‘ (i} | (i)

ai Trawls or Danish seines with mesh 228 28 (3 228 228
size = 16 and < 32 mm

adi Trawls or Danish seines with mesh n.r. LT, 184 199 184 204
size = 70 and < 90 mm

adii Trawls or Danish seines with mesh 71 86 188 227 227
size = 90 and < 100 mm

adv Trawls or Danish seines with mesh 103 86 86 69
size = 100 and < 120 mm

av Trawls or Danish seines with mesh 103 86 114 70
size =z 120 mm

adii 8.3 {a) Trawls or Danish seines with mesh 126 126 227 227 227
size = 90 and < 100 mm with a
120 mm square mesh window
{Appendix 1)

aiv 8.3(a) Trawls or Danish seines with mesh 137 137 103 114 91
size = 100 and < 120 mm with a
120 mm square mesh window
{Appendix 1)

Areas a5 defined i pamz
1lb
Specid i) — Skaggerak
- |5) — EC waters af 5 5
Gear condi " 2la = . 1l x1d
Peine 4.1 oo Drenamamason (') Katege zn::e_.]]a. ]".-..1 b, Vi Vi
Pomnt § &= — Vid
i LI Gillnets and entanpling nets with lad 1 4 el 1<k 141 1 4
mesh size = 220 mm track records
shall represent less than 5 % of cod
and mone than 5% of nerbot and
hempeaucker
d 3 Trammel mets with mesh size 1440 140 1&5 () 14 140
< 110 mm The vessel shall be absent
from the port no more than 24 h
3 Long-lines 173 173 173 173
"y Oy the denominasions in poimes 41 and £ are used.
) Apphcaion of Tide ¥ of Regulason £0) Mo B50/98 where restricsions exist
% For Member Staes whose quotas ane bess than 5 % of the Communisy share of the TACs of hath plaice and sole, the mumber of doys @

sea shall be 2105,

fr means non relevant
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Table 2.1.6b. Maximum days a vessel may be present in 2008 within an area, by fishing gear.

Areas as defined in pamz

Gear
Pemnt 4.1

Special
conds
San
Peene §

Denaminaion {)

) — Skaggerak
|8) — EC waters of
mme la Wa b,

1lb

=) — VId

=

av

B3g)

Trawh or Dandsh sednes with mesh
dze = 120 mm with 2 120 mm square
mesh window (Appendix 1)

137

137

awv

834

Trawh or Dandsh sednes with mesh
dze = 110 mm with 2 140 mm square
mesh window [(Appendix )

149

14%

115 116 103

B.3b)

Trawl or Dandsh selnes with mesh
dze = T amd < 00 sam coanplying
with the conditbons ldd down in
Appendix 2 to Annex T

Unl.

Undimiied Uind. Uinl

LT

Trawlh or Dandsh selnes with mesh
ame = Tl and < 9 mm track records
ahall represent leas than 5 % of cod

nr

115 127 04 217

B30

Trawl or Dandsh selnes with mesh
dze = 00 and < 100 mm complying
with the conditbons ldd down in
Appendix 3

132

132

LT

Trawlh or Dandsh selnes with mesh
azme = 100 and < 120 mm track
records shall represent les than 5 %
of cod

148

148 148 148

av

LT

Trawl or Dandsh sednes with mesh
ame = 120 mimn track reconds shall
represent less than 5 % of cod

Ledd

160 Ledd 1 i

B3k

Trawlh or Dandsh selnes with mesh
aze = 100 and < 120 mm track
records shall represent less than 5 %
of cod and more than 60% of pladce

ILr. Lt mr

av

B3k

Trawlh or Dandsh selnes with mesh
ame = 120 mim track reconds shall
represent less than 5 % of cod and
maode than 60 % of plice

av

B3

Trawh or Dandsh sednes with mesh
dze = 1M mm operating under a
syatem of automatic suspension of
fishing Beences

115

115 116 103

£3d)

Trawlh or Dandsh selnes with mesh
ame = Tl and < 9 mm track neconds
represent less than 5 % of cod, sole
and plaice

£3d)

Trawh or Dandsh selnes with mesh
alme = W and < 100 mm rack reconds
represent less than 5 % of cod, sole
and plaice

Unl.

Unl

3

Trawl or Dandsh selnes with mesh
azme = 100 and < 120 mm track

recodds represent less than 5% of cod,

sole and pladce

Lind.

e 176

Unlimied

Source: Council Regulation (EC) No 40/2008.
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Table 2.1.6b. Maximum days a vessel may be present in 2008 within an area, by fishing gear.

Source: Council Regulation

(EC) No 51/2008.
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Table 2.2.1. Catches of the most important species in the industrial fisheries in Division
ITIa (000 tonnes). Data are available for 1989-2004 only.

Year Sandeel Sprat  Herring Norway Blue Total
pout whiting
1989 18 4 52 5 9 88
1990 16 2 51 27 10 106
1991 24 14 44 39 10 131
1992 39 4 66 45 19 173
1993 45 2 71 8 32 158
1994 55 58 30 7 12 162
1995 12 42 34 50 10 148
1996 53 10 26 36 15 140
1997 82 12 6 32 4 136
1998 11 11 5 15 7 49
1999* 13 26 11 7 16 73
2000* 17 19 18 10 7 71
2001* 25 28 16 9 5 83
2002 27 14 15 3 6.4 65
2003 12 11 6 5 7.3 41
2004 15 15 6 0.3 4.3 41
Mean 1989-2004 29 17 29 20 11 108

*1999-2001 data provided from Denmark and Sweden. Other years, only data from
Denmark is presented

Table 2.2.2. Bycatches of the most important human consumption species in the Danish
small-meshed fisheries in Division IIIa. Data are available for 1989-2004 only.

Year Whiting Haddock Plaice Saithe Cod
1989 3961 64 135 1 399
1990 5304 297 58 9 131
1991 4506 400 86 13 421
1992 3340 513 111 2 293
1993 1987 415 141 13 153
1994 1900 138 65 0 181
1995 2549 247 20 9 304
1996 1232 302 107 1 234
1997 264 77 16 2 45
1998 354 39 5 1 44
1999 695 89 8 0 53
2000 777 140 30 0 42
2001 970 43 35 0 74
2002 975 12 9 0 60
2003 654 82 16 4 50
2004 1120 25 18 23 44
Mean 1989-2004 1912 180 54 5 158
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Nephrops (Norway lobster) in Division Illa and Subarea IV

Nephrops stocks have previously been identified by WGNEPH on the basis of popula-
tion distribution and characteristics, and established as separate Functional Units. The
Functional Units (FU) are defined by the groupings of ICES statistical rectangles given
in Table 3.1.1 and illustrated in Figure 3.1.1. The statistical rectangles making up each
FU encompass the distribution of mud sediment on which Nephrops live. There are two
FUs in Division Illa. and eight FUs in Division IV. It is important to note that additional
catches of Nephrops are also taken from smaller, isolated pockets of mud distributed
throughout the ICES divisions. In recent years some of these areas have contributed
significant landings despite their small size (eg Devils Hole). Management of Nephrops
currently operates at the Division level.

Functional Units were previously aggregated by WGNEPH into a series of nominal
Management Areas (MA) intended to provide a pragmatic solution for more localised
management. The Working Group agreed that this process had served no useful pur-
pose and should be discontinued.

The presentation of data and assessments for the Division Illa FUs can be found as fol-
lows: Skagerrak (FU3) in Section 3.2.1; Kattegat (FU4) in Section 3.2.2; Divison Illa
overall in Section 3.2.3. The presentation of data and assessments for the Division IV
FUs can be found as follows: Moray Firth (FU9) in Section 3.3.1; Noup (FU10) in Section
3.3.2; Fladen Ground (FU?7) in Section 3.3.3; Norwegian Deeps (FU32) in Section 3.3.4;
Farn Deeps (FU6) in Section 3.3.5; Firth of Forth (FU8) in Section 3.3.6; Botney Gut —
Silver Pit (FU5) in Section 3.3.7; Off Horn Reef (FU33) in Section 3.3.8; Division IV over-
all in Section 3.3.9

Overall landings for Divisions Illa and IV reported to the WG are summarised by Func-
tional Unit in Table 3.1.2

The trends observed in the 2007 North Sea Commission Fisheries Partnership stock
survey for Nephrops are shown in Figure 3.5.1. These are discussed in the Quality of As-
sessment sections.

General comments relating to Nephrops stocks, developments in assessments and the
approaches employed are set out in the following section

General comments relating to all Nephrops stocks

During the early 1990s ICES assessed Nephrops stocks on an annual basis but this
changed to biennial in 1995. With the advent of the area working groups, assessments
were performed in 2005 and 2006 but then reverted to a biennial frequency. The last
ICES advice was given in 2006 and remained unchanged in 2007 when basic data were
simply updated.

Overarching ICES advice in 2006 and 2007 affecting all Nephrops stocks

2006

Fisheries in Division Illa (Skagerrak-Kattegat), in Subarea IV (North Sea) and in Divi-
sion VIId (Eastern Channel) should in 2007 be managed according to the following
rules, which should be applied simultaneously:
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Demersal fisheries

e  with minimal bycatch or discards of cod;

e Implement TACs or other restrictions that will curtail fishing mortality for
those stocks mentioned above for which reduction in fishing pressure is ad-
vised;

e within the precautionary exploitation limits for all other stocks (see text ta-
ble above);

e  Where stocks extent beyond this area, e.g. into Division VI (saithe and an-
glerfish) or are widely migratory (Northern hake), taking into account the
exploitation of the stocks in these areas so that the overall exploitation re-
mains within precautionary limits.

e  With minimum by-catch of spurdog (see Volume 9, section 1.4.6), porbeagle
and thornback ray and skate.

2007

Fisheries in Division Illa (Skagerrak-Kattegat), in Subarea IV (North Sea), and in Divi-
sion VIId (Eastern Channel) should in 2008 be managed according to the following
rules, which should be applied simultaneously:

Demersal fisheries

e  with minimal bycatch or discards of cod;

e implement TACs or other restrictions that will curtail fishing mortality for
those stocks mentioned above for which reduction in fishing pressure is ad-
vised;

e within the precautionary exploitation limits for all other stocks (see text ta-
ble above);

e where stocks extend beyond this area, e.g. into Division VI (saithe and an-
glerfish) or are widely migratory (Northern hake), taking into account the
exploitation of the stocks in these areas so that the overall exploitation re-
mains within precautionary limits;

e with minimum bycatch of spurdog, porbeagle, and thornback ray and skate.

Ecosystem aspects

Although specific quantitative data are not available for all stocks, qualitative observa-
tions suggests that there have been general increases in Nephrops abundance observed
throughout Divisions IIla and IV in recent years. The widespread nature of these ob-
servations suggest they may be related to environmental influences, perhaps having a
positive effect on recruitment.

Individual stocks inhabit distinct areas of suitable muddy sediment. No information is
available on the extent to which larval mixing occurs between Nephrops stocks.

Cod have been identified as a predator of Nephrops in some areas, and the generally low
level of the cod stock is likely to have resulted in reduced predation.
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Assessment approaches

Assessment and provision of catch predictions has not proved straightforward for
Nephrops owing to its biology. Particular difficulties arise from the fact that Nephrops
cannot be aged and because the species a burrowing crustacean exhibiting a variable
emergence pattern. Furthermore, the biology and behaviour of the sexes differs mark-
edly leading to different exploitation rates. Previously WGNEPH has conducted a vari-
ety of analyses on Nephrops data, including the review of basic fishery indicators, the
use of LCA and XSA, and examination of trends in underwater TV surveys. Other as-
sessment approaches have also been considered by WKNEPH (Workshop on Nephrops
stocks), including length based SURBA and VPA methods, and CSA.

Length cohort analysis was used to provide a general indication of the state of the stock
but the method does not allow the production of time series of stock trends and does
not indicate problems with recruitment. Typically, Y/R curves were constructed during
the analysis but the tendency of LCA to overestimate current mortality rate led to mis-
leading interpretations of the current state of exploitation. Use of LCA in this working
group is presently limited to providing guidance on potential target mortalities such as
F0.1 and Fmax.

In an effort to circumvent the problem of ageing these animals, pseudo-ages from slic-
ing length frequency distributions (on the basis of growth parameters) were used in
age-based based cohort analysis such as XSA. Concerns raised at WGNEPH, and
WGNSDS and WGNSSK in 2005 about the implications of the use of the knife edge slic-
ing technique for catch at age analysis of pseudo ages led to these types of assessments
not being performed in 2005. The main problem is that increase in variability in length
at age for older individuals may lead to a number of “real” ages being included within
a sliced age, leading to an overestimation of F. There was broad acceptance by the
WGNSSK Review Group in 2005 that XSA was not advised at the present time.

Owing to the variable emergence of Nephrops, trawl catch rates are difficult to interpret
so that traditional fishery independent surveys have not been widely employed for
Nephrops. Instead underwater television (UTV) surveys have been developed to survey
Nephrops burrows and have been employed on a number of the Functional Units (up to
15 years in the case of the Fladen Ground FU7). Data from these surveys have been
used for a number of years to give an indication of relative trends in Nephrops popula-
tions and the 2006 Review Group agreed that, where available, UTV provided the best
indication of stock condition. In 2007 a meeting of WKNEPHTV took place and pro-
vided a comprehensive overview of the state of play on the underwater television tech-
nique. This identified areas for development and for the establishment of protocols and
standardisation. A second meeting to specifically examine burrow counting took place
in earlier in 2008.

The Working Group agreed that its approach in 2008 should be essentially the same as
in 2006. Numerical assessments were not performed and judgements about the states of
the populations of Nephrops in the various FUs in both Division Illa and Division IV
relied on three main approaches:

e For all FUs there was consideration of basic fishery data such as catch, land-
ings and effort

e For most FUs, attention was paid to length composition data and length dis-
tributions were included as well as the mean size information used in pre-
vious years. The additional information afforded by looking at the tails of
length distributions and in comparison to MLS was beneficial.
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e For FUs where a reasonable time-series of UTV data is available, this was
used as the principle indicator of stock condition.

Providing catch advice

A number of factors presently make the provision of catch advice difficult for Nephrops
stocks. First of all it has not so far proved possible to define biological reference points
for Nephrops under the ICES precautionary approach framework. Furthermore, Neph-
rops are not covered by management plans containing targets (relating to biomass or
fishing mortality). The absence of clear objectives for these stocks further compounds
the difficulties of assessment outlined above and the technical aspects of providing a
forecast.

In earlier years, advice was based on average historic landings. However, difficulties
have in the past been experienced in the use of this type of advice for Nephrops, particu-
larly where the spatial extent of the fishery has expanded. This has led to under report-
ing in some of these fisheries. Reliance on landings to provide a reliable harvest rate for
these stocks is likely to be problematic. Indeed the application of an unrealistically low
TAC could imply that effort would have to be cut at a time when there are clear indica-
tions that the stocks are healthy and have increased in size. Where no other forms of
data exist, however, it is difficult to see how some reference to observed landings can
be avoided.

The increasing availability of UTV survey information has led to the development of
approaches attempting to make use of the material in an absolute way rather than just
as an index. For this to be possible, abundance information requires to be converted to
biomass through the use of length composition data and to provide advice on suitable
levels of landings for management purposes, an exploitation or harvest rate needs to be
applied.

Early suggestions for harvest rates were based around rather arbitrary percentage re-
movals of the observed population. In 2005 the possibilities of using harvest rates based
on fairly conservative fishing mortality rate reference points from Y/R analysis was dis-
cussed at WGNSDS and WGNSSK. These groups considered it premature to adopt
such approaches. The 2005 WGNSSK Review Group made frequent reference to the
importance of choice of appropriate harvest rate options for giving advice. At its au-
tumn meeting ACFM provided tables of catch options based on various harvest rates
applied to UTV derived estimates of population basing their acceptable options (consis-
tent with no increase in effort) on the option which was close to current landings. Given
the many references to the unreliability of landings data, this approach was rather in-
consistent.

While the Y/R analysis based on LCA may not give reliable estimates of current exploi-
tation the general shape of the yield curve (essentially arising from the biological char-
acteristics of the species) is potentially useful for defining targets that might be used in
advice and management. At its 2005 autumn meeting, STECF concluded that the use of
a harvest rate based on Foiderived from yield per recruit offers a sustainable approach
providing that effort is controlled and providing that stocks are managed at the Func-
tional Unit level (STECF, 2005). Icelandic stocks of Nephrops have, for some time been
managed in line with an Foi target mortality (ICES, 1992) and a number of other sessile
shellfish species are dealt with in the same way (Cryer, 1998; Morrison and Cryer,
1999). The finally agreed TACs for ICES Divisions IV and VI in 2006 contained UTV
derived catch options based on Fo..
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The Study Group WKNEPH 2006 concluded that notwithstanding the need for further
developmental work, the approach offered a useful way forward (ICES WKNEPH
2006) and both WGNSSK and WGNSSD adopted the approach in their 2006 catch ad-
vice for Nephrops in IV and VI respectively. In developing its advice, ACFM again took
the view that landings should inform the harvest rate and subsequently STECF was
asked to examine whether this was reliable. STECF reiterated its 2005 advice.

The methodology for providing catch advice using a target harvest rate approach is
developing and its suitability under various population circumstances is being investi-
gated. WKNEPHTV 2007 examined some of the issues affecting the process including:
the potential for different exploitation rates on the two sexes; differences in burrow
emergence patterns in relation to reproductive behaviour resulting in lower exploita-
tion of the female component of some stocks; the effect of assumptions about the size
range of counted burrow compared to the size ranges in catches used to generate an
‘abundance to weight’ conversion. Aspects of the WKNEPHTYV report were considered
by ICES’ reviewers. Their main conclusions were: i) at a harvest rate of 20%, actual fish-
ing mortality might be less precautionary than assumed (between Foi and Fmax rather
than at Fo.) if biomass was biased upwards; ii) that the approach does not use all avail-
able information and that other indicators based on length compositions should be
used; iii) that uncertainties in the process may be accumulated; iv) that an indicator ap-
proach could complement the method by adapting a TAC in the light of indicator
trends; v) that ongoing developments will reduce uncertainties in the process

WGNSSK notes that the first conclusion is most likely to be relevant if Foi is always as
high as 20%, sometimes lower values are estimated. It is also the case that the WG al-
ready uses a number of indicators and time trends in making its judgements about
stocks and adjusts the approach to TAC advice in the light of this. More caution (and
harvest rates lower than Foa or 20%) is already advised where information is limited —
for example 10% at the Fladen Ground. Suggestions for developments of more adaptive
approaches are welcome but WGNSSK considers that the benchmark meetings in 2009
are the appropriate place to investigate these. WGNSSK agrees that current develop-
ments should reduce uncertainties in the estimates — for the present, however, it is by
no means clear that the balance of uncertainties is giving rise to overestimated stock
biomass as the reviewers appear to imply.

Further work incorporating variable recruitment in a simulated age based approach
was presented at the ICES ASC (Dobby et al 2007). Results indicate that if there are se-
rious errors in the assumptions made about the youngest age of Nephrops comprising
the burrow count compared with the age in catches, then biomass estimates will be in
error and there is the potential for harvest rates to produce higher mortality than ex-
pected. Simulations also suggest however, that a harvest rate of 20% by number ap-
plied to counts of burrows assumed to comprise 2+ individuals (the most likely
situation based on present knowledge) is sustainable even if the catch age composition
is not the same as that in the population.

Given the variable types and quality of information available for different FUs, the
Working Group agreed that several different approaches for providing advice on future
catches should be used:

e Status quo advice essentially reiterating the ACFM advice of the previous
year

® An average of recent landings, for FUs where landings data arre the only
source of information. Progress to a more satisfactory method should be en-
couraged.
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e Catches based on harvest rates applied to TV abundance estimates (where
available), using Fo1 as a sustainable option or lower value where other
stock indicators or lack of knowledge about population dynamics suggest a
more cautious approach is required.

For the stocks where the third approach was employed, LCA was carried out to derive
F reference points using a 3 year average length composition and a combined sex Y/R
programme adapted from ‘LBA’ (a FORTRAN coded programme used by WGNEPH in
the early 1990s). The Y/R analysis was not used to infer state of stock. The instantane-
ous mortality rate reference points were converted to simple removal rates and applied
to UTV abundance estimates (average of last 3 years) to derive removal numbers. The
equivalent weight of the landed component was then derived using a 3 year averaged
length composition from the fishery. Y/R plots for the FUs concerned, and tables sum-
marising the derivation of future catch are included.

Biological parameter values relevant to the Y/R calculations were included in the report
and assumed discard survival rates were applied to sampled catch numbers in the
length compositions to generate removals. In some populations a survival rate of 0.25 is
used (FUs 7,8,9,10) based on work by Breen in others (FU6) survival is assumed to be
zero owing to the extensive practice of sorting the catch back in port.

Medium-term projections were again not conducted. WGNEPH has previously ex-
pressed concerns over the appropriateness of such approaches for Nephrops, where
stock recruit relationships are poorly understood, and WGNSDS had further concerns
over the required age structured assessment.

General recommendations on the management of Nephrops

WGNEPH and subsequent assessment WG dealing with Nephrops have recommended
that this species is more appropriately managed at the Functional Unit level. The distri-
bution of the species in discrete populations of varying sizes often with different bio-
logical characteristics and population dynamics implied that a global approach carries a
risk that inappropriate exploitation rates will occur in some areas. Two particular prob-
lems can arise a) inappropriately high effort diverts to a Functional Unit giving rise to
higher fishing mortality than the catch advice implies — a stock sustainability issue b)
rapid uptake of catch from a number of Functional Units in a global TAC area leads to
closure of the overall fishery before legitimate catches can be taken in the remaining
Functional Units — a local fishery issue. The WG draws attention to an example of this
in the Farn Deeps where effort in 2006 was very high and may be responsible for the
apparent drop in the stock.

NEPHROPS IN Division llla

3.2.1 Nephrops in Division llla
Official landings supplied to ICES for Division Illa are shown in Table 3.2.1.3.

Division Illa includes FU 3 and 4, which are assessed together. This year’s assessment is
an update of last year’s indicator assessment. Total Nephrops landings by FU and coun-
try is shown in Table 3.2.1.2 and Table 3.2.1.3.
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3.2.1.1 General

3.2.1.1.1 Ecosystem aspects

Nephrops lives in burrows in suitable muddy sediments and is characterised by being
omnivorous and emerge out of the burrows to feed. It can, however, also sustain itself
as a suspension feeder (in the burrows) (Loo et al., 1993). This ability may contribute to
maintaining a high production of this species in Illa, due to increased organic produc-
tion.

Severe depletion in oxygen content in the water can force the animals out of their bur-
rows, thus temporarily increasing the trawl catchability of this species during such en-
vironmental changes (Bagge et al. 1979). A specially severe case was observed in the
end of the 1980s in the southern part of Illa in late summer, where initially unusually
high catch rates of Nephrops were observed. Eventually the increasing amount of dead
specimens in the catches lead to the conclusion of severe oxygen deficiency in espe-
cially the southern part of Illa (Kattegat) in late 1988 (Bagge et al., 1990).

No information is available on the extent to which larval mixing occurs between Neph-
rops stocks, but the similarity in stock indicator trends between FU 3 and 4 for both
Denmark and Sweden indicates that recruitment has been similar in both areas. These
observations suggest they may be related to environmental influences.

3.2.1.1.2 Functional units and their fisheries.

Denmark

The restrictions in the fisheries for especially cod seem to have resulted in some signifi-
cant changes in the Danish fisheries for Nephrops. Traditionally, Nephrops have mainly
been caught in trawls using 70-89 mm mesh sizes. In the last five years an increasing
proportion of total landings of Nephrops have been caught by vessels using gears with
mesh sizes >89 mm (which previously have been used in the fishery for cod, plaice and
other demersal fish species). In Skagerrak and Kattegat it is since 2005 not allowed to
use mesh sizes between 70-89 mm unless the codend and the extension piece is con-
structed of square meshed netting with a sorting grid (Council Regulation
27/2005).According to Council Regulation 51/2006 there is unlimited days when using
this species selective trawl.

Those changes in fishing patterns may be seen in the light of the declines in most im-
portant demersal fish stocks in the North Sea, Skagerrak and Kattegat. Economically,
Nephrops is one of the most important human consumption species in the Danish fish-
ery in Illa.

A new national management system was introduced in Denmark from the 1st of Janu-
ary 2007, see Sect. 14. In this new, rather complex, fishing rights system (FKA, ‘vessel
quota share’) each fisher is allocated an annual share of the national quota, which he
can dispose of in a much more flexible way than previously. He may now trade his
share, exchange it or pool it with other fishers share within the frames of the other
regulations, e.g. total effort (fishing days) and national quotas and/or closed seasons.

The sharp increase in LPUE observed for the Danish vessels both in Illa and in the
North Sea, mainly in the Norwegian Deep, may to some extent be explained as a conse-
quence of the regulation system.

e One would expect that the shares targeting Nephrops gradually will be con-
centrated among the more skilled Nephrops fishers.
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e The fishers targeting Nephrops will optimise (minimise) their use of effort in
catching their share of the FKA.

One consequence of this new system is a more efficient use of the effort by the skilled
fishers, which again renders the use of logbook recorded effort data even more prob-
lematic when using the data for tuning assessment models or for instance LPUEs di-
rectly as indicators of stock fluctuations for Nephrops stocks,

Sweden

The specialised Swedish Nephrops trawler (catching >3t/yr) shows a decrease in number
during 2000 to 2004 (123 to 83 trawler) and an increase the last three years. The increase
is mainly due to an increase of trawlers catching >10 t/yr (from 18 in 2004 to 52 in 2007)
(see Figure 3.2.1.6). In 2007, mean length was 14 m (ranging from 8 to 26 m) and GRT of
43 (3 to 161)

Since 2004, new technical regulations were introduced for Swedish national waters in
both FU 3 and FU 4. As Sweden has bilateral agreements with Denmark and Norway to
fish inside the 12 NM limit, the regulations cover only waters exclusively fished by
Swedish vessels (inside 3 NM in Kattegat and 4 NM in Skagerrak). The new regulations
imply that it is mandatory to use a 35 mm species selective grid and 8 meter of 70 mm
full square mesh codend and extension piece when trawling for Nephrops on Swedish
national waters. The Swedish Nephrops landings from MA Illa by gear 1989-2007 is
shown in Figure 3.2.1.7. Twin trawls were introduced in 1990 and the grid and square
mesh trawls were legislated in Sweden during 2004 and show an increasing use since

then. Approximately 75% of the Nephrops trawlers operating in IIla used the grid at
some time of the year during 2006 and 2007

A new coding of fishing gears in the Swedish log books has taken place since 2007
where the twin trawl code is phased out and the number of trawls of the new trawl
codes should be registered. This mean that twin trawls in 2007 likely is included in
other trawl categories that earlier was considered as single trawls. During 2007, 42% of
the Nephrops trawl landings in Illa was caught with this new trawl. In the Skagerrak
52% was caught with the grid trawl. In the first quarter of 2008 a new effort regulation
was introduced in the Kattegat, meaning that a “day at sea” with out the grid equipped
trawl was counted as 2.5 This has further increased the incentives to use the sorting
grid to the point were 80% of all Kattegat Nephrops landings in the first quarter of 2008
were caught with sorting grids (compared to around 20% previous years).

The landings from the Swedish creel fishery show an increasing trend in recent years
and comprise 26-28% of the Swedish Skagerrak landings in recent four years. The
trends in effort and LPUE (g/creel) are shown in Figure 3.2.1.8 and show an increasing
trend in effort during the last ten years and an increase in LPUE the most recent years..

Norway

In 2007, 245 boats (average length 13 m) in Skagerrak and the Norwegian Deep landed
Nephrops, however, only 13 vessels had annual landings exceeding 4 t, and only 4 ves-
sels had landings exceeding 10 t.

In Skagerrak Nephrops is fished all year round. Landings (2001-2007) are low in July in
all years. The largest part of the catches is taken with trawl (Nephrops and shrimp trawls
(as bycatch)). In 2001 a creel fishery started developing with landings constituting
about 12% of total annual landings.
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Nephrops recordings in Norwegian log books from Skagerrak are incomplete. In 2004
2006 logbook recorded catches constituted only 1% of the landings, but increased to
22% in 2007. Furthermore, records on the use of Nephrops trawl are lacking in the 2006
and 2007 logbooks. Norwegian trawlers fish in the whole Skagerrak. In 2007 the highest
effort (hrs trawled) was allocated to the statistical location just west of Hirtshals, but it
is impossible to know whether this is representative of the total catches. Catches from
along the Norwegian coast are landed in Norway. Some catches are also landed in
Sweden.

The following regulations apply: Fishing with mesh sizes down to 70 mm is legal, but
requires square meshes in the cod end, and that the bycatch of other species should not
exceed 70% of the total weight. The minimum legal size is 40 mm CL, but landings can
none the less contain up to 10% animals (in weight) below the legal size. In Skagerrak
in 2000-2005, 97% of Nephrops landings were taken by small-meshed trawls (<90 mm).

3.2.1.1.3 ICES Advice
In 2006 ICES concluded that:

“Given the apparent stability of the stocks, current levels of exploitation appear to be
sustainable.”

and advised that:

“Due to uncertainty in the available data ICES is not able to reliably forecast catch.
Therefore ICES recommends that fishing effort for fleets targeting Nephrops should not
be allowed to increase.”

Since most of the trawl fisheries for Nephrops in Division Illa are mixed fisheries, the
effort in these fisheries may affect by-catch levels of other commercial species caught
unless the species and size selectivity properties of the Nephrops trawls is improved
(e.g. grids and square meshes).

3.2.1.1.4 Management for FU 3 and FU 4

The 2006, 2007and 2008 TAC for Nephrops in ICES area Illa was set to 5170 tonnes. The
minimum landings size for Nephrops in area Illa is 40 mm carapace length.

Days at sea limits restrict Nephrops trawlers to 19 days per month when using 90 mm
mesh with no square mesh panel, and 22 days with a square mesh panel. New gear
regulations imply that it is mandatory to use a 35 mm species selective grid and 8 m of
70 mm full square mesh codend and extension piece when trawling for Nephrops in
Swedish national waters. As Sweden has bilateral agreements with Denmark and Nor-
way to fish inside the 12 nm limit, the regulations cover only waters exclusively fished
by Swedish vessels (inside 3 nm in Kattegat and 4 nm in Skagerrak). Since 2006, days at
sea is unlimited for this species selective trawl (Council Regulation 51/2006). The
changes in the national Danish regulation system from 2007 are described in Sect. 3.1.2.
1.1.2 and Sect.14

3.2.1.2 The Skagerrak (FU3)
3.2.1.2.1 Data available

Landings

Denmark, Sweden and Norway exploit this FU. Denmark and Sweden dominate this
fishery, with 60 % and 35 % by weight of the landings in 2007. Landings by the Swedish
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creel fishery represent 13-18 % of the total Swedish Nephrops landings from the Skager-
rak in the period 1991 to 2002 and has increased to 26% in 2006 and 2007 (Table 3.2.1.4)

In the early 1980s, total Nephrops landings from the Skagerrak increased from around
1000 t to just over 2670 t. Since then they have been fluctuating around a mean of 2500 t
(Figure 3.2.1.1)).

Length compositions

For the Skagerrak, size distributions of both the landings and discards are available
from both Denmark and Sweden for 1991-2007. Of these, the Swedish data series can
be considered as being the most complete, since sampling took place regularly
throughout the time period and usually covered the whole year. In earlier years the
Swedish discard samples were obtained by agreement with selected fishermen, and this
might tempt fishermen to bias the samples. However, the reliability of the catch sam-
plings is cross-checked by special discard sampling projects in both the Skagerrak and
the Kattegat. In recent years the Swedish Nephrops sampling is carried out by onboard
observers in both Skagerrak and Kattegat. Geographically, the samples from the Swed-
ish fishery mainly cover the north-eastern part of the Skagerrak.

In 1991, a biological sampling programme of the Danish Nephrops fishery was started
on board the fishing vessels, in order to also cover the discards in this fishery. Due to its
high cost and the lack of manpower, Danish sampling intensity in the early years was
in general not satisfactory, and seasonal variations were not often adequately covered.
Due to increasing lack of resources the Danish at sea sampling in Skagerrak was at un-
satisfactory low level in 2007, and for this year the length composition data for Skager-
rak are based on Swedish samples only. The Norwegian Nephrops fishery is small and
has not been sampled. Trends in mean size in catch and landings are shown in Figure
3.2.1.1) and Table 3.2.1.5. Mean sizes in landings, in both sexes are fluctuating without
trend while there is a slightly decreasing trend for discards.

Maturity and natural mortality

Data on size at maturity for males and females were presented at the ICES Workshop
on Nephrops Stocks in January 2006 (ICES WKNEPH, 2006) but since no estimates of
SSB has been made, these data were not used in this years analysis of these stocks.

Catch, effort and research vessel data

Effort data for the Swedish fleet are available from logbooks for 1978-2007 (Figure
3.2.1.1) with the last 18 years being separated into single and twin trawl (Table 3.2.1.6).
From 2007 the new codes for gear categories make it difficult to distinguish between
single and twin trawls (Sect. 3.2.1.1.2). The Nephrops single trawlers can be distin-
guished in the logbook records to target Nephrops during the whole period while the
twin trawlers have shifted to target both fish and Nephrops in recent years. This shift has
resulted in a decreasing trend in LPUE from 1998 to 2005 (see Figure 3.2.1.1)). In the
most recent years LPUEs have increased for both gear types. The long term trend in
LPUEs (an increase from 1992 to 1998, a decrease from 1999 to 2001 and a subsequent
increase in the last 6 years) is similar in the Swedish and Danish fisheries. Total Swed-
ish trawling effort shows a decreasing trend since 1992...

Figure 3.2.1.2. show the landings, effort and LPUEs by quarter and sex from Swedish
single trawlers. Males are dominating the landings for all years, but females show a
higher contribution to LPUE since 2000 compared to earlier years. The effort is usually
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highest in 2nd and 3t quarter. After a decline in LPUE for males in 2000 and 2001 an
increasing trend is seen.

Danish effort figures for the Skagerrak (Table 3.2.1.7 and Figure 3.2.1.1)) were estimated
from logbook data. For the whole period, it is assumed that effort is exerted mainly by
vessels using twin trawls. The overall trend in effort for the Danish fleet is similar to
that in the Swedish fishery. After having been at a relatively low level in 1994-97, effort
did increase again in the next five years followed by a decrease in recent five years.
Also the trend in LPUE is similar to that in the Swedish single trawl fishery, however
with a much more marked increase in the Danish LPUE for 2007. This sharp increase
may be partly a consequence of the new national (Danish) management system intro-
duced in 2007 (see Sect. 3.2.1.1.2, Figure 3.2.1.4).

It has not been possible to incorporate ‘technological creeping’ in a further evaluation
of the Danish effort data. However, use of twin trawls has been widespread for many
years. The Danish logbook data have been analysed in various ways to elucidate the
effect of some factors likely to influence the effort/LPUE (Figure 3.2.1.5):

e Incorporation of kW (HP) in the effort measure
e Vessel size (GLM to standardise LPUE regarding vessel size)
e Degree of targeting Nephrops (measured as value of Nephrops in landing).
Note, that the trends in the resulting LPUE (relative indices) are very similar. However,

this may merely reflect that vessels catching Nephrops in this area are very similar with
respect to e.g. size and HP.

Norwegian logbook records of Nephrops trawl are lacking for the last four years. Addi-
tionally, LPUE data for all trawl gears have covered 9% on the average of the Norwe-
gian landings in the last 7 years. Norwegian data are therefore not included in the
analysis.

3.2.1.3 The Kattegat (FU4)
3.2.1.3.1 Data available

Catch

Both Denmark and Sweden have Nephrops directed fisheries in the Kattegat. In 2007,
Denmark accounted for about 71 % of total landings, while Sweden took remaining
29 % (Table 3.2.1.8). Minor landings are taken by Germany.

After the low that was observed in 1994, total Nephrops landings from the Kattegat in-
creased again until 1998. Since then, they have fluctuated around 1500 t . Swedish land-
ings increased in 2007 (Figure 3.2.1.6).
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Length compositions

For the Kattegat, size distributions of both the landings and discards are available from
Sweden for 1990-1992 and 2004-2007, and from Denmark for 1992-2007. The at-sea-
sampling intensity has generally increased since 1999 (Section 2), but the Danish sam-
pling decreased in 2007. Information on mean size is given in Table 3.2.1.9. Trends in
mean size are shown in Figure 3.2.1.9 and after some years of small mean sizes 1993 to
1996 all categories are fluctuating without trend the last 11 years.

Maturity and natural mortality

Data on size at maturity for males and females were presented at the ICES Workshop
on Nephrops Stocks in January 2006 (ICES WKNEPH, 2006) but since no estimates of
SSB has been made, these data were not used in this years analysis of this stock.

Catch, effort and research vessel data

Swedish total effort, adjusted to single trawl effort, has been relatively stable over the
period 1978-90. An increase is noted in 1993 and 1994, followed by a decrease to 1996,
and a stabilisation at intermediate levels in the past years (Figure 3.2.1.6 and Table
3.2.10)). Figures for total Danish effort are based on logbook records since 1987. Danish
effort increased during 1995 to 2001, but since then it has been showing a decreasing
trend until 2007 (Figure 3.2.1.9 and Table 3.2.1.11)).

It has not been possible to incorporate ‘technological creep’ in a further evaluation of
the Danish effort data. However, use of twin trawls has been widespread for many
years. The Danish logbook data have been analysed in various ways to elucidate the
effect of some factors likely to influence the effort/LPUE (Figure 3.2.1.10):

e Incorporation of kW (HP) in the effort measure
e Vessel size (GLM to standardise LPUE regarding vessel size)
e Degree of targeting Nephrops (measured as value of Nephrops in landing).
Note, that the trends in the resulting LPUE (relative indices) are very similar. However,

this may merely reflect that vessels catching Nephrops in this area are very similar with
respect to e.g. size and HP.

The Swedish twin trawl LPUE and Danish annual LPUEs show similar trends. The
LPUEs were at their lowest in beginning of 1990s, then increased until 1998. Thereafter
it has decreased until 2002 followed by an increasing trend in last five years. (Table
3.2.1.10; Figure 3.2.1.11).

3.2.1.4 Combined assessment (FU 3&4)
3.2.1.4.1 Data Analysis

Reviews of last year’s assessment
Last review of this assessment (2006) was:

“LPUE may vary according to changes in gear/vessel efficiency. This is not clear
whether it occurs or not. The variation in the relative contribution of single/twin trawls
to the total fishery is not commented. Recent changes in the trawl selectivity may also
have affect LPUE (or at least CPUE).”
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The Swedish trend in LPUE is based on standardised single trawl] effort targeting Neph-
rops. There is no information on creeping efficiency for this fishery. The Danish logbook
based effort data have in this years report been analysed in various ways to elucidate
the effect of some factors likely to influence the effort/LPUE (see section above).

Exploratory assessment
No analytical assessment is presented for this stock.

The assessment of the state of the Nephrops stocks in the Skagerrak and Kattegat area is
based on the patterns in fluctuations of total combined LPUE by Denmark and Sweden
during the period 1990-2007 and the patterns in fluctuations of discards in the fisheries
as estimated from the catch samples for the same period.

In 2006 and 2007 a Danish UWTV survey has been established and a first data set for
2007 is available (Table 3.2.1.12, Figures 3.2.1.12 and 3.2.3.13). However, since the 2007
data only covers a small area in the northern Kattegat. They are not considered suffi-
cient to cover neither FU 4 nor the entire Illa. In 2008 the survey is expected to cover a
larger area and the data may then be in the 2009 assessment. Furthermore, from 2009
Sweden is expected to participate in a joint UWTV survey covering also Skagerrak.

The densities found from the 2007 survey are of similar magnitudes as the ones found
in other Nephrops grounds covered by UWTVs.

Exploratory analyses of catch data

Combined relative effort declined slightly over the period 1990 to 2007 (Figure 3.2.1.14)
while combined relative LPUE has increased over the last five years and is at present at
the highest level (Figure 3.1.1.10). Changes in LPUE may reflect changes in stock size,
catchability but also consequences of changes in management system. High LPUEs at-
tributable to sudden changes in catchability (caused by e.g. poor oxygen conditions) are
generally of short duration. The WG assumes that the fluctuations in LPUE from 1992
to 2006 to a large extent reflect similar fluctuations in stock size. The sharp increase in
LPUE for 2007 seen in the Danish trawl fishery is probably to some extent explained by
the change in new Danish management system as described in Section 3.2.1.1.2 How-
ever, an increase is also seen in the Swedish trawl LPUEs as well as in the Swedish creel
LPUEs.

Since the abundance of Nephrops discards (mainly small specimens below minimum
landing size) may also be regarded as an index of recruitment, they can be used to fur-
ther explain the current developments in the stocks. The large amounts of discards in
the periods 1993-95 and 1999-2000 reflect strong recruitment during these years (Fig-
ure 3.2.1.16). The high levels of recruitment in 1993-95 are believed to have signifi-
cantly contributed to the high LPUE in 1998-99. The high amount of discards observed
in 2007 would then indicate high recruitment in this year.

Conclusions drawn from exploratory analyses

The combined logbook recorded effort has decreased since 2002 and is currently at a
low level while LPUE shows an increasing trend in recent years (Figures 3.2.1.14 and
3.2.1.15). Mean sizes are fluctuating without trend. There are no signs of overexploita-
tion in IIa.

Discards are known to be very high and any improvement of the fishing pattern of the
catches would benefit the stock and medium-term yield. (Figure 3.2.1.17).
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3.2.1.4.2 Biological reference points

No biological reference points are used for this stock.

3.2.1.4.3 Quality of the assessment

Perceptions of the stock are based on Swedish and Danish LPUE data. The TAC is not
thought to be restrictive for the fleets exploiting this stock, but no information is avail-
able on technological creep in the fishery. Swedish Nephrops directed single trawl LPUE
and Danish Nephrops directed twin trawl LPUE are weighted and used as combined
LPUE in the trend analysis.

NSCEFP stock survey trends are shown in (Fig 3.5.1 ). These suggest that the Nephrops
stock shows a slight increase since 2002 in FU 3, and a more marked increase in FU 4
since 2003, agreeing with the trends observed in LPUE.

3.2.1.44 Status of the Stock

The assessment for Division Illa does not provide a sufficient basis to formulate catch
options based on various effort levels. Instead, given the apparent stability of the
stocks, the WG concludes that current levels of exploitation appear to be sustainable.

Division llla Nephrops Management Considerations

The observed trends in effort, LPUE and discards are similar for FU 3 and FU 4. Our
present knowledge on the biological characteristics of the Nephrops stocks in these two
areas does not indicate obvious differences, and therefore the two FUs are treated as
one single 'stock’ in the assessment.

The combined logbook recorded effort has decreased since 2002 and is currently at a
low level while LPUE shows an increasing trend in recent years (Figures 3.2.1.14 and
3.2.1.15). Mean sizes are fluctuating without trend. There are no signs of overexploita-
tion in IIla.

Given the apparent stability of the stock, the WG concludes that current levels of ex-
ploitation appear to be sustainable.

The high amount of discards observed in 2007 could indicate high recruitment in this
year.

However, even if the nominal effort has decreased, it is probable that the effective effort
has increased somewhat due to technological creeping. Moreover, the current Danish
management system encourages the efficiency of the fishery concentrating effort to ar-
eas and periods with high catchability. In view of these factors the WG does not rec-
ommend any further increase in effective effort. The increases in TAC for 2006, 2007
and 2008, were not founded on any scientific bases.

Mixed fishery aspects

In view of the catch restrictions for cod and other demersal fish species in the North Sea
and Illa it should also be noted that if Nephrops fishing effort is allowed to increase, this
may have implications for those stocks in mixed fisheries where Nephrops is targeted,
unless species and size selectivity of the gears is improved (see above). Cod and sole
are significant bycatch species in these fisheries in Illa, and even if data on catch includ-
ing discards of the bycatch gradually become available, they have not yet been used in
the management. The WG has for many years recommended the use of species selective
grids in the fisheries targeting Nephrops as legislated for Swedish national waters. The
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current effort regulation (days at sea) in Illa may increase the incentives to use the sort-
ing grid as this gear is not subject to the otherwise restrictive effort limitations in force.

Nephrops in Subarea IV

Subarea IV contains eight FUs 5, 6, 7, 8, 9, 10, 32, and 33. Management is applied at the
scale of ICES Subarea through the use of a TAC and an effort regime.

Management at ICES Subarea Level

The 2007 EC TAC for Nephrops in ICES area IV was 26144 tonnes in EC waters and 1300
tonnes in Norwegian waters). In 2008 the TACs were the same.

The TAC outcome for 2007 in EU waters differs from the 2006 ICES advice. ACFM sug-
gested that harvest rates at 15% were consistent with maintaining effort at the present
level. This judgement was, however, founded on the time series of reported landings
(essentially by adopting the harvest rate which delivered future landings closest to the
present ones). Both the WGNSSK and ACFM 2005 reports draw attention to the likeli-
hood of misreporting in these fisheries and it therefore cannot be concluded that har-
vest rates at this level are a proxy for recent effort. STECF reiterated their 2005 advice
that a harvest rate based on a fishing mortality rate equivalent to Foa from a yield per
recruit curve was likely to be sustainable providing that fishing effort was controlled
and providing Nephrops were managed at the Functional Unit level.

The minimum landings size for Nephrops in area IV is 25 mm carapace length. Den-
mark, Sweden and Norway apply a national MLS of 40 mm.

Days at sea limits apply to Nephrops trawlers when using mesh sizes 70-99 mm and in
2008, under the Conservation Credits scheme the number of days available to Scottish
vessels is the same as for 2007. EU catch composition regulations apply to Nephrops
trawlers.

UK legislation (SI 2001/649, SSI 2000/227) requires at least a 90 mm square mesh panel
in trawls from 80 to 119 mm, where the rear of the panel should be not more than 15m
from the cod-line. The length of the panel must be 3 m if the engine power of the vessel
exceeds 112 kW, otherwise a 2 m panel may be used. Under UK legislation, when fish-
ing for Nephrops, the cod-end, extension and any square mesh panel must be con-
structed of single twine, of a thickness not exceeding 4 mm for mesh sizes 70—99 mm,
while EU legislation restricts twine thickness to a maximum of 8 mm single or 6 mm

double.

Under EU legislation, a maximum of 120 meshes round the cod-end circumference is
permissible for all mesh sizes less than 90 mm. For this mesh size range, an additional
panel must also be inserted at the rear of the headline of the trawl. UK legislation also
prohibits twin or multiple rig trawling with a diamond cod end mesh smaller that
100 mm in the north Sea south of 57°30'N.

The Conservation Credits scheme introduced in Scotland requires smaller meshed ves-
sels targetting Nephrops to use a 110 mm square mesh panel.

Official catch statistics for Division IV are presented in Table 3.4.1.1 and a summary of
landings by Country is shown in Table 3.4.1.2 and by Functional Units (including from
the ‘other rectangles in Sub Area IV not contained within Functional Units) is given in
Table 3.4.1.3.
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3.4.1 Moray Firth FU9
3.4.1.1 General

3.4.1.1.1 Ecosystem aspects

The Moray Firth is located to the north west of Division IV. In common with other
Nephrops fisheries the bounds of the Functional Unit are defined by the limits of muddy
substrate. The major Nephrops fisheries within this management area fall within 30
miles of the UK coast. The Moray Firth (FU9) is a relatively sheltered inshore area that
supports populations of juvenile pelagic fish and relatively high densities of squid at
certain times.

3.4.1.1.2 The Fishery in 2006 and 2007
FU 9 Moray Firth landings are shown in Table 3.4.1.4

The general situation in the Moray Firth is similar to previous years. The area is fished
by a number of the smaller class of Nephrops boat (12-16 m) regularly fishing short trips
from Buckie, Helmsdale, Macduff and Burghead. Most boats still fish out of Burghead,
and are about 15 in number; leaving and returning to port within 24 hours (day boats).
Many of the smaller boats are now only manned by one or two people. Several of the
larger Nephrops trawlers fish the outer Moray Firth grounds on their way to or from the
Fladen grounds (especially when they are fishing the Skate Hole area). Also in times of
bad weather many of the larger Nephrops trawlers which would normally be fishing the
Fladen grounds fish the Moray Firth grounds. In recent years a squid fishery has been
seasonally important in the Moray Firth. Squid appear to the east of the Firth and
gradually move west during the summer, increasing in size as they shift. During the
autumn the movement is reversed. A large fishery took place in 2004 that attracted a
number of Nephrops vessels and in 2005, additional vessels joined in the seasonal fish-
ery, but catches were noticeably down in 2006. In 2007 however the fishery for squid
improved again and a number of boats switched effort until around October, with some
boats fishing squid until December.

3.4.1.1.3 ICES Advice in 2006
In 2006 ICES concluded that

“the available fishery information is inadequate to use analytical methods to evaluate
spawning stock or fishing mortality relative to precautionary reference points. Results
from TV surveys suggest that all stocks in this Management Area are exploited at sus-
tainable levels.

a) Moray Firth: The TV survey estimate of abundance for Nephrops in the Moray Firth
suggests that the population increased by around 40% in 2002, probably due to good
recruitment in that year. Based on the surveys the stock has been relatively stable since
2002, while length compositions in the catch have been relatively stable for 10 years”.

and advised that

“The effort in this fishery should not be allowed to increase relative to the past three
years. In addition to the ceiling on effort ICES advises that the harvest ratio in this stock
should be no more than 15%, until such time that more reliable catch information be-
comes available. This corresponds to landings of less than 2400 tonnes for the Moray
Firth stock.”.

ACFM also provided a table of harvest rate options.
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3.4.1.1.4 Management

TAC and effort management affecting this Functional Unit takes place at the ICES Divi-
sion level as described at the beginning of Section 1.2.

In addition to the EU management measures, a number of UK measures apply. In addi-
tion to the ones outlined at the beginning of Section 1.2, part of the Moray Firth is des-
ignated as a Special Area of Conservation for the protection of a population of bottle-
nosed dolphins which are periodically resident in the area.

3.4.1.2 Assessment
3.4.1.2.1 Data available

Catch

Landings from this Functional Unit are predominantly reported from Scotland, with
very small contributions from England in the mid 1990s and are presented in Table
3.4.1.4, together with a breakdown by gear type. The long term landings trends are
shown in Figure 3.4.1.1. Discarding of undersize and unwanted Nephrops occurs in this
fishery, and quarterly discard sampling has been conducted on the Scottish Nephrops
trawler fleet since 1990.

Discarding rates averaged over the period 2005 to 2007 for this stock were about 10%
by number, or 5% by weight. This represents a reduction in discarding rate compared
to the average for the period 2003 to 2005 presented in 2006. It is likely that some Neph-
rops survive the discarding process; an estimate of 25% survival was adopted by
WGNEPH in order to calculate removals (landings + dead discards) from the popula-
tion.

Length compositions

Length compositions of landings and discards are obtained during monthly market
sampling and quarterly on-board observer sampling respectively. Levels of sampling
are considered good for providing representative length structure of removals in the
Moray Firth. Although assessments based on detailed catch analysis are not presently
possible, examination of length compositions can provide a preliminary indication of
exploitation effects.

Figure 3.4.1.2 shows a series of annual length compositions raised to fleet landings for
the period 1996 to 2007. Catch (removals) and landings length compositions are shown
for each sex with the mean catch and landings lengths shown in relation to MLS and
35mm. In both sexes there has been a tendency for the mean sizes to increase over time,
although this seems to have levelled out over the past three years. Examination of the
tails of the distributions above 35mm shows no evidence of reductions in relative
numbers of larger animals.

The observation of relatively stable length compositions is further confirmed in the se-
ries of mean sizes of larger Nephrops (>35 mm) shown in Figure 3.4.1.1 and Table 3.4.1.5.
This parameter might be expected to reduce in size if overexploitation were taking
place but has in fact shown a slight increase since 1996, which has now levelled off.

Figure 3.4.1.3 shows the average length composition for 2005-2007 divided into landed
and discard components
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Natural mortality, maturity at age and other biological parameters

Biological parameter values are included in the Stock Annex. Relevant parameters ap-
plied in a simple length based combined yield per recruit to inform the catch forecast
process were as follows:

Natural mortality was assumed to be 0.3 for males of all ages and in all years. Natural
mortality was assumed to be 0.3 for immature females, and 0.2 for mature females.

Growth parameters:

Males; L~ =62mm, k=0.165

Immature Females; L~ =62 mm, k =0.165

Mature Females; L~ =56 mm, k = 0.06, Size at maturity = 25 mm
Weight length parameters:

Males a =0.00028, b =3.24

Females a= 0.00074, b =2.91

Catch, effort and research vessel data

Data collation procedures for the Commercial CPUE and research-vessel survey data
series are described in the Stock Annex (Sections B.3 and B.4).

LPUE data were available for Scottish Nephrops trawls. Table 3.4.1.6 shows the data for
single trawls, multiple trawls and combined. Examination of the long term commercial
LPUE data (Figure 3.4.1.4) suggests that the stock increased in the mid- 1980s, declined
to a stable level over the next 12 years or so and has recently increased to its highest
level in 2007. It is thought that gear efficiency changes have occurred over time, particu-
larly in relation to multiple trawl gears but this has not been quantified. Concerns over
the quality of landings and effort information mean that care is required in placing un-
due reliance on these trends.

Males generally make the largest contribution to the landings and the LPUEs (Figure
3.4.1.4), although the sex ratio does vary, and females were more important in landings
in the early 1990s, exceeding males in 1994. Effort is generally highest in the 3 quarter
of the year in this fishery, but the pattern varies between years, and the seasonal pat-
tern does not appear as strong in recent years. LPUE of both sexes remained relatively
constant up to 2002, but has shown an increase since then which is particularly marked
in males, and becoming more apparent in females in the most recent years. LPUE is
generally higher for males in the 15t and 4t quarters, and for females in the 3 quarter —
the period when they are not incubating eggs.

CPUE data for each sex, above and below 35 mm CL, are shown in Figure 3.4.1.5. This
size was chosen for all the Scottish stocks examined as the general size limit for dis-
carded animals. The data show a slight peak in CPUE for smaller individuals (both
sexes) in 1995, with a slight decline after this and relatively stable values from 2001 on-
wards. There is a peak in catches of small males in 2006 quarter 4 but taken annually
the pattern is relatively stable. The CPUE for larger males shows relatively stable levels
during the late 1990s, and slightly higher levels in the most recent years, particularly
from 2003 onwards. CPUE for large females declined in 2005 but have risen again over
the past two years, and showed a significant large value in 2007 quarter 3. Taken with
mean size information above, the latter observation supports the view that exploitation
has not had adverse effects on this stock.
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TV surveys are available for FU 9 since 1993 (missing survey in 1995). Underwater tele-
vision surveys of Nephrops burrow number and distribution, reduce the problems asso-
ciated with traditional trawl surveys that arise from variability in burrow emergence of
Nephrops.

The numbers of valid stations used in the final analysis in each year are shown in Table
3.4.1.8. On average, about 36 stations have been considered valid each year, and are
raised to a stock area of 2195 km?2. General analysis methods for underwater TV survey
data are similar for each of the Scottish surveys, and are described in Annex 2 of the
Nephrops section.

3.4.1.2.2 Data analyses

Reviews of last year’s assessment

The last assessment for Nephrops was conducted in 2006 and was based principally on
the underwater television survey series, supported by presentation of basic fishery pa-
rameters and mean size information in catches and landings. The WG and ACFM con-
sidered the TV data as the best indicator of stock status. According to the survey,
abundance increased in 2002 and remained relatively high until 2005. The review group
commented on the better reliability of UK landings data since the introduction of regu-
lations for buyers and sellers, but warned this may require treating the effort data as
two separate time series.

Exploratory analyses of catch data

In view of WG and ACFM concerns expressed previously on the appropriateness of the
commercial CPUE tuning fleet, the landings and effort data, the implications of the slic-
ing procedure and the validity of a dynamic pool model for Nephrops, no attempts were
made to perform XSA or other catch analyses.

Exploratory analyses of survey data

Table 3.4.1.7 shows the basic analysis for the three most recent TV surveys conducted in
FU 9 including the 2007 results. The table includes estimates of abundance and variabil-
ity in each of the strata adopted in the stratified random approach. The ground is pre-
dominantly of coarser muddy sand and most of the variance in the survey is associated
with a patchy area of this sediment to the west of the ground.

Figure 3.4.1.6 shows the distribution of stations in TV surveys, with the size of the sym-
bol reflecting the Nephrops burrow density. Abundance has generally been higher to-
wards the west of the ground but in recent years higher densities have been recorded
throughout, and are quite evenly distributed at the east and west ends in 2006 and
2007. Table 3.4.1.8 and Figure 3.4.1.7 show the time series estimated abundance for the
TV surveys, with 95% confidence intervals on annual estimates. With the exception of
2003, the confidence intervals have been fairly stable in this survey.

Final assessment

The underwater TV survey is again presented as the best available information on the
Moray Firth Nephrops stock. This survey provides a fishery independent estimate of
Nephrops abundance. At present it is not possible to extract any length or age structure
information from the survey and it therefore only provides information on abundance
over the area of the survey.
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3.4.1.2.3 Historic Stock trends

The TV survey estimate of abundance for Nephrops in the Moray Firth suggests that the
population has fluctuated between two levels of abundance over the time period of the
survey — one of roughly 400 million animals and one of 700 million. In the most recent
years there was a drop in abundance in 2006 to previous lower levels around the 400
million mark, followed by an increase in 2007 of approximately 100 million animals. It
is worth nothing that in 2006 the UWTV survey was conducted in December in this
area rather than June, when the other surveys in the series took place, and this may
have had an effect on the 2006 abundance estimate.

3.4.1.2.4 Recruitment estimates

Recruitment estimates were not available for this stock.

3.4.1.2.5 Short-term forecasts

A catch prediction for 2009 was made for the Moray Firth Functional Unit using the
approach outlined in the introductory section on Nephrops. In order to provide guid-
ance on a sustainable harvest rate to use, combined sex Y/R calculations were made
using an adapted version of LBA (developed by WGNEPH in the 1990s to perform
Jones’ length cohort analysis and Y/R prediction).

The text table below shows the Foi and Fmax obtained from the curve. The calculation
has only been used to provide guidance on a sustainable harvest rate and no attempt is
made to derive current F from these calculations owing to the tendency for length co-
hort analysis to overestimate current fishing mortality through variability in length at
age in Nephrops leading to overlap of ages. The text table below shows the Fo1 and Fmax
obtained.

Functional Unit Foa Frmax
Moray Firth 0.24 0.71

The estimates of Foi1 and Fmax were included in the calculations of predicted landings
using the approach outlined shown in Figure 3.4.1.9 diagrammatic. Average TV de-
rived abundance values for 2005-2007 and average length compositions for the same
period were used. A summary of the input length composition and the calculations
made is given in Table 3.4.1.9. In addition to the harvest rates discussed above, pre-
dicted landings for arbitrary values of 15%, 20% and 25% have also been computed.

Harvest rate Moray Firth
15% 2097.2
21.3% (F0.1=0.24) 3032.9
20% 2796.2
25% 3495.3

50.8% (Fmax=0.71)  7094.2

3.4.1.2.6 Medium -term forecasts

Medium term forecasts were not performed for this stock.

3.4.1.2.7 Biological Reference points

Biological reference points have not been defined for this stock.
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3.4.1.2.8 Quality of assessment

The length and sex composition of the landings data is considered to be well sampled.
Discard sampling has been conducted on a quarterly basis for Scottish Nephrops trawl-
ers in this fishery since 1990, and is considered to represent the fishery adequately.

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

Underwater TV surveys have been conducted for this stock since 1993, with a continual
annual series available since 1996. The number of valid stations in the survey has re-
mained relatively stable throughout the time period. Confidence intervals around the
abundance estimates are greater during the most recent years, when abundance esti-
mates have been slightly higher.

The new TV survey data presented at the meeting extends the time series by 2 years.
The abundance estimate shows a decrease in 2006 to an abundance typical of the late
1990s, followed by a slight recovery in 2007 to an abundance just above the long term
average for the stock. (Figure 3.4.1.7).

3.4.1.2.9 Status of the stock

The evidence from the TV survey suggests that the population had been fluctuating
around a long term average, and length composition data indicate the mean size has
been stable over the sampling period, suggesting the current exploitation rate is sus-
tainable.

3.4.1.3 Moray Firth FU9 Management considerations

The approach using a harvest rate equivalent to Foa is considered by the Working
Group to be sustainable for this stock. There is a small decrease in predicted catch com-
pared to the 2006 estimate (3032 tonnes) in accordance with the fact the estimated aver-
age abundance (2005-2007) declined slightly. The removals by the fishery over this
period implies harvest rates of between 10.4% and 18.3%, although unreliable landings
early in the period mean these could be underestimates.

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

There is a bycatch of other species in the area of the Moray Firth. It is important that
efforts are made to ensure that unwanted bycatch is kept to a minimum in this fishery.
Current efforts to reduce discards and unwanted bycatches of cod under the Scottish
Conservation credits scheme, include the implementation of larger meshed square
meshed panels and real time closures to avoid cod.

3.4.2 Noup
3.4.2.1 Noup (FU 10)
3.4.2.2 General

3.4.2.2.1 Ecosystem aspects

The Noup is located to the far north west of Division IV adjacent to ICES VIa and closer
to the influence of the west of Scotland waters. In common with other Nephrops fisheries
the bounds of the Functional Unit are defined by the limits of muddy substrate. This
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small stock is one of the most isolated Functional Units. Particle tracking models sug-
gest that plankton is transported from the west coast of Scotland and passes across this
area.

3.4.2.2.2 The Fishery in 2006 and 2007
FU 10 Noup landings are shown in Table 3.4.1.3

The Noup grounds are regularly fished by 3—4 boats (16-24 m) from Scrabster. They
mainly target a mixed fish (mainly flat fish and monkfish) and Nephrops fishery using
100 mm (twin-rig) to stay within the catch composition regulations. Boats land an aver-
age of around 1.5 tonnes of Nephrops from a 6-7 day trip. Occasionally some of the Fra-
serburgh Nephrops fleets fish the Noup grounds although this did not happen in 2005-
2007, as many of the boats who used to make the journey have been decommissioned.
The Noup ground has previously produced a period of good fishing every year but the
area has not been important in the last couple, of years.

3.4.2.2.3 Advice
In 2006 ICES concluded that

“the available fishery information is inadequate to use analytical methods to evaluate
spawning stock or fishing mortality relative to precautionary reference points. Results
from TV surveys suggest that all stocks in this Management Area are exploited at sus-
tainable levels.

b) Noup: The TV survey estimate of abundance for Nephrops in the Noup suggests that
the population declined between the two surveys in 1994 and 1999, but unfortunately
no recent data are available”.

and advised that

“The fishery in Noup stock should be less than 240 t, the average of the last three
years”.

ACFM also provided a table of harvest rate options.
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3.4.2.3 Assessment
3.4.2.3.1 Data available

Catch

Landings from this fishery are solely reported from Scotland, and are presented in Ta-
ble 3.4.1.10, together with a breakdown by gear type. Total international reported land-
ings in 2006 was 133 tonnes and in 2007 was 155 tonnes, which represents a decline
from the recent high value of 401 tonnes in 2002. Reported effort by Scottish Nephrops
trawlers increased rapidly in the late 1980s and early 1990s, to a peak in 1994, and has
shown a general decline since this date, levelling off in the past three years (Table
3.4.1.12 and Figure 3.4.11). Scottish Nephrops trawler LPUE has shown an increasing
trend since the mid 1980s until 2005, after which point it drops in 2006 and again in
2007.

Length compositions

Given that the levels of market sampling are low and discard sampling is not available,
the length structure of removals in the fishery is not considered to be well represented.
Mean sizes of landings are shown in Table 3.4.1.11.

Natural mortality, maturity at age and other biological parameters

No data available

Catch, effort and research vessel data

The low levels of sampling for this fishery mean it is not realistic to draw conclusions
from changes in size composition or sex ratio. Figures 3.4.1.12 and 3.4.1.13 show land-
ings and effort, and LPUE data, respectively. Due to the very low levels of effort, small
changes are likely to have very large effects and for this reason some data points in
Figure 3.4.1.13 have been removed.

The available research-vessel survey data are described in the Stock Annex and tabu-
lated in Table 3.4.1.13.

Figure 3.4.1.14 shows the distribution of stations in TV surveys, with the size of the
symbol reflecting the Nephrops burrow density. Underwater TV surveys are available
for this stock in 1994 and 1999 and were also carried out in 2006 and 2007, where 7 and
9 stations were successfully surveyed in each year respectively. These 2 most recent
surveys give consistent estimates of population size which are slightly lower than the
1999 value. All of these are lower than the very high value observed in 1994.

3.4.2.3.2 Data analyses

Reviews of last year’s assessment

No assessment was performed and the Review Group incorporated comments about
this stock in its review of Moray Firth (FU9)
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Exploratory analyses of catch data

Exploratory analyses of survey data

General analysis methods for underwater TV survey data are similar for each of the
Scottish surveys, and are described in Annex 2 of the Nephrops section. The numbers of
valid stations used in the final analysis in each year are shown in Table 3.4.1.13, and are
raised to a stock area of 339 km?.

Final assessment

No assessment is presented for this stock
Comparison with last years assessment

3.4.2.3.3 Historic Stock trends

The TV survey estimate of abundance for Nephrops in the Noup suggests that the popu-
lation declined between the two surveys in 1994 and 1999, and remains at a lower level.
Landings have fluctuated between 200 and 400 tonnes between 1995 and 2005, and
were in the region of 100 to 200 tonnes in 2006 and 2007, showing no long term trend.

3.4.2.3.4 Recruitment estimates

Recruitment estimates are not available for this stock

3.4.2.3.5 Short-term forecasts

Short-term TV based forecast were not performed for this stock

3.4.2.3.6 Medium -term forecasts

There were no medium term forecasts for this stock

3.4.2.3.7 Biological Reference points

Biological reference points have not been defined for this stock

3.4.2.3.8 Quality of assessment

The length and sex composition of the landings data are not considered to be well sam-
pled. There is no discard sampling in this fishery.

Underwater TV surveys have been conducted for this stock in 1994 and 1999. Confi-
dence intervals around the abundance estimates are lower during the 1999 survey,
when abundance estimates were lower.

3.4.2.3.9 Status of the stock

There is only limited information available for this stock but indications from LPUE of
increased abundance suggest the stock is being fished sustainably.

3.4.2.4 Noup FUT10 Management considerations

Little information is available for the Noup stock although surveys are now being car-
ried out on a more regular basis which should provide a time-series for further analy-
sis.

The Working Group proposes that the previous catch advice is appropriate.
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The WG, ACFM and STECF have repeatedly advised that management should be at a
smaller scale than the ICES Division level. Management at the Functional Unit level
could confer controls to ensure effort and catch were in line with resources available.

There is a bycatch of other species in the area of the Moray Firth. It is important that
efforts are made to ensure that unwanted bycatch is kept to a minimum in this fishery.
Current efforts to reduce discards and unwanted bycatches of cod under the Scottish
Conservation credits scheme, include the implementation of larger meshed square
meshed panels and real time closures to avoid cod.

3.4.3 Fladen Ground (FU7)
3.4.3.1 General

3.4.3.1.1 Ecosystem aspects

The Fladen Ground is located towards the centre of the northern part of Division IV. Its
eastern boundary is adjacent to the Norwegian Deeps area. The ground represents one
of the largest areas of soft muddy sediments in the North Sea and there are wide varia-
tions in sediment composition across the ground. Nephrops is distributed throughout
the area and is associated with various benthic communities reflecting the variations in
physical environment.

A density driven gyre centred on the ground influences the hydrographic features of
the area. The gyre relies on persistent cold dense bottom water and sustained periods of
these conditions may affect Nephrops growth and other biological features.

The abundance of fish is currently higher in this area than in a number of the inshore
grounds close to the Scottish coast, particularly towards the north of the ground.

3.4.3.1.2 The Fishery in 2006 and 2007

General information on the fishery can be found in the Stock Annex. The Fladen fishery
(FU7), the largest Scottish Nephrops fishery, takes a mixed catch mainly of haddock,
whiting, cod, monkfish and flatfish such as megrim, making an important contribution
to vessel earnings. The Fladen Nephrops fleet comprises vessels from 12m up to 35m
fishing mainly with 80 mm twin-rig. The fleet has a diverse range of boats, and includes
some of the largest most modern purpose built boats in the Scottish fleet and vessels
which have recently converted to Nephrops fishing.

The area supports well over 100 vessels and the majority of the fleet (80%) fish out of
Fraserburgh, with the other important ports being Peterhead, Buckie, Macduff, and
Aberdeen. Boats fish varying lengths of trip between 3 days (small boats) and 8-9 day
trips (larger vessels). During 2006 and 2007 around 20 vessels joined the fleet and 5 on-
going new boat builds have the capability to fish at Fladen. Some whitefish vessels
have converted to Nephrops twin-rigging. Important developments that have mitigated
effort increases to some extent are the number of larger boats taking up oil guard vessel
duties in 2007 and the high oil prices during the latter part of 2007 and into 2008 which
have curtailed some activity.

The Fladen fishery generally follows a similar pattern every year, with different areas
of the Fladen grounds producing good fishing at different times of the year (boats fish
the north of the ground in winter, then move east towards the sector line in the sum-
mer. During 2004-5 there was less of this seasonal pattern with fishing being good
throughout the year on a range of grounds. There was also no lull in catch rates which
traditionally happens in April-May. In 2006 however, there was a return to a more
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normal pattern of fishing with catches poor for most of the spring and slowly getting
better throughout the summer. Some participating vessels explored slightly different
areas to fish in 2006, particularly on the eastern edge of the ground. Bad weather at the
start of 2006 and part of 2007 also contributed to the slower start to the fishery in recent
years. In some years, high squid abundance in the Moray Firth attracts Fladen vessels
but in the last two years this was not so evident compared to 2005.

Other developments include the capability of freezing at sea and in one case, process-
ing at sea. A recent tendency towards shorter trip lengths and improved handling prac-
tice is associated with market demand for high quality which appears to have increased
dramatically. The implementation of buyers and sellers legislation in 2006 has reduced
the problem of underreporting and prices have risen, while weighing at sea has im-
proved the accuracy of reported landings.

3.4.3.1.3 Advice in 2006
In 2006 ICES concluded that

“The available fishery information makes it inadequate to use analytical methods to
evaluate spawning stock or fishing mortality in relation to the precautionary approach.
Results from TV surveys suggest that the stock is probably exploited at a sustainable
level. The TV survey estimates of abundance for Nephrops on the Fladen Ground indi-
cate that the stock has fluctuated around twofold since 1992. In the last four years it has
declined by 40% and is currently of a size similar to that observed in the late 1990s.
Small quantities of landings are made outside the main Fladen Ground Functional Unit,
but within the Management Area”.

and advised that

“The effort in this fishery should not be allowed to increase relative to the past three
years. In addition to the ceiling on effort ICES advises that the harvest ratio in this stock
should be no more than 7.5%, until such time that more reliable catch information be-
comes available. This corresponds to landings of less than 10 882 tonnes for the Fladen
stock. The fishery in adjacent squares should be limited to 105 t, the average of the last
three years”.

ICES did not provide new advice for this FU in 2007

3.43.1.4 Management

Management is at the ICES Sub Area level as described at the beginning of Section 1.2
and for 2007 and 2008 was based on advice from STECF in 2006.

3.4.3.2 Assessment

An update assessment was performed using the same approach used by the 2006
WGNSSK.

3.4.3.2.1 Data available

Catch

Landings from this fishery are predominantly reported from Scotland, with small con-
tributions from Denmark and others, and are presented in Table 3.4.2.2, together with a
breakdown by gear type. Total international reported landings in 2007 was 11907 ton-
nes, consisting of 11788 tonnes landed by Scotland and 119 tonnes landed by Denmark.
Reported effort by all Scottish Nephrops trawlers showed an increasing trend up to 2002,
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but dropped sharply in 2003 apparently as a result of reduced twin trawl effort (Table
3.4.2.4 and Figure 3.4.2.1). Since then it has increased again slightly. Scottish Nephrops
trawler LPUE fluctuates around a relatively high level, with a considerable increase
from 2003 onwards that has been maintained. The interpretation of this increase is
complex but is partly because of a sustained improvement in the quality of reporting of
landings in recent years. Danish LPUE data also show a marked increase in recent years
(Table 3.4.2.5).

Discarding of undersized and unwanted Nephrops occurs in this fishery, and quarterly
discard sampling has been conducted on the Scottish Nephrops trawler fleet since 2000.
Discarding rates averaged over the period 2005 to 2007 for this stock were about 18%
by number, or 11% by weight. This represents an increase on the discarding rate ob-
served for the 2003 to 2005 period. It is likely that some Nephrops survive the discarding
process, an estimate of 25% survival is assumed in order to calculate removals (land-
ings + dead discards) from the population.

Length compositions

Length compositions of landings and discards are obtained during monthly market
sampling and quarterly on-board observer sampling respectively. Levels of sampling
have increased since 2000 and are considered good for providing representative length
structure of removals at the Fladen Ground. Although assessments based on detailed
catch analysis are not presently possible, examination of length compositions can pro-
vide a preliminary indication of exploitation effects.

Figure 3.4.2.2 shows a series of annual length compositions raised to fleet landings for
the period 1990 to 2007. Catch (removals) length compositions are shown for each sex
with the mean catch and landings lengths shown in relation to MLS and 35 mm. In both
sexes the mean sizes have been fairly stable over time and examination of the tails of
the distributions above 35 mm shows no evidence of reductions in relative numbers of
larger animals.

The observation of relatively stable length compositions is further confirmed in the se-
ries of mean sizes of larger Nephrops (>35 mm) shown in Figure 3.4.2.1 and Table 3.4.2.3.
This parameter might be expected to reduce in size if overexploitation were taking
place but there is no evidence of this. The mean size of smaller animals (<35 mm) is also
quite stable through time. The slight drop in the last couple of years may be associated
with increased recruitment that has led to increased densities in this area (see below)

Figure 3.4.2.3 shows the average length composition for 2005-2007 divided into landed
and discard components

In previous years the raised length compositions of removals were experimentally
sliced using the WGNEPH program L2AGE into pseudo-age groups with associated
weights at age—procedures are described in the Stock Annex. Owing to the concerns
expressed at the 2005 meetings of WGNSDS and WGNSSK over the lack of knowledge
on growth in this stock, the reliability of age structures derived from slicing and the
short time series of more reliable landings statistics, slicing procedures have not been
performed since then.

Natural mortality, maturity at age and other biological parameters

Dynamics for this stock are poorly understood and studies to estimate growth have not
been carried out. Biological parameter values adopted from other areas are included in
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the Stock Annex. Parameters applied in a preliminary simple length based combined
yield per recruit to inform the catch forecast process were as follows:

Natural mortality was assumed to be 0.3 for males of all ages and in all years. Natural
mortality was assumed to be 0.3 for immature females, and 0.2 for mature females.

Growth parameters for age slicing are as follows:

Males; L-=66 mm, k=0.16

Immature Females; L-= 66 mm, k =0.16

Mature Females; L~ =56 mm, k = 0.10, Size at maturity = 25 mm
Weight length parameters:

Males a =0.0003, b =3.25

Females a=0.00074, b =2.91

Discard survival rate was assumed to be 25%.

Catch, effort and research vessel data

The collation of commercial CPUE and research-vessel survey data series are described
in the Stock Annex for Nephrops.

LPUE and CPUE data were available for Scottish Nephrops trawls. Table 3.4.2.4 shows
the data for single trawls, multiple trawls and combined. Examination of the long term
commercial LPUE data (Figure 3.4.2.1) suggests that the stock rapidly increased since
2003. It is likely, however, that improved reporting of fishery data (landings and effort)
in recent years particularly arising from ‘buyers and sellers legislation has contributed
to the increase. The high levels have been maintained since 2003.

Males consistently make the largest contribution to the landings and the LPUEs (Figure
3.4.2.4), although the sex ratio does vary. In earlier years effort was generally highest in
the latter part of the year in this fishery, but the pattern varies between years, and the
seasonal pattern does not appear as strong in recent years. LPUE of both sexes re-
mained relatively constant up to 2002, and in common with the overall figure has
shown a marked increase since then. This suggests that exploitation (or other external
factors) are not disproportionately affecting one sex or the other. LPUE is fairly similar
through the year for males but for females there is no consistent pattern in these data.

LPUE data for each sex, above and below 35 mm CL, are shown in Figure 3.4.2.5. This
size was chosen for all the Scottish stocks examined as the size above which the effects
of discarding practices were not expected to occur and the size below which recruit-
ment events might be observed in the length composition. The data show a rise in
LPUE for smaller individuals (both sexes) in recent years. The LPUE for larger indi-
viduals shows a rise during the late 1990s, and slightly higher levels in the most recent
years. Notwithstanding the fact that size specific LPUE values are also influenced by
changes in the quality of reporting, taken with mean size information above, the LPUE
observations generally support the view that exploitation has not had adverse effects
on this stock. There is, however, no apparent lag between the increased LPUEs of
<35 mm animals and >35 mm animals which one might expect if the reason was increas-
ing abundance. Danish effort and LPUE is shown in Table 3.4.2.5

TV surveys using a stratified random design are available for FU 7 since 1992 (missing
survey in 1996). Underwater television surveys of Nephrops burrow number and distri-
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bution; reduce the problems associated with traditional trawl surveys that arise from
variability in burrow emergence of Nephrops.

The numbers of valid stations used in the final analysis in each year are shown in Table
3.4.2.7. On average, about 60 stations have been considered valid each year with over 70
stations in the last three years. Data are raised to a stock area of 28153 km?based on the
stratification. General analysis methods for underwater TV survey data are similar for
each of the Scottish surveys, and are described in Annex 2 of the Nephrops section.

3.4.3.2.2 Data analyses

Review of previous assessment

The assessment in 2006 was based principally on the underwater television survey se-
ries, supported by presentation of basic fishery parameters and mean size information
in catches and landings. The WG and ACFM considered the TV data as the best indica-
tor of stock status. According to the survey, abundance increased in 2002 and declined
to a low value in 2005.

Exploratory analyses of catch data

In view of WG and ACFM concerns expressed previously on the appropriateness of the
commercial CPUE tuning fleet, the landings and effort data, the implications of the slic-
ing procedure and the validity of a dynamic pool model for Nephrops, no attempts were
made to perform XSA or other catch analyses.

Exploratory analyses of survey data

Table 3.4.2.6 shows the basic analysis for the three most recent TV surveys conducted in
FU 7 including the 2006 and 2007 results not previously reported. The table includes
estimates of abundance and variability in each of the strata adopted in the stratified
random approach. The ground has a range of mud types from soft silty clays to coarser
sandy muds, the latter predominate. Most of the variance in the survey is associated
with this variable sediment which surrounds the main centres of abundance.

Figure3.4.2.6 shows the distribution of stations in TV surveys, with the size of the sym-

bol reflecting the Nephrops burrow density. Abundance is generally higher in the soft
and intermediate sediments located to the centre and south east of the ground but in
2007, higher densities were also recorded in the more northerly parts of the ground.
Table 3.4.2.7 and Figure 3.4.2.7 show the time series estimated abundance for the TV
surveys, with 95% confidence intervals on annual estimates. In general the confidence
intervals have been fairly stable in this survey.

Final assessment

The underwater TV survey is again presented as the best available information on the
Fladen Ground Nephrops stock. This survey provides a fishery independent estimate of
Nephrops abundance. At present it is not possible to extract any length or age structure
information from the survey and it therefore only provides information on abundance
over the area of the survey.

The new TV survey data presented at the meeting extends the time series by 2 year. The
abundance estimate shows that the stock has increased recently (Figure 3.4.2.7).
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It should be noted that the area included in the survey (28153 km? covers the main part
of the ground but that areas to the north (amounting to a further 2400 km?) are not sur-
veyed. Overall abundance is expected to be higher than estimated here.

3.4.3.2.3 Historic Stock trends

The TV survey estimate of abundance for Nephrops in the Fladen suggests that the
population has fluctuated without trend. The recent increase takes the stock to its high-
est estimated abundance in the time series.

3.4.3.2.4 Recruitment estimates

Recruitment estimates from surveys were not available for this stock. However the
drop in mean size of small animals <35 mm is indicative of good recruitment.

3.4.3.2.5 Short-term forecasts

A catch prediction for 2009 was made for the Fladen Ground (FU7) using the approach
outlined in the introductory section on Nephrops. Combined sex Y/R calculations were
made using an adapted version of ‘LBA’ (developed by WGNEPH in the 1990s to per-
form Jones’ length cohort analysis and Y/R prediction). The Y/R plot is shown in Figure
3.4.2.8 based on average length compositions of removals for 2005-2007. The text table
below shows the Foi and Fmax obtained from the curve. The Foi estimate is similar to
other North Sea Nephrops stocks for which these calculations were made, driven by the
input parameters (see Stock Annex) which are similar for these stocks. The calculation
has only been used to provide guidance on a sustainable harvest rate and no attempt is
made to derive current F from these calculations owing to the tendency for length co-
hort analysis to overestimate current fishing mortality through variability in length at
age in Nephrops leading to overlap of ages.

Functional Unit Foa Frmax
Fladen Ground 0.18 0.33

The estimates of Fo.1 and Fmax were included in the calculations using the approach out-
lined in Figure 3.4.1.9. Average TV derived abundance values for 2005-2007 and the
average length compositions used in the Y/R were used in the calculations. A summary
of the input length composition and the calculations made is given in Table 3.4.2.8.

The previous Working Group and STECF (2006) detailed a number of factors which
suggest that for this stock a more cautious approach is required until information im-
proves. The main concerns are as follows: i) the stock exhibits a comparatively low den-
sity (number m» and the large stock size arises from its widespread distribution over a
large area; ii) the biological data available for this stock on which the above yield curve
calculations are based is limited; iii) The fishery is a comparatively recent one (devel-
oped mainly in the 1990s) and recruitment dynamics are less well known. The use of a
target based on Y/R principles assumes that recruitment is fairly constant, but this is not
known for the Fladen so a more cautious target may be appropriate.

Predicted landings for arbitrary values of 10%, 15%, 20% and 25% have been computed
in addition to the harvest rates discussed above and are shown in the text table pro-
vides a summary (all tonnes) for the Functional Unit.

Harvest rate Fladen Gound
10% 15865
15% 23797

16.5% (F0.1=0.18) 26187
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20% 31730
25% 39662

28.0% (Fmax=0.33) 45103

The Working Group considered carefully an appropriate harvest rate for this stock. The
estimate of Fo1is quite low and use of this as a guide to the harvest rate appears to rep-
resent a sustainable approach for most stocks. Nevertheless, for the reasons given
above, the WG considers that a recommendation for a more cautious harvest rate
would again be prudent. The 2006 WG proposed a harvest rate of 10% which was also
recommended by STECF (2006) as a cautious approach for this stock. This rate is well
below the harvest rates examined in Dobby et al (2007) which appeared to be sustain-
able in studies of simulated Nephrops populations. Adopting a more cautious approach
is also in line with comments made by the reviewers of WKNEPHTYV report who sug-
gested that adopted harvest rates may imply somewhat higher fishing mortalities than
expected.

3.4.3.2.6 Medium -term forecasts

Medium term forecasts were not performed for this stock.

3.4.3.2.7 Biological Reference points

Biological reference points have not been defined for this stock.

3.4.3.2.8 Quality of assessment

The length and sex composition of the landings data is considered to be well sampled.
Discard sampling has been conducted on a quarterly basis for Scottish Nephrops trawl-
ers in this fishery since 2000, and is considered to represent the fishery adequately.

The quality of landings and effort data has improved in the last two years but because
of concerns over the accuracy of earlier years, the final assessment adopted is inde-
pendent of official statistics.

Underwater TV surveys have been conducted for this stock since 1992, with a continual
annual series available since 1997. The number of valid stations in the survey has re-
mained relatively stable throughout the time period, with more stations in the last cou-
ple of years. . Confidence intervals are relatively small.

The trends in abundance observed in the TV survey data have not been reflected in
LPUE data. This may be for a number of reasons including the short time series of dis-
card data, spatial changes in the fishery or inaccuracies in landings data in earlier years.

NSCEP stock survey trends are shown in Figure 3.5.1. The areas which correspond to
the Fladen Ground Functional Unit shows an increase in Nephrops between 2001 and
2002, a slight decrease to 2003, and a marked increase since this date. Results for 2007
are the highest in the series. This is similar to the recent results for 2007 from the TV
survey.

3.4.3.2.9 Status of the stock

TV observations suggest the stock is fluctuating without obvious trend with estimates
for the last 2 years increasing to the highest abundance in the series. Considering the
TV result alongside the indications of stable or slightly increasing mean sizes in the
length compositions (particularly larger sizes >35 mm CL) suggests that the stock is be-
ing exploited sustainably. Recent recruitment appears to have been good.
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3.4.3.3 Management considerations

TV survey estimates of abundance for Nephrops on the Fladen Ground indicate that the
stock has fluctuated without trend since 1992. Stock abundance rose in 2006 and 2007 to
reach the highest estimated in the time series. Indicators of stock status based on size
composition show a stable situation and the size range has not decreased through time.
The mean size of Nephrops >35 mm carapace length (CL) has fluctuated slightly without
trend while for Nephrops <35mm CL the slight decline in the last couple of years is
probably associated with increased recruitment that has led to increased abundance.

A harvest rate approach based on UWTV survey abundance is considered appropriate
for deriving a catch for this stock, factors discussed in the forecast section suggest that a
more cautious harvest rate than the Fo1 based approach (equivalent to 16.5% for this
stock) is required until information improves. A 10% harvest rate gives rise to landings
in 2009 of 15865 tonnes

The TV survey is currently conducted over the main part of the ground representing an
area of around 28 200 km? of suitable mud substrate (the largest ground in Europe). The
Fladen Ground Functional Unit contains several patches of mud to the north of the
ground which take the overall area of substrate to 30633 km?2-this area is not presently
surveyed but would add to the abundance estimate.

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

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

In 2005, high abundance of 0 group cod was recorded in Scottish surveys near to this
ground. This year class of cod has subsequently contributed to slightly improved cod
stock biomass and efforts are being made to avoid the capture of cod so that the stock
can build further. The Scottish industry is operating under a Conservation Credits
scheme and has implemented improved selectivity measures in gears which target
Nephrops and real time closures with a view to reducing unwanted bycatch of cod and
other species. Given that the year class is now three years old, and the cod are growing
quite large, additional gear related measures will require substantial improvements in
selectivity or will require species selection devices to remove cod from catches.

3.4.4 Norwegian Deeps
3.4.4.1 General

3.4.4.1.1 Ecosystem aspects.

Sediment maps for the Norwegian Deep indicate that the area of suitable sediment for
Nephrops is larger than the current extent of the fishery, and there may be possibilities
of expansion into new grounds on which Nephrops is not currently exploited.
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3.4.4.1.2 Norwegian Deep (FU 32) fisheries

Traditionally, Danish and Norwegian fisheries have exploited this stock, while exploi-
tation by UK vessels has been insignificant. Since 2000, Sweden has landed small
amounts. Denmark accounts for the majority of landings from this functional unit (Ta-
ble 3.4.3.1).

Denmark

A description of the Danish Nephrops fisheries in Subareas Illa and IV (including the
one in the Norwegian Deep) was given in the 1999 WGNEPH report (ICES, WGNEPH
1999a). Due to changes in the management regime (mesh size regulations regarding
target species) in the Norwegian zone of the northern North Sea in 2002, there was a
switch to increasing Danish effort targeting Nephrops in the mixed fisheries in the Nor-
wegian Deep. However, a distinction between the fishing effort directed at Nephrops,
roundfish or anglerfish is not always clear. The mesh size in the trawls catching Neph-
rops is >100 mm

Norway

In 2007, 245 Norwegian vessels (average length 13 m) in Skagerrak and the Norwegian
Deep landed Nephrops, however, only 13 vessels had annual landings exceeding 4 t, and
only 4 vessels had landings exceeding 10 t. In the Norwegian Deep Nephrops is fished
all year round. The Norwegian Nephrops fishery north of 60 °N (with 15-30% of the
Norwegian FU 32 landings (2001-2007)) is mainly a creel fishery, with some landings
also from Nephrops trawls, while the fishery south of 60 °N is mainly a trawl fishery
(Nephrops trawls and bycatch from shrimp trawls).

Nephrops recordings in Norwegian log books from the Norwegian Deep are incomplete,
with log book catches constituting 15-40% of the landings in 2001-2007. Furthermore,
records on the use of Nephrops trawls are lacking in the 2006 and 2007 logbooks. In 2007
the highest effort (hrs trawled) was allocated to the statistical location just west of Eger-
sund on the Norwegian west coast, but it is impossible to know whether this is repre-
sentative of the total catches. Catches are landed in Norway and Denmark.

The minimum legal size is 40 mm CL. Trawls with mesh sizes down to 70 mm is legal,
but requires square meshes in the cod end. There has been a change in the most com-
monly used mesh size. In 1999, 90% of the vessels used 70-80 mm trawls according to
the logbooks. In 2000-2005 small-meshed trawls (70—-80 mm) taking 17% of the Neph-
rops landings performed 22% of the trawling hours.

3.4.4.1.3 Advice in 2006

In 2006 ICES noted for this stock that the available information was inadequate to
evaluate spawning stock or fishing mortality relative to risk. Furthermore, it was noted
that:

e “landings have fluctuated without trend in recent years Danish LPUE has
increased over the last five years.

e “The perception of the stock is based on Danish LPUE data”.

e “Due to “technological creeping” there are concerns over effort data, be-
cause of changes in selectivity or in gear efficiency. Furthermore, LPUE may
be affected by changes in catchability (due to sudden changes in the envi-
ronmental conditions)”.
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e “Information on this stock is considered inadequate to provide advice based
on precautionary limits.”

No specific advice for this stock was given, and no TAC was suggested for 2007. In
previous years TACs based on historical landings have been suggested.

3.4.4.1.4 Management

The EU fisheries in FU 32 take place mainly in the Norwegian zone of the North Sea.
The EU fisheries are managed by a separate TAC for this area. For 2007 the agreed TAC
for EU vessels was 1300 t.

3.4.4.2 Assessment
3.4.4.2.1 Data available

Catch

Norwegian landings have changed slightly from last year’s report. Norway land Neph-
rops from both Divs. IVa and IVb. The negligible IVb landings have always been re-
ported together with the IVa landings, but will from this year on be reported
separately. Swedish landings from FU32 are incorporated in the report for the first time
this year. International landings from the Norwegian Deep increased from less than 20 t
in the mid-1980s to 1,190 t in 2001, the highest figure so far (Table 3.4.3.1, Figure 3.4.3.1).
Since then landings have declined and total landings in 2007 amounted to 755 t, mainly
due to a reduction of Danish landings. Danish vessels take 80-90 % of total landings.

Length composition

The average size of Nephrops as recorded from Danish landings (using a 100 mm Neph-
rops trawl) show a decreasing trend for both males and females in the period 2000—
2006, but has increased again in 2007 (Figure 3.4.3.1). Average sizes in catches (for both
sexes) also increased in 2007. The size distributions in the Danish catches (100 mm
mesh size) from 2002 to 2007 do not show any conspicuous changes (Figure 3.4.3.2). In
previous years the Norwegian shrimp survey in this area provided Norwegian data on
size distribution of the Nephrops. Size data from Norwegian coast guard inspections of
Danish and Norwegian trawlers are available for 2006—-2007 (Figure 3.4.3.3). The Dan-
ish and Norwegian length distributions for 2007 are very similar (Figure 3.4.3.4). Figure
3.4.3.5 shows a time series of length compositions for this stock. There is little evidence
of notable change in sizes, and maximum sizes have remained quite constant.

Since 2003 the Danish at-sea-sampling programme has provided data for discard esti-
mates. However, the samples have not covered all quarters.

Natural mortality, maturity at age and other biological parameters

No data available.

Catch, effort and research vessel data

Effort and LPUE figures for the period 1989-2007 are available from Danish logbooks
(Table 3.4.3.2, Figure 3.4.3.1). Available logbook data from Norwegian Nephrops trawl-
ers cover only a small proportion of the landings (15-40%) in 2001-2005 and are lack-
ing for 2006-2007.The working group considers them unsuitable for any LPUE
analysis. In the beginning of the 1990s vessel size increased in the Danish fleet fishing
in the Norwegian Deep. This increase and more directed fisheries for Nephrops in areas
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with hitherto low exploitation levels are probably partly responsible for the observed
increase in the Danish LPUEs in those years (Table 3.4.3.2). A similar development has
been occurring in the Norwegian fleet. Since 1994 the Danish LPUEs have fluctuated
around 200 kg day'. Some of the fluctuations may be caused by fishing vessels locally
switching between roundfish and Nephrops due to changes in management regulations
in the Norwegian zone. The Danish effort increased from 2004 to 2006, but shows a
strong decline in 2007. This decline corresponds to a large decline in landings.

It has not been possible to incorporate ‘technological creeping’ in the evaluation of the
effort data. However, use of twin trawls has been widespread for many years. Figure
3.4.3.6 shows the logbook based effort data analysed in various ways to elucidate the
effect of some factors likely to influence the effort/LPUE:

e Incorporation of HP (kw) in the effort measure

e Vessel size (GLM to standardise LPUE regarding vessel size)

Note that the trends in the resulting LPUE values (relative indices) are very similar.
However, this may merely reflect that vessels catching Nephrops in this area are very
similar with respect to e.g. size and HP.

3.4.4.2.2 Data analysis

Review of last year’s assessment

There were no specific comments by the review group.

Exploratory analysis of catch data

There was no age based analysis carried out

Exploratory analysis of survey data

The only survey data for this stock are catches of Nephrops in shrimp trawl during the
annual Norwegian shrimp trawl survey. They are too sparse to be useful for explora-
tory analysis.

Final assessment

No age based numerical assessment is presented for this stock. The state of the stock
was judged on the basis of basic fishery data.

3.4.4.2.3 Historic stock trends

The slight increase in mean size in the catches and landings from 2006 to 2007 in fe-
males and from 2005 to 2007 in males could indicate a lower exploitation pressure in
recent years and coincides well with the decreasing landings in the same time period.
The Danish LPUE decreased from 2005 to 2006, and then increased again in 2007. The
overall picture is that of a stable LPUE fluctuating around a mean of 200 kg/day. Thus
the stock seems to be stable and shows no sign of overexploitation.

3.4.4.2.4 Recruitment estimates

There are no recruitment estimates for this stock.

3.4.4.2.5 Forecasts

There were no forecasts for this stock.
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3.4.4.2.6 Biological reference points

No reference points are defined for this stock.

3.4.4.2.7 Quality of assessment

The data available for this stock remains limited.

The NSCFP survey indicates a generally increasing trend in the Northern North Sea
although the responses come from an area which partly includes the Fladen Ground so
the information is more difficult to interpret from a Norwegian Deeps perspective.

3.4.4.2.8 Status of stock

Perceptions of this stock (FU 32) are based on Danish LPUE data. However, the effect of
technological creep on the effective effort of the fishery is not known. It is noted, that
the EU-Norway agreement of 1000 t in 2005 for EU vessels in this area may have had a
restrictive effect for the fleets exploiting this stock. For 2006 and 2007 the agreed catch
for EU vessels was 1300 t.

3.4.4.3 Management considerations

Recent trends in overall size distribution in the catches indicate that the Nephrops stock
in the Norwegian Deep is not over-exploited. The trend in Danish LPUE figures does
not indicate any decline in stock abundance. The WG concludes that the level of exploi-
tation on this stock is sustainable. Recent average landings have been approximately
1,000t (average landings 2002-2007).

The WG considers that the stock should be monitored more closely. The Norwegian
logbook system should be improved. Sampling of Norwegian commercial catches from
this area should be intensified. Also the sampling of the Danish vessels should be in-
tensified to cover all seasons of the year.

3.4.5 Farn Deeps FU6

3.4.5.1 Fishery in 2006 & 2007

Since the beginning of the time-series, the UK fleet has accounted for virtually all land-
ings from the Farn Deeps (table 1). In 2007 total landings were 2,966 tonnes, signifi-
cantly down from the historical maximum observed in 2006 of 4,858t. The introduction
of the buyers and sellers legislation in 2006 precludes direct comparison with previous
years because the resulting improvement in reporting levels has created a discontinuity
in the data. Effort also decreased in 2007 and has been generally declining since the
early 1990s although again the change in legislation in 2006 complicates the interpreta-
tion of any trends. Effort trends in terms of KW hours are further complicated by
moves towards multi-rig fishing gears which generally have a higher fishing power.
The proportion of landings by multi-rig gears (mainly twin riggers) rose sharply in
2005 and reached 21% in 2007, the highest recorded proportion (figure 1).

The Farn Deeps fishery is essentially a winter fishery commencing in September and
running through to March, hence the 2007 fishery comprises the end of the 2006—-2007
fishery and the start of the 2007-2008 fishery. There was a distinct difference in the two
fishery periods with the 2006—-2007 fishery reporting high catch rates and the 2007-
2008 fishery reporting very low catch rates. The number of visiting vessels decreased
quickly at the start of the 2007/2008 winter fishery following low catch rates.
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3.4.5.2 ICES ADVICE.in 2006
The last assessment of Nephrops in FU6 was in 2006.
State of the stock.

“The TV fall survey estimates of abundance for Nephrops in the Farn Deeps indicate
that the population has increased from 2002 to 2005. Effort currently appears to be at its
lowest level since 1984 and LPUE appears to be at its highest in the series. Mean size of
the smaller length groups for males and females has increased in recent years, but the
LPUE for these length groups has remained fairly static.”

Exploitation boundaries in relation to precautionary limits

“The effort in this fishery should not be allowed to increase relative to the past three
years. In addition to the ceiling on effort ICES advises that the harvest ratio in these
stocks should be no more than 15% until more reliable catch information becomes
available. This corresponds to landings of less than 3500 tonnes for the Farn Deeps
stock”

3.4.5.3 Management

Management of Nephrops is in FU 6 is the same as for other FUs within area IV. No
subdivisions of the area IV TAC are made for the individual FUs. Species composition
regulation also applies, towed gears using mesh sizes 70—-89 mm must have at least 30%
by weight of their target species (Nephrops in this case). Above this mesh size there is no
minimum percentage. A minimum landing size of 25 mm carapace length is in force for
all of area IV.

3.4.5.4 Assessment

3.4.5.4.1 Review of the 2006 assessment and 2007 update.
October 2006:

May 2007:

“There seems to be a better reliability of the UK landings data, because of recent regula-
tions for buyers and sellers. However, the change in statistics may preclude applica-
tions that treat the data as a single time series, because effort statistics before and after
the change may not be comparable.

STECEF is referring to an increase in lpue for small meshed fishery boats. This does not
appear to be present for the Nephrops fleets. This should be explored before the assess-
ments next year.”

LPUE by mesh size category is given in figure 2. LPUE trends for the smaller meshes
are no different to the other mesh categories with the exception of the 70-79 mm cate-
gory which has virtually ceased to exist.

3.4.5.4.2 Data available.

Catch, effort and research vessel data

Three types of sampling occur on this stock, landings sampling, catch sampling and
discard sampling providing information on size distribution and sex ratio, the sam-
pling intensity is considered to be generally good.
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Historically, estimates of discarding were been made using the difference between the
catch samples and the landings samples. For the period prior to 2002, catch length sam-
ples and landings length samples are considered to be representative of the fishery. An
estimate of retained numbers at length was obtained for this period from the catch
sample using a discard ogive estimated from data from the 1990s, a raising factor was
then determined such that the retained numbers at length matched the landings num-
bers at length. This raising factor was then applied to the estimate of discard numbers
at length.

More recently, there has been concern that the landings sampling may be missing por-
tions of the landings landed as tails (as opposed to whole individuals) thus leading to
an artificial inflation of the estimated discards. On-board discard sampling has been of
sufficient frequency since 2002 to enable the estimation of discards from these data.
There are two modes of operation for “tailing” in the FU6 Nephrops fishery, some ves-
sels tail at sea, others tail at the quayside. Discard estimates from the latter category
only sample those animals discarded at sea, the undersize individuals discarded at the
quayside are not sampled, consequently the proportion of discards at sizes below MLS
for this tailing practice are very low (figure 3). Discard trips which saw less discarding
of than 50% of individuals below MLS were ignored. Annual discard ogives showed no
systematic change, therefore a single ogive was constructed from the pooled data from
2002-2007 (figure 4). This was then applied to the catch data to produce estimates of
landings at length.

LPUE had remained relatively stable between 1993-2000, at a relatively high level
around 26 kg.hour (table 2 and figure 5). Since 2000 annual LPUE has sharply in-
creased to its highest value in the series in 2005 (39 kg.hour). Between 2006 and 2007
LPUE decreased by 38%, effort decreased by 8% and total international landings by
42%. The introduction of the buyers and sellers legislation in 2006 precludes compari-
son with previous years.

Males generally predominate in the landings, averaging about 70% (range 64%-79%) by
biomass in the period 1992-2005. In 2006 and 2007 this skew in sex ratio was reversed
such that the males were only 40% and 49% respectively. This pattern occurred consis-
tently in the monthly sampling scheme and is not thought to be a sampling artefact.
The sex ratio at the end of 2007 (i.e. the start of the 07/08 winter fishery) had returned to
normal.

Effort is generally highest in the 1+t and 4™ quarter of the year in this fishery (figure 6)
with landings correspondingly highest in these quarters. In recent years the third quar-
ter has been gaining in importance at the expense of the first quarter. Quarterly LPUE
values were more variable than the annual trends, but overall the same pattern is ap-
parent. LPUEs of males are typically highest in the 1st and 4th quarters. The seasonal
pattern of LPUE for females is much more variable ranging from very strong seasonal-
ity (1998) to almost none (2002). The extremely high LPUE for quarter 4 in 2006 and
quarter 1 in 2007 appears to be genuine and not an artefact of sampling.

The LPUEs for Nephrops below 35 mm CL (figure 7) have traditionally been used to
demonstrate potential changes in recruitment whilst Nephrops above 35 mm CL are as-
sumed to be fully selected by the fishery and not subject to discarding hence analyses of
trends in this size category is thought to reflect stock status better than the full size
range. The introduction of a new discard ogive from 2002 onwards creates an obvious
discontinuity in the estimated numbers landed at size and hence impacts the LPUE. In
general there is a sharp decline in LPUE in 2007 for all sex/size classes except the larger
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males. Small males had a strong LPUE at the start of the 2007 season but this quickly
dropped back to the lowest observed level (2002-2007) for quarter 4.

Length distributions of landed and estimated discarded portions of the catch are shown
in figure 7. The new discarding ogive gives considerably lower estimates of discarding
than the methodology used in previous assessments; 59% by number were discarded
between 2002-2005 under the old method, contrasting with 37% for the same period
using the new method. Catches of smaller size individuals are significantly lower in
2007. Mean sizes of catches and landings by sex are given in table 3.

Analysis of individual vessel records indicates an increase in directed Nephrops fishing
since around 2000. Restrictions on both quota and effort for directed finfish fishing over
the last seven years will have restricted the more casual effort on Nephrops. Further re-
search is needed to better define directed fishing effort and thereby improve on this
series.

Underwater TV surveys of the Farn Deeps grounds have been conducted at least once
in each year from 1996 onwards. The most consistent series, and the one used in the
assessment is the autumn survey which coincides with the start of the winter fishery.
Figure 8 shows the distribution of stations in TV surveys, with the size of the symbol
reflecting the Nephrops burrow density.

Natural mortality, maturity at age and other biological parameters

Biological parameter values are included in the Stock Annex. Relevant parameters ap-
plied in a simple length based combined yield per recruit to inform the catch forecast
process are given in table 5.

3.4.5.4.3 Exploratory analyses of catch data

In view of WG and ACFM concerns expressed previously on the appropriateness of the
commercial CPUE tuning fleet, the landings and effort data, the implications of the slic-
ing procedure and the validity of a dynamic pool model for Nephrops, no attempts were
made to perform XSA or other catch analyses.

Discard survival is set to zero for this FU in contrast to the 25% used in other FUs. This
is due to the practice of catch sorting and tailing whilst steaming back to port when the
vessel passes over ground not suitable for Nephrops habitation.

Length cohort analyses (LCA) was performed for each sex on the pooled length compo-
sitions for 2002—-2004 and 2005-2007 in order to get a feel for changes in exploitation
and yield patterns (figure 10). LCA assumes that the stock is in a steady state and given
the concerns with changes in sex-ratio and the rapid drop in LPUE for 2007 this as-
sumption is somewhat violated for 2006—2007. The LCA appears to show a decrease in
exploitation on the males and a slight increase in exploitation on the females for the two
time periods. YPR analyses for the period 2005-2007 implies that male Nephrops are
currently exploited above both Fo1and Fmax whilst the females are exploited at around
Fo1 (figure 11). Despite concerns about the steady state assumptions, the F0.1 value for
the period 2005-2007 is considered to be a better option for the current situation given
the perception of continued low recruitment in this FU.

Given the concerns surrounding the appropriateness of LCA i.e. the reliance upon the
growth parameters and the assumptions of equilibrium dynamics, relatively little
weight should be given to these analyses for the estimation of current exploitation
rates.
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3.4.5.4.4 Exploratory analyses of RV data

There has been an historical revision of burrow density estimates from the TV survey.
Previous estimates of burrow density have assumed that station density was independ-
ent of burrow density and therefore used an unstratified mean density multiplied by
the total area to arrive at overall abundance. Analysis of burrow density by rectangle
(figure 12) shows that the distribution of stations is positively correlated with burrow
density and therefore the unstratified mean density will overestimate burrow density.
In order to compensate for the bias in sampling density, burrow abundance estimates
are made for each rectangle and then summed to give the new total. A comparison of
new and old raising methodologies is given in figure 13, abundance and biomass esti-
mates with 95% confidence intervals are given in table 4.

3.4.5.4.5 Final Assessment.

The time series of abundance estimates from the TV survey is given in figure 10, the red
dotted line represents the estimates using the unstratified raising procedure as used
previously, the solid black line shows the new stratified raising procedure. The estimate
in 2007 is the lowest in the observed series and is significantly lower than the 2006 es-
timate.

Mean size of Nephrops <35 mm carapace length (CL) in the catch has been increasing for
both sexes since 2002 and 2007 is the peak for this period (a new discard ogive has been
used since 2002, which effectively precludes comparison with previous periods). Mean
size above 35 mm has been static from 2002-2007. The implication of the increase in
mean size for the smaller size classes is that there has been either a significant im-
provement in survivorship of the older classes or a reduction in recruitment. Given the
poor fishing in 2007, a reduction in recruitment would seem the more likely scenario.

3.4.5.4.6 Historic stock trends.

The time series of TV surveys is quite short (6 consecutive years) but estimates that the
stock has fluctuated between 1000 and 2000 million individuals with the most recent
estimate being at the bottom of this range.

Estimates of historic harvest ratio (the proportion of the stock which is removed) range
from 8% to 18% (figure 12). The harvest ratio jumped from around 9% in 2004—2005 to
18% in 2006 when the new reporting legislation came in.

3.4.5.4.7 Short term forecasts.

Catch predictions for 2009 were made using Jones’ length cohort analysis, a yield per
recruit calculation and the latest abundance estimate. The population abundance was
taken from the most recent TV survey rather than the 3 year average used in other
stocks due to the concern regarding the continuing low stock size in this FU.

The following text table gives expected landings for a range of harvest ratios and their
rationales.

PREDICTED LANDINGS TONNES HR %
Landings with harvest ratio eq. to Fmax (0.345) 5398 29.18
Landings with harvest ratio eq. to F0.1 (0.173) 2939 15.89
SQ Landings 2966 16.03
Landings with harvest ratio =15% 2775 15.00

Landings with harvest ratio =10% 1850 10.00
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3.4.5.4.8 Maedium term forecasts

No medium term forecasts are undertaken for Nephrops in FU6.

3.4.5.4.9 BRPs

No biological reference points have been determined for Nephrops in FU6.

3.4.5.4.10 Quality of assessment

Changes to the legislation regarding the reporting of catches in 2006 means that the
levels of reported landings from this point forward are considered to better reflect the
true landings and hence effort input into this fishery. This does mean that comparison
of LPUE with previous years is inadvisable and the independence of the final assess-
ment from these data is likely to continue for some time.

The length and sex compositions arising from the land-based catch sampling pro-
gramme are considered to be representative of the fishery. Estimates of discarded and
retained length frequencies arising from the discard sampling programme are also con-
sidered robust since 2002.

The TV survey in this area has a high density of survey stations compared to other TV
surveys and the abundance estimates are considered robust.

The North Sea Stock Survey of 2007 covers the fishery up to the end of the good
2006/2007 winter fishery suggesting a slight improvement in the stock from 2005-2006
in contrast to the TV survey suggesting a 50% decline in abundance. This may be due to
the unusually high availability of females in the 2006/2007 fishery.

3.4.5.4.11 Status of stock

The TV survey, fishery data and length frequency data all point to the stock at the start
of the 2007 fishing season being at a low level. Recruitment signals for Nephrops are in-
ferred rather than estimated but recruitment in 2007 would appear to be low.

3.4.5.4.12 Management considerations

All available indices point to the stock in 2007 having been reduced to a low level fol-
lowing the high abundances seen in 2005/2006. Latest recruitment signals are low.

This is consistent with the industry perception of the stock.

The combined sex F0.1 value of 0.17 suggests a harvest ratio of just above 15%. Due to
the male domination traditionally seen in the landings, the effective harvest ratio (and
hence F) on males will be higher than this and the F0.1 estimation for males is around
0.2.

Given the current estimate of stock status, the value of F0.1 and the different exploita-
tion patterns by sex, a maximum harvest ratio of 15% is recommended for this stock
corresponding to landings of 2775t in 2009.

The parameter and population estimates used for the advice are more focussed on the
current estimate of stock status in 2007-2008 rather than the broader status used in
other FUs. This FU may, therefore, warrant re-assessing in 2009 rather than waiting
another 2 years.

Landings from this FU count against the TAC for the entire IV area. There is no explicit
management of this FU and effort is, in effect, unconstrained. Nephrops do not undergo
migration and are confined to specific areas of suitable habitat making them particu-
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larly vulnerable to local depletion. Management on a local scale is the only realistic
method of minimising the risk of local depletion.

Increases in abundance in other FUs (i.e. Firth of Forth and the Fladen grounds) are
likely to translate to increases in TAC, increasing the risk of higher effort being de-
ployed in this FU. The increasing cost of fuel combined with the relative coastal prox-
imity of this ground may result in it attracting additional fishing effort which would be
inadvisable given the current low level of the stock.

3.4.6 Firth of Forth
3.4.6.1 General

3.4.6.1.1 Ecosystem aspects

A common feature of Nephrops fisheries is that their bounds are defined by the limits of
muddy substrate (See Stock Annex). The stocks are geographically restricted with little
apparent mixing. The mud substrate in the Firth of Forth area is mainly muddy sand
and sandy mud, and there is only a small amount of the softest mud. The population of
Nephrops in this area is composed of smaller animals. Earlier research suggested that
residual currents moving southward from this area transport some larvae to the Farn
Deeps — recent larval surveys have not been undertaken, however, and it is unclear
how significant this effect is.

The Nephrops fishery is located throughout the Firth but is particularly focussed on
grounds to the east and south east of the Isle of May. Grounds located further up the
Firth occur in areas closer to industrial activity and shipping.

3.4.6.1.2 The Fishery in 2006 and 2007
General information on the fishery can be found in the Stock Annex.

Most of the vessels are resident in ports around the Firth of Forth, particularly at Pit-
tenweem, Port Seton and Dunbar. Some vessels, normally active in the Farn Deeps, oc-
casionally come north from Eyemouth and South Shields. During 2006 and 2007 the
number of vessels regularly fishing in the Firth of Forth was been around 40 (23 under
10m and 19 over 10 m vessels). This number varies seasonally with vessels from other
parts of the UK increasing the size of the fleet. Local boats sometimes move to other
grounds when catch rates drop during the late spring Nephrops moulting period. Tradi-
tionally, Firth of Forth boats move south to fish the Farn Deeps grounds. In 2006 there
was a good fishery in the Farn Deeps but in 2007 the catch rates were very low.

Single trawl fishing with 80 mm mesh size is the most prevalent method. Some vessels
utilise a 90 mm codend. A couple of vessels have the capability for twin rigging. Night
fishing for Nephrops is commonest in the summer. Day fishing is the norm in winter. A
very small amount of creeling for Nephrops takes place; this is mostly by crab and lob-
ster boats.

Nephrops is the main target species with diversification by some boats to squid, and also
surf clams. Only very small amounts of whitefish are landed. The area is characterised
by catches of smaller Nephrops and discarding is sometimes high. The latest information
for 2007 suggests that large catches of small Nephrops were taken. In the past, small
prawns generally led to high tail:whole prawn ratios in this fishery but in recent years a
small whole prawn ‘paella” market developed.
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In 2006, buyers and sellers regulations led to increased traceability and improved re-
porting of catches. This continued and improved further in 2007 and the reporting of
landings is now considered to be much more reliable.

3.4.6.1.3 Advice in 2006
In 2006 ICES concluded that

“The available information is inadequate to use analytical methods to evaluate spawn-
ing stock or fishing mortality relative to risk. Results from TV surveys, however, sug-
gest that the stocks in this Management Area are exploited at a sustainable level.

Firth of Forth: The TV survey estimate of abundance for Nephrops in the Firth of Forth
suggests that the population declined between 1993 and 1998, but has increased since
then and has been at a relatively high level in the last four years. The increases in abun-
dance in the late 1990s and most recent years have been reflected in CPUE and mean
size data, in that they suggest an increase in recruitment in 1998 and 2003.”

and advised that:

“The effort in this fishery should not be allowed to increase relative to the past three
years. In addition to the ceiling on effort ICES advises that the harvest ratio in these
stocks should be no more than 15% until more reliable catch information becomes
available. This corresponds to landings of less than [3500 tonnes for the Farn Deeps
stock and] 1500 tonnes for Firth of Forth stock. The fishery in other statistical squares in
this area should be less than 600 t, the average of the last three years.”

ICES did not provide new advice for this FU in 2007

3.4.6.1.4 Management

The stock is managed at the ICES Sub Area level as described in 3.1.and for 2007 and
2008 was based on advice from STECF in 2006.

3.4.7 Assessment
3.4.7.1.1 Data available

Catch

Landings from this fishery are predominantly reported from Scotland, with very small
contributions from England, and are presented in Table 3.4.4.7, together with a break-
down by gear type. Total international reported landings in 2007 was 2646 tonnes. This
estimate for total landings has increased by almost 200 tonnes since 2006 continuing a
recent rapid increase in landings from a low of 1126 in 2003. Reported effort by Scottish
Nephrops trawlers dipped in 2003, but has otherwise remained relatively stable since
1995 (Table 3.4.4.8 and Figure 3.4.4.10). Scottish Nephrops trawler LPUE was relatively
stable in the late 1980s and early 1990s, but has apparently fluctuated since then and in
the last couple of years has increased markedly. There are concerns over the quality of
these fishery data and the trends observed need to be treated with caution.

Discarding of undersize and unwanted Nephrops occurs in this fishery, and quarterly
discard sampling has been conducted on the Scottish Nephrops trawler fleet since 1990.
Discarding rates averaged over the period 2005 to 2007 for this stock were about 41%
by number of the catch, or 26% by weight, comparable to the 2003 to 2005 period. Dis-
card rates are higher in this stock than the more northerly North Sea Functional Units
fished for which Scottish discard estimates are available. This could arise from the fact
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that the use of larger meshed nets is not so prevalent in this fishery (80 mm is more
common).

Length compositions

Length compositions of landings and discards are obtained during monthly market
sampling and quarterly on-board observer sampling respectively. Levels of sampling
are considered good for providing representative length structure of removals in the
Firth of Forth. Although assessments based on detailed catch analysis are not presently
possible, examination of length compositions can provide a preliminary indication of
exploitation effects.

Figure 3.4.4.11shows a series of annual length compositions raised to fleet landings for
the period 1979 to 2007. Catch (removals) are shown for each sex with the mean catch
and landings lengths shown in relation to MLS and 35 mm. There is little evidence of
change in the mean size of either sex over time and examination of the tails of the dis-
tributions above 35 mm shows no evidence of reductions in relative numbers of larger
animals.

The observation of relatively stable length compositions is further confirmed in the se-
ries of mean sizes of larger Nephrops (>35mm) shown in Figure 3.4.4.10 and Table
3.4.4.9. This parameter might be expected to reduce in size if overexploitation were tak-
ing place but over the last 15 years has in fact been quite stable and increased very
slightly in the last couple of years. Dips in mean size in the <35 mm category (Figure
3.4.4.10) are generally interpreted as increases in recruitment, particularly when associ-
ated with increases in CPUE of the smaller size category. The length distributions in
Figure 3.4.4.11 also shows occasions where relatively large numbers of smaller Nephrops
appeared (e.g. 2003)

Figure 3.4.4.12 shows the average length composition for 2005-2007 divided into
landed and discard components
Natural mortality, maturity at age and other biological parameters

Biological parameter values are included in the Stock Annex. Relevant parameters ap-
plied in a simple length based combined yield per recruit to inform the catch forecast
process were as follows:

Natural mortality was assumed to be 0.3 for males of all ages and in all years. Natural
mortality was assumed to be 0.3 for immature females, and 0.2 for mature females.

Growth parameters for age slicing are as follows:

Males; L~ =66 mm, k=0.163

Immature Females; L= 66 mm, k =0.163

Mature Females; L~ =58 mm, k = 0.065, Size at maturity = 26 mm
Weight length parameters:

Males a =0.00028, b =3.24

Females a= 0.00085, b =2.91

Discard survival rate was assumed to be 25%.



ICES WGNSSK Report 2008 97

Catch, effort and research vessel data

The Commercial CPUE and research-vessel survey data series are described in the
Stock Annex (Sections B.3 and B.4).

LPUE and CPUE data were available for Scottish Nephrops trawls. Table 3.4.4.8 shows
the data for single trawls, multiple trawls and combined. Examination of the long term
commercial LPUE data (Figure 3.4.4.10) suggests that the stock is currently very abun-
dant but the recent improvements in reporting of landings may mean this is an artefact
generated by more complete landings data.

Males consistently make the largest contribution to the landings and the LPUEs (Figure
3.4.4.13), although the sex ratio does vary. Effort is generally highest in the 34 quarter
of the year in this fishery, but although the pattern was fairly stable in the early years,
the pattern does not appear as strong in recent years and is 2007 was fairly evenly
spread throughout the year. LPUE of both sexes has fluctuated through the time series
and is currently at a high level this is particularly marked in males. The comments
about the quality of landings data are relevant here too. LPUE is generally higher for
males in the 1st and 4™ quarters, and for females in the 3 quarter — the period when
they are not incubating eggs.

CPUE data for each sex, above and below 35 mm CL, are shown in Figure 3.4.4.14. This
size was chosen for all the Scottish stocks examined as the size above which the affects
of discarding practices were not expected to occur and the size below which recruit-
ment events might be observed in the length composition. The data show a slight peak
in CPUE for smaller individuals (both sexes) in 1999, with a decline after this, followed
by a steady increase in both sexes from 2002 onwards. The CPUE for larger individuals
showed a similar pattern with higher values in the most recent years. Taken with mean
size information above, the latter observation confirms the view that exploitation has
not had adverse effects on this stock.

TV surveys using a stratified random design are available for FU 8 since 1993 (missing
surveys in 1995 and 1997). Underwater television surveys of Nephrops burrow number
and distribution, reduce the problems associated with traditional trawl surveys that
arise from variability in burrow emergence of Nephrops.

The numbers of valid stations used in the final analysis in each year are shown in Table
3.4.4.11. On average, about 40 stations have been considered valid each year with more
stations sampled in the last three years. The survey in 006 was conducted in December
so that densities may not be strictly compatible with the remainder of the series. Abun-
dance data are raised to a stock area of 915 km2. General analysis methods for underwa-
ter TV survey data are similar for each of the Scottish surveys, and are described in
Annex 2 of the Nephrops section.

3.4.7.1.2 Data analyses

Reviews of last year’s assessment

The assessment in 2006 was based principally on the underwater television survey se-
ries, supported by presentation of basic fishery parameters and mean size information
in catches and landings. The WG and ACFM considered the TV data as the best indica-
tor of stock status . According to the survey, abundance increased in 2002 and has re-
mained relatively high, this coincides with commercial CPUE information.

Last review group comments
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Exploratory analyses of catch data

There were no analytical assessments performed

Exploratory analyses of survey data

Table 3.4.4.10 shows the basic analysis for the three most recent TV surveys conducted
in FU 8 including the 2006 and 2007 results. The table includes estimates of abundance
and variability in each of the strata adopted in the stratified random approach. The
ground is predominantly of coarser muddy sand. Depending on the year, high variance
in the survey is associated with different strata and there is no clear distributional or
sedimentary pattern in this area.

Figure 3.4.4.15 shows the distribution of stations in TV surveys, with the size of the
symbol reflecting the Nephrops burrow density. Abundance is generally higher towards
the central part of the ground and around the Isle of May. In recent years higher densi-
ties have been recorded over quite wide areas. Table 3.4.4.11 and Figure 3.4.4.16 show
the time series of estimated abundance for the TV surveys, with 95% confidence inter-
vals on annual estimates. Confidence intervals have been fairly stable in this survey.

Final assessment

The underwater TV survey is again presented as the best available information on the
Firth of Forth Nephrops stock. This survey provides a fishery independent estimate of
Nephrops abundance. At present it is not possible to extract any length or age structure
information from the survey, and it therefore only provides information on abundance
over the area of the survey.

3.4.7.1.3 Historic Stock trends

The TV survey estimate of abundance for Nephrops in the Firth of Forth suggests that
the population decreased between 1993 and 1998 and then began a steady increase up
to 2003. Abundance is estimated to be significantly higher in recent years (2003-2007)
compared to the previous period (1994 — 2001) and the most recent estimates for 2006
and 2007 are the highest in the time series.

3.4.7.1.4 Recruitment estimates

Recruitment estimates from a survey were not available for this stock.

3.4.7.1.5 Short-term forecasts

A catch prediction for 2007 was made for the Firth of Forth (FU8) using the approach
outlined in the introductory section on Nephrops. In order to provide guidance on a sus-
tainable harvest rate to use, combined sex Y/R calculations were made using an
adapted version of LBA (developed by WGNEPH in the 1990s to perform Jones’ length
cohort analysis and Y/R prediction). The Y/R plot is shown in Figure 3.4.4.17 based on
average length compositions of removals for 2005-2007. The text table below shows the
Fo1 and Fmax obtained from the curve. The calculation has only been used to provide
guidance on a sustainable harvest rate and no attempt is made to derive current F from
these calculations owing to the tendency for length cohort analysis to overestimate cur-
rent fishing mortality through variability in length at age in Nephrops leading to overlap
of ages.

FUNCTIONAL UNIT FO.1 FMAX
Firth of Forth 0.23 0.36
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The estimates of Fo1 and Fmax were included in the calculations of predicted landings
under a range of different harvest rates using the approach outlined shown in Figure
3.4.1.9. Average TV derived abundance values for 2005-2007 and the average length
compositions used in the Y/R were used in the calculations. In addition to the harvest
rates discussed above, predicted landings for arbitrary values of 15%, 20% and 25%
have also been computed. A summary of the input length composition and the calcula-
tions made is given in table 3.4.4.12. under a range of different harvest rates.

The following text table provides a summary (all tonnes) for this Functional Unit. Foa is
equivalent to landings of 2147 tonnes.

Harvest rate Firth of Forth
15% 1549
FU820.9% 2147
(F0.1=0.23)

20% 2066

25% 2582

30.4% (Fmax=0.36) 3145

3.4.7.1.6 Medium -term forecasts

Medium term forecasts were not performed for this stock.

3.4.7.1.7 Biological Reference points

Biological reference points have not been defined for this stock.

3.4.7.1.8 Quality of assessment

The length and sex composition of the landings data is considered to be well sampled.
Discard sampling has been conducted on a quarterly basis for Scottish Nephrops trawl-
ers in this fishery since 1990, and is considered to represent the fishery adequately.

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

UWTYV surveys have been conducted for this stock since 1993, with a continual annual
series available since 1998. The number of valid stations in the survey was particularly
high between 1999 and 200, and slightly below average in the most recent years. Confi-
dence intervals around the abundance estimates are greater during the most recent
years, when abundance estimates have been slightly higher.

The trends in abundance observed in the TV survey data have to some extent been re-
flected in CPUE and mean size data, in that they suggest an increase in recruitment in
the recent period.

The NSCFP survey does not include specific information for the Firth of Forth but the
NSCEFP survey area containing the Firth of Forth shows a continuous increase in Neph-
rops since 2001. Adjacent North Sea areas also show this trend. This supports the sug-
gestion of an increase in abundance since 2001, with generally moderate or high
numbers of recruits.

3.4.7.1.9 Status of the stock

Stock abundance in the last two years is at the highest level in the TV time series. The
evidence from the TV survey suggests that the population has been at a relatively high
level since 2002. The TV survey information, taken together with information showing
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stable mean sizes and relatively high catch rates, suggest that the stock does not show
signs of overexploitation.

3.4.7.2 Management considerations

TV survey estimates of abundance for Nephrops in the Firth of Forth indicate that the
stock abundance has fluctuated and is currently at a high level. Stock abundance has
been relatively high since about 2002. Indicators of stock condition based on size com-
position show a stable situation and the size range has not decreased through time. .

The Working Group agreed that the update assessment and catch forecast for the Firth
of Forth should be based on the harvest ratio approach based on TV survey abundance.
Modelling studies suggest this is sustainable. The harvest rate equivalent to Foi is just
under 21% and gives landings of 2147 tonnes, lower than in 2006 and 2007. The ob-
served harvest rates for these years (based on removed numbers) were 32 and 23 % but
did not appear to adversely affect the stock, further suggesting that an F0.1 approach is
sustainable for this stock.

Effort should not be allowed to increase in this Functional Unit. The WG, ACFM and
STECF have repeatedly advised that management should be at a smaller scale than the
ICES Division level. Management at the Functional Unit level could provide the con-
trols to ensure that catch opportunities and effort were compatible and in line with the
scale of the resource.

Nephrops discard rates in this Functional Unit are high and there is a need to reduce
these and to improve the exploitation pattern. An additional reason for suggesting im-
proved selectivity in this area relates to bycatch. It is important that efforts are made to
ensure that other fish are not taken as unwanted bycatch in this fishery which uses
80 mm mesh. Larger square mesh panels implemented as part of the Scottish Conserva-
tion Credits scheme should help to improve the exploitation pattern for some species
such as haddock and whiting and small cod.

3.4.8 Botney Gut - Silver Pit
3.4.8.1 Botney Gut / Silver Pit (FU 5)
3.4.8.1.1 Data available

Landings.

Table 3.4.5.2 shows the landings from this FU. For many years total landings have been
at a level of 1000 t. Up to 1995, the Belgian fleet took more than 75% of the international
Nephrops landings from this FU/stock, but since then, the Belgian landings have de-
clined drastically. The Danish landings have also declined to almost nothing in 2007. In
the most recent years UK and the Netherlands have accounted for most of the landings
from this FU.

Discards

Discard data were available for the Belgian Nephrops fleet for the period 2002-2005.
However, in view of the current low level of the Belgian Nephrops landings, it is very
unlikely that the discard sampling programme will be resumed. In 2007, because of low
catches, no data collection from the Belgian Nephrops fishery has been performed. No
discard data are available from the other fisheries.
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Length compositions

Danish sampling of landed Nephrops has taken place 2005-2007, mainly as a compensa-
tion for inadequate at-sea-sampling.

Data on mean sizes of male and female Nephrops in the Belgian landings (1991- 2005)
are shown in Table 3.4.5.4 and Figure 3.4.5.1 The mean sizes of males show evidence of
an overall downward trend, while mean sizes of females seem to be stable, Figure
3.4.5.2 shows a time series of landing length compositions. There is little evidence in
these of a notable change in sizes and the maximum sizes have remained quite constant
during this period.

Natural mortality, maturity at age and other biological parameters

In previous analytical assessments (see e.g. WGNEPH, 2003), natural mortality was as-
sumed to be 0.3 for males of all ages and in all years. Natural mortality was assumed to
be 0.3 for immature females, and 0.2 for mature females. Discard survival was assumed
to be 0.25 for both males and females (after Gueguen & Charuau, 1975, and Redant &
Polet, 1994).

Growth parameters are as follows:

Males: «=62mm CL, k=0.165.
Immature females: L.=62mm CL, k=0.165.
Mature females: L~=60mm CL, k =0.080, Size at 50% maturity = 27 mm CL.

Growth parameters have been assumed to be similar to those of Scottish Nephrops
stocks with similar overall size distributions of the landings (see e.g. WGNEPH, 2003).
Female size at 50% maturity was taken from Redant (1994).

Commercial catch-effort data and research vessel surveys

Effort and LPUE figures are available for Belgian Nephrops specialist trawlers (1985—
2005), the Dutch fleet (all vessels catching Nephrops for the period 2000-2005) and the
Danish bottom trawlers with mesh size >70 mm (1996-2007, Table 3.4.5.3 and Figure
34.5.1

The effort of the Belgian Nephrops fleet has shown an almost continuous decrease since
the all-times high in the early 1990s. In 2005, effort was at the lowest level in the time
series No data are available for the 2006—-2007

The effort of the Dutch (Nephrops) fleet was relatively stable, between 7900 and 9800
days at sea annually. Danish Nephrops effort in the Botney Gut was always low but has
decreased drastically in recent years.

There are no fishery-independent survey data for FU 5.
3.4.8.1.2 Data analyses

Review of last year’s assessments

The assessment last year was based on trends in fishery data. The Review Group re-
quested that more efforts be put into obtaining a time series of landings and effort for
the increasing Dutch fishery and recommended close monitoring of the fishery, espe-
cially the collection of discards. Concerns were expressed over reported declines in
mean size although the data were difficult to interpret.
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Exploratory analyses of catch data

No analytical assessments presented.

Exploratory analyses of survey data

Not relevant

Final assessment

The final assessment was based on

3.4.8.1.3 Historic Stock Trends

No analytical assessment presented.

3.4.8.1.4 Recruitment estimates

Recruitment estimates are not available

3.4.8.1.5 Forecasts

There were no forecasts

3.4.8.1.6 Biological Reference points

Biological reference points are not defined for this stock

3.4.8.1.7 Quality of assessments

No analytical assessment was presented. There is a severe shortage of data for this
stock. The NSCFP survey suggests that in this area Nephrops abundance has been fairly
constant with some evidence of decline in the far south east of the area.

3.4.8.1.8 Status of stock

The shortage of information on this stock in the recent 2 years makes an evaluation of
stock condition difficult. A decline in Danish LPUE was seen in 2007, but as the Danish
landings for several years has been at a very low level, the LPUE figures from this fish-
ery should be considered cautiously. There is no other evidence of significant down-
ward movements trends in LPUE or in mean size, but the lack of more substantial data
for the two recent years gives rise for concern about the status of this stock..

3.4.9 Off Horns Reef
3.4.9.1 Data available

Catch

The landings from FU 33 were marginal for many years. However, from 1993 to 2004,
Danish landings increased considerably, from 159 to 1,097 t. In this period Denmark
dominated this fishery. The other countries reporting landings from the area are Bel-
gium, Netherlands and the UK. In recent years total landings increased to around 1500
t, and while Danish landings decreased landings from Netherlands increased (Table
3.4.5.5).
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Length compositions

Size distributions of the Danish catches 2001 to 2005 are shown in Figure 3.4.5.4. Note
the shift in 2005 compared to the previous years. Figure 3.4.5.3 gives the development
of the mean size of the catches and landings by sex. These data could indicate either a
general decrease in the amount of large individuals in the population indicating some
overexploiting or increase in smaller individuals (large recruitment).

A short time series of length compositions is shown in Figure 3.4.5.5. The mean size of
landings is fairly constant while the catch declined noticeably (as mentioned above) —
the increased numbers around 30 mm may indicate increase recruitment.

In the period 2001-2005 the Danish at-sea-sampling programme provided data for dis-
card estimates. However, the samples did not cover all quarters.
Natural mortality, maturity at age and other biological parameters

No data available

Catch, effort and research vessel data

Table 3.4.5.6 and Figure 3.4.5.3 show the development in Danish effort and LPUE. Note
that the 10-fold increase in fishing effort from 1996 to 2004 seems to correspond to the
increase in landings during the same period. It appears from that LPUEs have been
rather stable from 1998 to 2004, fluctuating around 200 kg.day'. Recent years’ increase
in LPUE could reflect increase in gear efficiency (technological creep).

3.4.9.1.1 Data analysis

Reviews of last year’s assessment

Assessments were based on trends in fishery data and mean size. The assessments
showed little evidence of declines in stock size and the fishery appeared to be expand-
ing. The review wondered whether there had been increases in efficiency in this fishery.
The minimum landing size applied in Denmark (40 mm) meant that a large proportion
of the catch was discarded. The Review Group questioned whether further increases in
effort were possible.

Exploratory analyses of catch data

Given the short series of catch sampling, the data are not considered suitable to conduct
catch at age analysis for this stock.

Exploratory analyses of survey

No survey data were available

Final assessment

No analytical assessment is presented for this stock, and the assessment relies on ob-
served trends in LPUE and mean sizes.
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3.4.9.1.2 Historic stock trends

The available data do not provide any clear signals on stock development:

The upward trend in LPUE does not indicate a declining stock, rather that suggesting
that the stock level is remaining relatively stable.

The decrease in mean size could indicate either high recruitment or a decline in stock
reflected by fewer large individuals.

Recruitment estimates

There are no recruitment estimates.

Forecasts

Forecasts were not performed.

Biological reference points

There are no reference points defined for this stock.
Quality of the assessment

NSCEFP stock survey trends are shown in Figure 3.5.1. For FU 33 the survey shows and
increase between 2001 and 2002, a stable period to 2004, and an increase in 2005. There
were no strong indications of changes in recruitment or discarding levels.

Perceptions of the stock are based on Danish LPUE data. The TAC is not thought to be
restrictive for the fleet exploiting this stock, but no information is available on techno-
logical creep in the fishery.

Status of stock
The stock appears able to sustain current levels of effort.
Management considerations for FU 5 and FU 33.

The perception of the state of these two FUs are based on trends in LPUEs and changes
in size compositions in the catches.

FU 5 (Botney Gut). The Belgian. Dutch and Danish LPUEs up to 2005 as presented in
Table 3.4.5.3 and Figure 3.4.5.1 above may not be optimal as indicators of stock density.
However, they do not indicate any decline in stock density for this FU. As for the size
composition in catches, the mean lengths (Figure 3.4.5.1) no conspicuous declining
trend can be seen, neither for females nor males. However, the lack of data for 2006 and
2007 along with the strong increase in exploitation seen in these years give rise to con-
cern about stock status at present.

FU 33 (Horn Reef). Again here, the (increasing) trend the Danish LPUEs (Table 3.4.5.6)
is not indicative of any decline in stock density. However, the marked shift in the size
distribution for 2005 compared to previous years (Figure 3.4.5.4) could have been a sign
of a too high exploitation level in recent years. . Also the slight decrease in mean size of
landings seen in 2007 could be interpreted as signs of high exploitation. However, as
LPUE further increased in 2006 and 2007was at a high level in 2005, this decrease in
mean size in the catch (in 2005) could merely have been a sign of large recruitment.

Considering these 2 FUs Management Area H, the WG recommends that the exploita-
tion of these 2 FUs remain at the same level as in previous years,. i.e. status quo.
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Nephrops Sub Area IV Overview

3.5.1 Summary

Assessments of the Nephrops Functional Units of Division IV utilised a number of ap-
proaches including TV surveys, length composition information and basic fishery data
such as landings and effort. Owing to uncertainties in the accuracy of historic landings
and to inaccurate effort figures in some fisheries, greater attention was paid to survey
information and size composition data.

Most stocks appear to be fairly stable in terms of abundance and size composition. At
the Fladen Ground there was a marked increase in abundance but at the Farn Deeps the
population size dropped in 2007 and there were unusual changes in the seasonal sex
ratio pattern. For most stocks the biennial assessment approach appears to be frequent
enough but the Working Group suggests that the Farn Deeps should be looked at again
in 2009.

Use of the technique to estimate abundance raised to the areas of suitable Nephrops
ground depends on as accurate an estimation of mud sediment distribution and area as
possible. In ICES Area IV the mud areas are derived from British Geological Survey
data. This is considered to give good coverage in the Fladen area (where extensive
maritime activity and resource use led to intensive sampling) but was less adequately
surveyed in places such as the Moray Firth.

Stock density varies from place to place and this probably reflects the different physical
nature of the grounds and the population dynamics of Nephrops associated with them.
This observation continues to give support to the long held ICES Working Group and
ACFM view that Nephrops stocks should be managed at a smaller scale. This was reiter-
ated by STECF in 2005 and 2006. As an overarching general comment, it is the Working
Group’s view that management at the Functional Unit level could confer controls to
ensure effort and catch are in line with resources available.

The same approaches for deriving possible forecasts of catch were used as for the pre-
vious Working Group (WGNSSK, 2006). These are indicated in the sections on individ-
ual Functional Units above. These calculations take no account of other, smaller areas
containing Nephrops populations which are not surveyed regularly and do not have
adequate sediment distribution to define accurately. There are however, increasing and
significant landings from some of these isolated patches, most notably the Devil’s Hole
area. To provide some guidance on appropriate landings for these areas, the use of av-

considered as follows :

Other areas in Subarea IV: 2005-2007 = 1335 tonnes

3.5.2 Management considerations

Current management of Nephrops in Subarea IV (both in terms of TACs and effort) does
not provide adequate safeguards to ensure that TACs are commensurate with effort or
that both these management control measures are applied at a scale appropriate to the
resources in each Functional Unit. The current situation allows for catches to be taken
anywhere in the ICES division and this could imply inappropriate harvest rates from
some parts. More importantly, vessels are free to move between grounds which allows
effort to develop on some grounds in a largely uncontrolled way. This appears to have
been a particular problem in the Farn Deeps Functional Unit in 2006 where increased
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vessel activity from other parts of the UK occurred. Management at the FU level could
address this problem.

It is expected that the quality of fishery data available for these stocks will continue to
improve. The UK Registration of Buyers and sellers has led to more accurate landings
information from these stocks and within a few years this should improve the basis for
assessment and forecasts of catch. Stock monitoring continues, and enhanced work on
observer trips onboard commercial vessels should furnish additional data which will be
beneficial in developing assessment approaches further.

In general bycatches of cod in the Nephrops fisheries have been fairly small, particularly
in recent years in inshore grounds of Division IV and it is important that emerging year
classes should not be subject to mortality as bycatch in smaller mesh fisheries. The cap-
ture of juvenile fish or other species such as haddock is also a problem in some of the
Functional Units and discarding of these is a problem in some years. This problem can
be addressed with the use of more selective gear and efforts are already being made in
Scotland through the Conservation Credits scheme which requires vessels targeting
Nephrops to use gear with larger square meshed panels (110 mm). Subject to evaluation
of the effectiveness of these measures, further action may be required to reduce by-
catch.
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Table 3.1.1 Nephrops Functional Units and descriptions by statistical rectangle.

Functional Stock ICES Rectangles Division

Unit

3 Skagerrak 47G0-G1; 46F9-G1; 45F8-G1; IIa
44F7-G0; 43F8-F9

4 Kattegat 44G1-G2; 42-43G0-G2; 41G1- | IIla
G2

5 Botney Gut 36-37 F1-F4; 35F2-F3 v

6 Farn Deep 38-40 E8-E9; 37E9 v

7 Fladen 44-49 E9-F1; 45-46E8 v

8 Firth of Forth 40-41E7; 41E6 v

9 Moray Firth 44-45 E6-E7; 44E8 v

10 Noup 47E6 v

32 Norwegian Deep 44-52 F2-F6; 43F5-F7 v

33 Off Horn Reef 39-41F4; 39-41F5 v
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Table 3.2.1.1 Nominal landings (tonnes) of Nephrops in Division IIla, 1984 — 2007, as officially re-
ported to ICES.

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
Denmark 3591 2944 2647 2840 2869 3022 3094 2790 2046 2251 2049 2419
Germany 0 0 0 0 0 0 0 0 0 0 0 1
Germany, Fed. Rep. 2 0 10 0 0 0 0 0 0 0 0 0
Netherlands 0 0 0 0 0 0 0 0 0 0 0 0
Norway 97 72 64 80 88 54 140 185 104 103 62 90
Sweden 1159 1115 1237 1240 1062 829 1098 1249 772 863 763 913
Total 4849 4131 3958 4160 4019 3905 4332 4224 2922 3217 2874 3423
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Denmark 2843 2959 3538 3487 3329 2868 3277 2752 2956 2918 2434 2890
Germany 1 5 12 6 7 1 7 12 13 2 6 13
Germany, Fed. Rep. 0 0 0 0 0 0 0 0 0 0 0 0
Netherlands 0 0 0 0 0 0 0 0 1 0 0 0
Norway 102 117 184 214 181 138 116 99 95 83 91 145
Sweden 1105 1129 1314 1259 1195 1040 1033 896 904 1044 1150 1465.05
Total 4051 4210 5048 4966 4712 4047 4433 3759 3969 4047 3681 4513.05

Table 3.2.1.2 Division IIla: Total Nephrops landings (tonnes) by Functional Unit plus Other rectan-
gles, 1991-2007.

Year FU 3 FU4 Total
1991 2924 1304 4228
1992 1893 1012 2905
1993 2288 924 3212
1994 1981 893 2874
1995 2429 998 3427
1996 2695 1285 3980
1997 2612 1594 4206
1998 3248 1808 5056
1999 3194 1755 4949
2000 2894 1816 4710
2001 2282 1774 4056
2002 2977 1471 4448
2003 2126 1641 3767
2004 2312 1653 3965
2005 2546 1488 4034
2006 2392 1280 3672
2007 2771 1741 4512
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Table 3.2.1.3 Sub Area Illa: Total Nephrops landings (tonnes) by country, 1991-2007.
Year Denmark Norway Sweden Germany Total
1991 2824 185 1219 4228
1992 2052 104 749 2905
1993 2250 103 859 3212
1994 2049 62 763 2874
1995 2419 90 918 3427
1996 2844 102 1034 3980
1997 2959 117 1130 4206
1998 3541 184 1319 12 5056
1999 3486 214 1243 6 4949
2000 3325 181 1197 7 4710
2001 2880 138 1037 1 4056
2002 3293 116 1032 7 4448
2003 2757 99 898 13 3767
2004 2955 95 903 12 3965
2005 2901 83 1048 2 4034
2006 2432 91 1143 6 3672
2007 2887 145 1467 13 4512
Table 3.2.1.4 Nephrops Skagerrak (FU 3): Landings (tonnes) by country, 1991-2007.
Year Denmark Norway Sweden Total
Trawl Creel Sub-total Trawl Creel Sub-total
1991 1639 185 0 185 949 151 1100 2924
1992 1151 104 0 104 524 114 638 1893
1993 1485 101 2 103 577 123 700 2288
1994 1298 62 0 62 531 90 621 1981
1995 1569 90 0 90 659 111 770 2429
1996 1772 102 0 102 708 113 821 2695
1997 1687 117 0 117 690 118 808 2612
1998 2055 184 0 184 864 145 1009 3248
1999 2070 214 0 214 793 117 910 3194
2000 1877 181 0 181 689 147 836 2894
2001 1416 125 13 138 594 134 728 2282
2002 2053 99 17 116 658 150 808 2977
2003 1421 90 9 99 471 135 606 2126
2004 1595 85 10 95 449 173 622 2312
2005 1727 71 12 83 538 198 736 2546
2006 1516 80 11 91 583 201 784 2392
2007 1664 127 18 145 709 253 962 2771
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Table 3.2.1.5 Nephrops Skagerrak (FU 3): Mean sizes (mm CL) of male and female Nephrops in
catches of Danish, Swedish and Norwegian trawlers combined, 1991-2007

Catches
Year Undersized Full sized All
Males Females Males Females Males Females

1991 30.2 30.9 41.2 42.7 30.9 29.8
1992 33.3 32.3 43.3 44.7 33.3 32.2
1993 33.0 315 42.0 43.6 33.0 31.5
1994 31.7 29.6 41.7 43.6 31.7 29.6
1995 30.0 28.5 41.6 41.3 32.9 29.8
1996 33.2 31.9 42.9 44.0 37.6 37.0
1997 35.8 34.5 44.6 44.1 39.8 39.1
1998 34.8 34.4 46.1 43.9 40.7 37.3
1999 34.6 33.9 44.9 43.8 39.3 36.1
2000 30.6 30.5 45.6 45.0 325 34.1
2001 33.6 33.6 45.5 43.6 37.3 36.4
2002 33.9 33.7 44.0 42.5 37.2 37.3
2003 33.5 32.6 43.2 43.4 38.0 36.7
2004 34.3 33.4 44.6 45.2 38.7 36.6
2005 33.5 32.4 43.7 43.0 36.4 35.3
2006 33.2 32.9 447 42.7 37.1 36.1
2007 32.6 31.9 44.4 42.4 34.9 33.5
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Table 3.2.1.6 Nephrops Skagerrak (FU 3): Catches and landings (tonnes), effort (‘000 hours trawling),
CPUE and LPUE (kg/hour trawling) of Swedish Nephrops trawlers, 1991-2005 (data presented for
single and twin trawls separately).

Single trawl
Year Catches | Landings Effort CPUE LPUE
1991 676 401 71.4 9.5 5.6
1992 360 231 73.7 4.9 3.1
1993 614 279 72.6 8.4 3.8
1994 441 246 60.1 7.3 4.1
1995 501 336 60.8 7.8 5.2
1996 754 488 511 14.8 9.6
1997 643 437 44.4 14.4 9.8
1998 794 557 49.7 16.0 11.2
1999 605 386 345 17.5 9.3
2000 486 329 32.7 14.9 10.9
2001 446 236 26.2 17.0 104
2002 503 301 29.4 17.1 8.8
2003 310 254 21.5 13.9 11.4
2004 474 257 20.1 23.6 12.8
2005 760 339 29.7 25.6 11.4
2006 839 401 375 224 10.7
2007 1607 564 57.3 28.0 9.8
Twin trawl

Year Catches | Landings Effort CPUE LPUE
1991 740 439 39.5 18.7 11.1
1992 370 238 34.1 10.9 7.0
1993 568 258 35.9 15.8 7.2
1994 444 248 34.1 13.1 7.3
1995 403 270 32.9 12.2 8.2
1996 187 121 13.0 14.4 9.3
1997 219 149 17.5 12,5 8.5
1998 254 178 16.7 15.2 10.6
1999 382 244 27.6 13.8 8.8
2000 349 237 313 11.1 10.1
2001 470 249 33.7 14.0 7.4
2002 392 244 333 11.8 7.1
2003 168 138 22.5 7.5 6.1
2004 217 118 21.7 10.0 5.4
2005 263 117 22.1 11.9 5.3
2006 253 121 19.6 12.9 6.2
2007 69 24 3.1 22.0 7.7
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Table 3.2.1.7 Nephrops Skagerrak (FU 3): Logbook recorded effort (days fishing) and LPUE (kg/day)
for bottom trawlers catching Nephrops with codend mesh sizes of 70 mm or above, and estimated
total effort by Danish trawlers, 1991-2007.

Logbook data Estimated
vear Effort LPUE [total effort
1991 17136 73 22158
1992 12183 70 16239
1993 11073 105 14068
1994 10655 110 11958
1995 10494 132 11935
1996 11885 138 12793
1997 11791 140 12075
1998 12501 155 13038
1999 13686 139 14787
2000 14802 120 15663
2001 14244 100 13976
2002 16386 123 16750
2003 10645 121 11802
2004 11987 122 12996
2005 10682 144 12003
2006 9638 141 10737
2007 7598 212 7877
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Table 3.2.1.8 Nephrops Kattegat (FU 4): Landings (tonnes) by country, 1991-2007.

Year Denmark Sweden Sub-total Total
Trawl Creel

1991 1185 119 0 119 1304
1992 901 111 0 111 1012
1993 765 159 0 159 924

1994 751 142 0 142 893

1995 850 148 0 148 998

1996 1072 213 0 213 1285
1997 1272 319 3 322 1594
1998 1486 306 4 310 1796
1999 1416 329 4 333 1749
2000 1448 357 4 361 1809
2001 1464 304 6 309 1773
2002 1240 219 5 224 1464
2003 1336 287 5 292 1628
2004 1360 270 11 281 1641
2005 1175 303 8 311 1486
2006 916 347 11 358 1274
2007 1223 491 15 505 1728

Table 3.2.1.9 Nephrops Kattegat (FU 4): Mean sizes (mm CL) of male and female Nephrops in discards, land-

ings and catches of Danish trawlers, 1991-2007.

Catches
Year Discards Landings All
Males | Females | Males Females | Males | Females

1991 30.7 31.1 42.4 42.5 32,5 32.9
1992 33.0 30.3 44 .4 43.2 36.7 34.9
1993 30.5 29.3 42.3 43.1 31.3 30.1
1994 29.7 28.3 40.8 40.2 31.2 28.9
1995 30.8 30.5 42.4 42.0 33.7 33.2
1996 32.7 31.3 42.0 44.0 36.7 37.3
1997 33.6 33.2 45.0 44.5 37.1 35.0
1998 34.2 33.2 45.6 44.1 41.3 36.8
1999 32.9 33.8 45.3 40.9 37.8 34.9
2000 35.1 35.2 457 42.1 40.4 36.9
2001 32.2 33.0 44.1 41.9 35.9 36.5
2002 34.4 33.3 44.4 43.8 37.2 36.2
2003 33.0 33.2 43.5 42.2 37.1 36.0
2004 34.7 34.2 45.1 43.2 39.9 37.5
2005 335 33.9 45.8 43.1 38.7 38.7
2006 33.2 33.6 45.1 42.8 37.9 37.4
2007 33.9 33.2 44.8 43.5 37.2 35.5
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Table 3.2.1.10 Nephrops Kattegat (FU 4): Catches and landings (tonnes), effort (‘000 hours trawling), CPUE
and LPUE (kg/hour trawling) of Swedish Nephrops trawlers, 1991-2007 (data presented for single and twin
trawls separately).

Single trawl
Year Catches | Landings Effort CPUE LPUE
1991 66 39 10.3 6.4 3.7
1992 44 28 11.6 3.8 2.4
1993 128 58 14.9 8.6 3.9
1994 95 53 16.2 5.7 3.2
1995 79 53 9.6 7.8 55
1996 207 134 13.7 15.1 9.8
1997 269 183 18.0 15.0 10.2
1998 181 127 131 13.8 9.7
1999 146 93 8.1 17.9 11.4
2000 114 77 8.5 13.4 9.1
2001 117 62 7.6 154 8.2
2002 42 25 3.7 11.2 6.7
2003 49 40 4.6 10.7 8.7
2004 70 44 4.3 16.2 10.1
2005 147 100 12.3 11.9 8.1
2006 234 154 151 15.5 10.2
2007 588 282 21.4 27.4 13.1
Twin trawl
Year Catches | Landings | Effort CPUE LPUE
1991 93 55 8.8 10.6 6.2
1992 101 65 14.2 7.1 4.6
1993 187 85 17.8 10.6 4.8
1994 138 77 14.2 9.7 5.4
1995 125 84 11.0 12.2 7.7
1996 97 63 7.5 13.0 8.4
1997 183 124 12.7 14.3 9.7
1998 215 151 15.0 14.4 10.1
1999 306 195 20.1 15.2 9.7
2000 330 224 24.5 135 9.1
2001 353 187 25.1 14.1 7.4
2002 256 153 23.2 11.0 6.6
2003 222 181 24.8 9 7.3
2004 253 158 16.5 15.4 9.6
2005 198 135 15.3 12.9 8.8
2006 183 121 12.7 14.4 9.5
2007 60 29 1.9 31.8 15.2




ICES WGNSSK Report 2008 115

Table 3.2.1.11 Nephrops Kattegat (FU 4): Logbook recorded effort (days fishing) and LPUE (kg/day) for bot-
tom trawlers catching Nephrops with codend mesh sizes of 70 mm or above, and estimated total effort by
Danish trawlers, 1991-2007.

Logbook data Estimated

vear Effort LPUE |total effort
1991 13494 69 17175
1992 12126 65 13627
1993 8815 75 10195
1994 9403 77 9802
1995 9039 91 9357
1996 9872 96 11209

1997 10028 112 11348
1998 10388 122 12144
1999 11434 109 13019
2000 12845 100 14448

2001 13017 93 15870
2002 11571 88 13772
2003 11768 103 13015
2004 11122 115 11669
2005 9286 127 9286
2006 8080 113 7998

2007 7165 162 7588
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Table 3.2.1.12 Nephrops Kattegat (FU 4): Danish UTV survey, 2007. Density estimates

Station nos/sgm grams / sqm
(10 min. hauls) area (sq m) (corr. f. visibility)
KAl 132.0 1.01 27.85
KA2 108.7 0.74 20.35
KA3 126.4 0.78 21.67
KA4 126.7 0.37 10.19
KAGB 106.9 0.13 3.58
KA7 98.2 0.14 3.81
KA8 149.0 0.08 2.23
KA9 134.3 0.37 10.25
KA10 134.6 0.69 19.00
KA1l 104.7 0.66 18.28
KA12 107.7 0.54 14.95
KA13 153.0 0.44 12.15
KA14 136.2 0.44 12.16
KA15 132.9 0.49 13.60
KA16 116.2 0.72 19.89
KA17 138.6 0.46 12.79
KA18 139.4 0.51 14.12
KA19 144.2 0.38 10.36
KA20 119.1 0.29 8.10
KA21 140.4 0.51 14.04
KA22 132.9 0.52 14.24
KA23 123.9 0.50 13.74
KA24 126.7 0.41 11.26
KA25 128.5 0.50 13.83
KA26 104.3 0.48 13.35
KA27 100.2 0.61 16.86
KA28 98.7 0.37 10.14
KA29 144.7 0.55 15.26
Average 0.49 13.50
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Table 3.4.1.1 Nominal landings (tonnes) of Nephrops in Division IV, 1984 - 2007, as officially reported to ICES.

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
Belgium 638 679 344 437 500 574 610 427 384 418 304 410
Denmark 7 50 323 479 409 508 743 880 581 691 1128 1182
Faeroe Islands - - - 0 0 0 0 0 0 1 3 12
France - - - 7 0 0 0 0 0 0 0 0
Germany . . . 0 0 0 0 2 2 16 24 16
Germany (Fed. Rep.) 5 4 5 1 2 1 2 0 0 0 0 0
Ireland - - - 0 0 0 0 0 0 0 0 0
Netherlands - - - 0 0 0 9 3 134 131 159 254
Norway 1 1 1 2 17 17 46 117 125 107 171 74
Sweden - 1 - 0 0 0 0 4 0 1 1 1
UK (Eng + Wales + NI) . . . 0 0 2938 2332 1955 1451 2983 3613 2530
UK (Eng + Wales) 1477 2052 2002 2173 2397 0 0 0 0 0 0 0
UK (Scotland) 4158 5369 6190 5304 6527 7065 6871 7501 6898 8250 8850 10018
UK - - - - - - - - - - - -
Total 6286 8156 8865 8403 9852 11103 10613 10889 9575 12598 14253 14497

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Belgium 185 311 238 350 252 283 284 229 213 183 211 206.2
Denmark 1315 1309 1440 1963 1747 1935 2154 2128 2244 2339 2021 1407
Faeroe Islands 0 1 1 1 0 0 0 0 0 0 0 0
France 0 0 0 0 0 0 0 0 0 0 0 0.04
Germany 69 64 58 104 79 140 125 50 50 109 288 602
Germany (Fed. Rep.) 0 0 0 0 0 0 0 0 0 0 0 0
Ireland 0 0 0 0 0 0 0 1 2 0 0 0
Netherlands 423 627 695 662 572 851 966 940 918 1019 982 1147
Norway 83 64 93 144 147 115 130 100 93 131 96 99
Sweden 0 1 3 4 37 26 14 1 1 3 2 5.89
UK (Eng + Wales + NI) 2462 2206 2094 2431 2210 2691 1964 2295 2241 3622 0 0
UK (Eng + Wales) 0 0 0 0 0 0 0 0 0 0 0 0
UK (Scotland) 8981 10466 8980 10715 9834 9681 11045 10094 12912 14446 0 0
UK - - - - - - - - - - 21003 21160
Total 13518 15049 13602 16374 14878 15722 16682 15838 18674 21851 24603 24627
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Year Belgium | Denmark | Germany| Netherl. | Norway | Sweden UK
1981 3980
1982 5437
1983 5551
1984 5628
1985 7 7380
1986 50 8186
1987 323 7468
1988 91 8914
1989 175 10001
1990 7 242 1 9194
1991 708 733 4 9455
1992 593 486 28 8344
1993 707 682 105 11235
1994 515 1126 171 12425
1995 657 1179 256 75 12552
1996 290 1310 424 83 11599
1997 491 1302 629 64 12677
1998 380 1437 57 708 91 11071
1999 491 1961 103 670 144 13142
2000 398 1743 79 613 147 37 12049
2001 434 1902 139 945 114 26 12377
2002 327 2148 126 1032 126 13 12978
2003 281 2117 50 1034 100 1 12073
2004 228 2229 50 1048 93 1 14950
2005 192 2191 108 1027 132 2 18241
2006 227 2015 287 989 114 1 20811
2007* 209 1430 623 1162 97 5 21071

* provisional
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Table 3.4.1.3 Nephrops, Landings from functional units and other areas in Division IV

Year FU5 FU6 FU7 FUS8 FU9 FU10 Fus2 | FU33 | Other | Total
1981 1073 373 1006 1416 36 76 3980
1982 2524 422 1195 1120 19 157 5437
1983 2078 693 1724 940 15 101 5551
1984 1479 646 2134 1170 111 88 5628
1985 2027 1148 1969 2081 22 139 7386
1986 2015 1543 2263 2143 68 204 8236
1987 2101 1696 1674 1991 44 195 7791
1988 2505 1573 2528 1959 76 364 9005
1989 3098 2299 1886 2576 84 233 10176
1990 2498 2540 1930 2038 217 222 9445
1991 862 2064 4221 1404 1519 196 74 560 10900
1992 612 1463 3363 1757 1591 188 76 401 9451
1993 721 3030 3493 2369 1808 376 339 160 434 12730
1994 503 3684 4569 1850 1538 495 755 137 703 14234
1995 869 2568 6440 1763 1297 280 489 164 844 14714
1996 679 2482 5218 1688 1451 344 952 77 808 13699
1997 1149 2189 6171 2194 1446 316 760 276 662 15163
1998 1111 2176 5136 2145 1032 254 836 357 694 13741
1999 1244 2401 6521 2205 1008 279 1119 737 988 16502
2000 1121 2178 5570 1785 1541 275 1084 610 900 15064
2001 1443 2574 5541 1528 1403 177 1190 791 1268 15915
2002 1231 1953 7247 1340 1118 401 1170 861 1383 16704
2003 1144 2245 6294 1126 1079 337 1089 929 1390 15633
2004 1070 2152 8729 1658 1335 228 922 1268 1224 | 18586
2005 1066 3093 10685 1990 1605 165 1089 1050 1120 21863
2006 986 4835 10693 2425 1771 133 1028 1292 1249 24412
2007* 1311 2955 11910 2566 1841 155 755 1467 1637 24598

* provisional
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Table 3.4.1.4 Nephrops, Moray Firth (FU 9), Nominal Landings of Nephrops, 1981-2007, as officially reported.

UK Scotland UK
Year Nephrops Other Creel Sub-total England Total **
trawl trawl
1981 1298 118 0 1416 0 1416
1982 1034 86 0 1120 0 1120
1983 850 90 0 940 0 940
1984 960 210 0 1170 0 1170
1985 1908 173 0 2081 0 2081
1986 1933 210 0 2143 0 2143
1987 1723 268 0 1991 0 1991
1988 1638 321 0 1959 0 1959
1989 2101 475 0 2576 0 2576
1990 1698 340 0 2038 0 2038
1991 1285 234 0 1519 0 1519
1992 1285 306 0 1591 0 1591
1993 1505 303 0 1808 0 1808
1994 1178 360 0 1538 0 1538
1995 967 330 0 1297 0 1297
1996 1084 364 1 1449 2 1451
1997 1102 343 0 1445 1 1446
1998 739 289 4 1032 0 1032
1999 813 193 2 1008 0 1008
2000 1344 194 3 1541 0 1541
2001 1188 213 2 1403 0 1403
2002 884 232 2 1118 0 1118
2003 874 194 11 1079 0 1079
2004 1223 103 9 1335 0 1335
2005 1526 64 12 1602 3 1605
2006 1718 73 11 1802 1 1803
2007 1818 16 6 1840 2 1843
* provisional na = not available
** There are no landings by other countries from this FU
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Table 3.4.1.5 Nephrops, Moray Firth (FU 9): Mean sizes (CL mm) above and below 35 mm of male and female
Nephrops in Scottish catches and landings, 1991-2007.

Catches Landings
Year <35mm CL <35mm CL =>35mm CL
Males Females Males Females Males Females
1981 na na 30.5 28.2 39.1 37.7
1982 na na 30.2 29.0 40.0 37.9
1983 na na 29.9 29.1 40.6 38.3
1984 na na 29.7 29.3 39.4 38.1
1985 na na 28.9 28.7 38.7 37.8
1986 na na 28.7 27.8 39.1 38.4
1987 na na 29.0 28.3 39.5 38.6
1988 na na 29.1 28.7 38.9 38.4
1989 na na 29.8 28.8 40.1 39.4
1990 28.8 28.1 30.4 29.1 38.4 38.7
1991 28.4 27.4 30.1 28.7 38.2 38.2
1992 29.4 28.6 31.0 30.5 38.3 38.0
1993 29.8 29.9 31.3 30.9 38.6 37.7
1994 28.9 30.1 30.8 31.0 39.5 37.5
1995 25.8 25.0 29.9 29.3 39.1 38.0
1996 29.3 28.4 30.6 29.7 38.5 38.0
1997 28.5 27.9 29.5 28.9 38.8 38.2
1998 28.7 28.2 30.1 29.3 38.8 38.2
1999 29.5 28.8 30.4 29.7 38.9 37.6
2000 29.8 29.1 31.5 30.6 39.2 38.3
2001 30.0 29.2 30.9 30.2 39.6 37.9
2002 27.2 27.0 31.2 30.9 41.0 38.7
2003 29.3 29.2 30.3 30.1 39.8 38.0
2004 29.3 28.3 31.1 30.3 39.0 39.1
2005 30.0 28.6 31.0 29.6 39.2 38.5
2006 30.2 29.3 30.6 29.6 39.3 38.6
2007 30.0 28.8 30.3 29.0 39.4 38.6
* provisional na = not available
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Table 3.4.1.6 Nephrops, Moray Firth (FU 9): Landings (tonnes), effort (‘000 hours trawling) and LPUE (kg/hour
trawling) of Scottish Nephrops trawlers, 1981-2007 (data for all Nephrops gears combined, and for single and
multirigs separately).

Year All Nephrops gears combined Single rig Multirig
Landings Effort LPUE Landings Effort LPUE Landings| Effort LPUE
1981 1298 36.7 35.4 1298 36.7 35.4 na na na
1982 1034 28.2 36.7 1034 28.2 36.7 na na na
1983 850 21.4 39.7 850 21.4 39.7 na na na
1984 960 23.2 41.4 960 23.2 41.4 na na na
1985 1908 49.2 38.8 1908 49.2 38.8 na na na
1986 1933 51.6 37.5 1933 51.6 375 na na na
1987 1723 70.6 24.4 1723 70.6 24.4 na na na
1988 1638 60.9 26.9 1638 60.9 26.9 na na na
1989 2102 69.6 30.2 2102 69.6 30.2 na na na
1990 1700 58.4 29.1 1700 58.4 29.1 na na na
1991 1284 47.1 27.3 571 25.1 22.7 713 22.0 32.4
1992 1282 40.9 313 624 24.8 25.2 658 16.1 40.9
1993 1505 48.6 31.0 783 28.1 27.9 722 20.6 35.0
1994 1178 475 24.8 1023 42.0 24.4 155 55 28.2
1995 967 30.6 31.6 857 27.0 31.7 110 3.6 30.6
1996 1084 38.2 28.4 1057 37.4 28.3 27 0.8 33.8
1997 1102 477 23.1 960 42.5 22.6 142 5.1 27.8
1998 739 34.4 215 576 28.1 20.5 163 6.3 25.9
1999 813 35.5 22.9 699 315 22.2 114 4.0 28.5
2000 1343 49.5 27.1 1068 39.8 26.8 275 9.7 28.4
2001 1188 47.6 25.0 913 37.0 24.7 275 10.6 25.9
2002 1526 355 43.0 649 27.2 23.9 234 7.9 29.6
2003 1718 411 41.8 737 25.3 29.1 135 3.6 37.5
2004 1818 36.9 49.3 1100 29.2 37.7 123 25 49.2
2005 1526 37.6 40.6 1309 34.0 38.5 217 3.6 60.3
2006 1718 411 41.8 1477 374 39.5 241 3.7 65.1
2007 1818 36.9 49.3 1503 32.4 46.4 315 4.5 70.0
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Table 3.4.1.7 Nephrops, Moray Firth (FU 9):Summary of TV results for most recent 3 years (2005-2007) showing
strata surveyed, numbers of stations in each strata, mean density and observed variance, overall abundance and
variance raised to stratum area. Proportion indicates relative amounts of overall raised variance attributable to
each stratum.
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2005 TV survey
M & SM 169 7 0.65 0.19 110 755 0.070
MS(west) 682 10 0.44 0.10 298 4510 0.418
MS(mid) 698 12 0.35 0.04 247 1631 0.151
MS(east) 646 13 0.33 0.12 211 3904 0.362
Total 2195 42 866 10799 1
2006 TV survey
M & SM 169 6 0.43 0.02 72 107 0.021314
MS(west) 682 19 0.16 0.05 112 1305 0.260038
MS(mid) 698 12 0.19 0.04 132 1515 0.301956
MS(east) 646 13 0.30 0.07 193 2091 0.416692
Total 2195 50 509 5018 1
2007 TV survey
M & SM 169 3 0.42 0.10 72 976 0.098
MS(west) 682 12 0.29 0.11 195 4283 0.430
MS(mid) 698 11 0.22 0.01 156 408 0.041
MS(east) 646 13 0.33 0.13 215 4288 0.431
Total 2195 39 637 9955 1
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Table 3.4.1.8 Nephrops, Moray Firth (FU 9): Results of the 1993—-2007 TV surveys.

Mean 9.5 %
. . Abundance | confidence

Year Stations density interval

burrows/m?2 millions millions
1993 31 0.19 418 94
1994 29 0.39 850 213
1995 no survey
1996 27 0.26 563 109
1997 34 0.14 317 66
1998 31 0.18 391 115
1999 52 0.22 484 105
2000 44 0.21 467 118
2001 45 0.19 417 135
2002 31 0.29 630 146
2003 32 0.32 706 306
2004 42 0.31 686 200
2005 42 0.36 801 192
2006 50 0.22 437 140
2007 39 0.28 566 190
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Table 3.4.1.9 Nephrops, Moray Firth (FU 9): Predicted landings potential based on abundance estimates using
TV surveys, current landings and discard length distributions for the Moray Firth, and a range of harvest ratios.

Males Females
Weight = a*CL"b a= 0.00028 a= 0.00085
b 3.24 b= 291
CL Landings Discards Removals wt(g) Landings (t) CL Landings Discards Removals  wt (g) Landings (t)
('000) ('000) ('000) ('000) ('000) ('000)
11 0.0 0.0 0.0 0.88 0.00 11 0.0 0.0 0.0 117 0.00
13 0.0 0.0 0.0 1.45 0.00 13 0.0 0.0 0.0 1.84 0.00
15 7.6 0.7 8.1 2.23 16.96 15 26.1 0.0 26.1 271 70.80
17 324 16.5 448 3.27 105.87 17 73.0 30.4 95.8 3.82 278.99
19 125.3 72.0 179.3 4.60 576.03 19 215.0 171.7 343.8 5.19 1116.49
21 259.9 326.3 504.6 6.26 1627.10 21 731.0 503.8 1108.9 6.85 5009.41
23 576.4 608.0 1032.4 8.30 4783.73 23 1739.9 753.8 2305.3 8.83 15358.82
25 1679.0 1130.7 2527.0 10.76 18060.19 25 3469.7 1102.8 4296.8 11.14  38661.91
27 3958.6 1035.8 4735.5 13.68 54136.69 27 5375.5 929.0 6072.3 13.82 74313.49
29 5470.3 375.5 5751.9 17.10 93549.62 29 6233.1 380.7 6518.6 16.90 105328.49
31 6692.9 122.7 6784.9 21.08 141077.68 31 5403.9 1445 5512.3 20.39 110182.51
33 6010.4 51.8 6049.3 25.65 154188.90 33 3982.8 76.3 4040.0 24.32 96874.86
35 4832.4 27.3 4852.9 30.87  149190.45 35 3002.2 11.7 3011.0 28.72 86238.03
37 3548.5 3.7 3551.3 36.78  130527.40 37 2184.7 13 2185.7 33.62 73448.17
39 2236.3 6.6 22413 43.43 97132.03 39 1329.5 13 1330.5 39.03 51892.17
41 1478.9 0.7 1479.4 50.87 75235.80 41 689.3 0.0 689.3  44.99 31008.63
43 972.4 0.0 972.4 59.15 57516.13 43 377.6 0.0 377.6 51.51 19449.04
45 517.6 3.1 519.9 68.31 35358.00 45 143.8 0.0 143.8 58.62 8429.52
47 297.8 0.0 297.8 78.41 23350.94 47 90.5 0.7 91.0 66.35 6004.54
49 144.1 0.0 144.1 89.50 12896.88 49 31.8 0.0 31.8 74.72 2376.01
51 79.6 0.0 79.6 101.63 8089.50 51 12.9 0.0 12.9 83.75 1080.38
53 37.8 0.0 37.8 114.85 4341.16 53 7.1 0.0 7.1 93.47 663.66
55 16.9 0.0 169 129.21 2183.60 55 2.8 0.0 2.8 103.91 290.94
57 24.4 0.0 24.4 14477 3532.28 57 1.3 0.0 1.3 115.08 149.60
59 4.1 0.0 4.1 16157 662.45 59 0.6 0.0 0.6 127.01 76.21
61 2.6 0.0 2.6 179.68 467.18 61 0.1 0.0 0.1 139.73 13.97
63 0.0 0.0 0.0 199.15 0.00 63 0.0 0.0 0.0 153.25 0.00
65 0.0 0.0 0.0 220.03 0.00 65 0.0 0.0 0.0 167.61 0.00
67 0.0 0.0 0.0 24237 0.00 67 0.0 0.0 0.0 182.82 0.00
69 0.0 0.0 0.0 266.24 0.00 69 0.0 0.0 0.0 198.91 0.00
Total 41842.25 1068.61 38205.20 728.32
Removals 80047.45 Land Wt 1796.92
(M+F 000s)
TV abundance (thousands) 622820.2

Predicted Landings = Land Wt * TV abundance * harvest rate / removals

Predicted Landings (tonnes)

Landings with harvest ratio eq. Fmax (0.71) 7094.19
Landings with harvest ratio eq. to F0.1 (0.24) 3032.86
Landings potential with 25% harvest rate 3495.30
Landings potential with 20% harvest rate 2796.24
Landings potential with 15% harvest rate 2097.18
Landings potential with 18% removals 2516.62

Landings potential with 10% removals 1398.12
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Table 3.4.1.10 Nephrops, Noup (FU 10), Nominal Landings of Nephrops, 1981-2007, as officially reported.

UK Scotland
vear Net;? :l\r,aps Ct)rz]vslr Creel Sub-total Total ™
1981 13 23 0 36 36
1982 12 7 0 19 19
1983 9 6 0 15 15
1984 75 36 0 111 111
1985 2 20 0 22 22
1986 46 22 0 68 68
1987 12 32 0 44 44
1988 23 53 0 76 76
1989 24 61 0 84 84
1990 101 116 0 217 217
1991 110 86 0 196 196
1992 56 130 0 188 188
1993 200 176 0 376 376
1994 308 187 0 495 495
1995 162 118 0 280 280
1996 180 164 0 344 344
1997 185 130 1 316 316
1998 183 71 0 254 254
1999 211 68 0 279 279
2000 196 79 0 275 275
2001 89 88 0 177 177
2002 244 157 0 401 401
2003 258 79 0 337 337
2004 175 53 0 228 228
2005 81 84 0 165 165
2006 44 89 0 133 133
2007* 47 108 0 155 155
* provisional na = not available
** There are no landings by other countries from this FU
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Table 3.4.1.11 Nephrops, Noup (FU 10): Mean sizes (CL mm) above and below 35 mm of male and female Neph-
rops in Scottish catches and landings, 1991-2007

Catches Landings
Year <35mm CL <35mm CL >35mm CL
Males Females Males Females Males Females
1997 na na 29.7 28.3 40.4 38.2
1998 na na 30.4 29.8 38.8 38.6
1999 na na 30.4 30.1 39.2 37.8
2000 na na 31.8 30.1 38.2 39.1
2001 na na 31.4 29.6 38.7 37.9
2002 na na 30.8 29.9 39.7 38.5
2003 na na 29.3 30.4 39.9 38.5
2004 na na 31.0 30.0 39.2 38.9
2005 na na 31.0 29.3 39.3 38.4
2006 na na 30.8 30.2 40.4 38.7
2007 na na 30.7 29.4 40.2 38.7
* provisional na = not available
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Table 3.4.1.12Nephrops, Noup (FU 10): Landings (tonnes), effort (‘000 hours trawling) and LPUE (kg/hour trawl-
ing) of Scottish Nephrops trawlers, 1981-2007 (data for all Nephrops gears combined, and for single and mul-
tirigs separately).

Year All Nephrops gears combined Single rig Multirig
Landings Effort LPUE Landings Effort LPUE Landings | Effort LPUE
1981 13 0.4 34.3 13 0.4 34.3 na na na
1982 12 0.5 24.7 12 0.5 24.7 na na na
1983 9 0.3 30.7 9 0.3 30.7 na na na
1984 75 2.0 36.9 75 2.0 36.9 na na na
1985 2 0.1 25.0 2 0.1 25.0 na na na
1986 46 0.7 62.6 46 0.7 62.6 na na na
1987 12 0.7 18.1 12 0.7 18.1 na na na
1988 23 1.0 34.3 23 1.0 34.3 na na na
1989 24 0.9 25.8 24 0.9 25.8 na na na
1990 101 2.9 34.6 101 2.9 34.6 na na na
1991 110 4.8 229 23 0.9 25.6 87 3.9 22.3
1992 56 1.8 311 33 1.4 23.6 23 0.4 57.5
1993 200 4.8 41.7 152 3.6 42.0 48 1.2 39.0
1994 308 8.4 36.7 273 7.6 36.0 35 0.8 42.1
1995 162 3.9 415 139 35 39.9 23 0.4 63.2
1996 180 4.4 40.9 174 4.2 41.4 6 0.2 30.0
1997 185 5.3 34.9 172 4.9 35.1 13 0.4 325
1998 183 3.2 57.2 171 3.0 57.0 12 0.2 60.0
1999 211 4.1 51.8 196 3.8 53.0 15 0.3 54.9
2000 196 2.0 98.0 161 1.8 89.4 35 0.2 175.0
2001 89 1.7 52.4 82 1.4 58.6 7 0.3 23.3
2002 81 0.6 133.9 185 2.1 88.1 59 1.2 49.2
2003 258 0.5 551.3 217 2.3 94.3 41 0.4 102.5
2004 175 2.2 79.5 144 2.2 65.2 31 0.0 -
2005 81 0.6 135.0 58 0.6 98.3 23 0.0 -
2006 44 0.3 146.7 42 0.4 94.6 2 0.0 -
2007 47 0.6 78.3 43 0.6 71.3 4 0.0 -
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Table 3.4.1.13 Nephrops, Noup (FU 10): Results of the 1994-1999 and 2006—2007 TV surveys. No TV surveys
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were possible for this stock between 2000-2004 and in 2005 poor visibility prevented a full analysis

Mean 9.5 %
Year Stations density Abundance cqnfldence
interval
burrows/m? millions millions
1994 10 0.63 250 90
1995 no survey
1996 no survey
1997 no survey
1998 no survey
1999 10 0.30 120 42
2000 no survey
2001 no survey
2002 no survey
2003 no survey
2004 no survey
2005 2 poor visibility, limited survey - see text
2006 7 0.18 73.7 47.1
2007 9 0.15 60 25
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Table 3.4.2.2 Nephrops, Fladen (FU 7), Nominal Landings of Nephrops, 1981-2007, as officially reported.

UK Scotland Other

Year Denmark Netp::“r,aps (321\;( Sub-total couTIrles Total
1981 0 304 69 373 0 373

1982 0 382 40 422 0 422

1983 0 548 145 693 0 693

1984 0 549 97 646 0 646

1985 7 1016 125 1141 0 1148
1986 50 1398 95 1493 0 1543
1987 323 1024 349 1373 0 1696
1988 81 1306 186 1492 0 1573
1989 165 1719 415 2134 0 2299
1990 236 1703 598 2301 3 2540
1991 424 3024 769 3793 6 4223
1992 359 1794 1179 2973 31 3363
1993 224 2033 1233 3266 3 3493
1994 390 1817 2356 4173 6 4569
1995 439 3569 2428 5997 4 6440
1996 286 2338 2592 4930 2 5218
1997 235 2713 3221 5934 2 6171
1998 173 2291 2672 4963 0 5136
1999 96 2860 3549 6409 16 6521
2000 103 2915 2546 5461 6 5570
2001 64 3539 1936 5475 2 5541
2002 173 4513 2546 7059 15 7247
2003 82 4175 2033 6208 4 6294
2004 136 7274 1319 8593 0 8729
2005 321 8849 1514 10363 0 10684
2006 283 9469 1028 10497 2 10782
2007* 119 11054 734 11788 0 11907

Table 3.4.2.3Nephrops, Fladen (FU 7): Mean sizes (CL mm) above and below 35 mm of male and female Neph-
rops in Scottish catches and landings, 1993-2007.

Catches Landings
Year <35mm CL <35mm CL >35mm CL
Males Females Males Females Males Females
1993 na na 30.4 29.6 38.7 38.2
1994 na na 30.0 28.9 39.2 37.8
1995 na na 30.6 29.8 39.9 38.1
1996 na na 30.4 29.1 40.6 38.8
1997 na na 30.2 29.1 40.9 38.8
1998 na na 30.8 29.4 40.7 38.4
1999 na na 30.9 29.6 40.5 38.5
2000 30.8 30.1 31.2 30.5 41.3 38.7
2001 30.1 29.4 30.7 29.7 39.6 38.0
2002 30.6 30.1 31.3 30.7 39.5 38.3
2003 30.9 29.8 31.3 30.1 40.0 38.1
2004 30.8 29.6 311 29.8 39.9 38.8
2005 30.9 30.0 31.2 30.1 40.1 38.2
2006 30.1 29.5 30.8 30.0 40.7 38.3
2007~ 29.8 28.8 30.4 29.4 40.9 38.9
* provisional na = not available
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Table 3.4.2.4 Nephrops, Fladen (FU 7): Landings (tonnes), effort (‘000 hours trawling) and LPUE
(kg/hour trawling) of Scottish Nephrops trawlers, 1981-2007 (data for all Nephrops gears com-
bined, and for single and multirigs separately).

vear All Nephrops gears combined Single rig Multirig

Landings Effort LPUE Landings Effort LPUE Landings Effort LPUE
1981 304 8.6 35.3 304 8.6 35.3 na na na
1982 382 12.2 313 382 12.2 313 na na na
1983 548 154 35.6 548 15.4 35.6 na na na
1984 549 11.4 48.2 549 11.4 48.2 na na na
1985 1016 26.6 38.2 1016 26.6 38.2 na na na
1986 1398 37.8 37.0 1398 37.8 37.0 na na na
1987 1024 41.6 24.6 1024 41.6 24.6 na na na
1988 1306 41.7 31.3 1306 41.7 31.3 na na na
1989 1719 47.2 36.4 1719 47.2 36.4 na na na
1990 1703 434 39.2 1703 43.4 39.2 na na na
1991 3024 78.5 38.5 410 11.4 36.0 2614 67.1 39.0
1992 1794 38.8 46.2 340 9.4 36.2 1454 29.4 49.5
1993 2033 49.9 40.7 388 9.6 40.4 1645 40.3 40.8
1994 1817 48.8 37.2 301 8.4 35.8 1516 40.4 375
1995 3569 75.3 47.4 2457 52.3 47.0 1022 23.0 44.4
1996 2338 57.2 40.9 2089 51.4 40.6 249 5.8 42.9
1997 2713 76.5 355 2013 54.7 36.8 700 21.8 32.1
1998 2291 60.0 38.2 1594 39.6 40.3 697 20.5 34.0
1999 2860 76.8 37.2 1980 50.3 39.4 880 26.5 33.2
2000 2915 92.1 31.7 2002 62.9 31.8 913 29.2 313
2001 3539 108.2 32.7 2162 65.8 329 1377 42.4 325
2002 4513 109.6 41.2 2833 58.9 48.1 1680 50.7 33.1
2003 4175 53.7 717 3388 42.8 79.2 787 10.9 72.2
2004 7274 56.1 129.8 6177 475 130.2 1097 8.6 127.6
2005 8849 61.3 144.4 6834 43.4 157.5 2015 17.9 112.7
2006 9469 65.7 144.1 7149 50.2 142.4 2320 15.5 149.7
2007 11054 69.6 158.8 8232 52.2 157.7 2822 17.4 162.2
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Table 3.4.2.5Nephrops, Fladen (FU 7): Logbook recorded effort (days fishing) and LPUE (kg/day) for bottom
trawlers catching Nephrops with codend mesh sizes of 70 mm or above, and estimated total effort by Danish
trawlers, 1991-2007.

Logbook data

Year

Effort LPUE
1991 3115 116
1992 2289 130
1993 820 130
1994 1209 251
1995 841 343
1996 568 254
1997 395 349
1998 268 165
1999 197 251
2000 292 170
2001 213 181
2002 335 368
2003 194 308
2004 290 461
2005 607 482
2006 576 450
2007* 274 426

* provisional na = not available

Table 3.4.2.6 Nephrops, Fladen Ground (FU 7):Summary of TV results for most recent 3 years (2005-2007) show-
ing strata surveyed, numbers of stations in each strata, mean density and observed variance, overall abundance
and variance raised to stratum area. Proportion indicates relative amounts of overall raised variance attribut-
able to each stratum.
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2005 TV survey
>80 3248 13 0.30 0.01 967 5940 0.055 0
55<80 4967 22 0.25 0.01 1257 9540 0.088 0
40<55 4304 12 0.22 0.01 961 9410 0.087 0
<40 15634 25 0.10 0.01 1607 83635 0.771 1
Total 28153 72 4793 108524 1
2006 TV survey
>80 3248 11 0.31 0.00 1019 2921 0.019 O
55<80 4967 17 0.31 0.02 1525 23357 0.153 O
40<55 4304 13 0.23 0.02 996 21936 0.143 0
<40 15634 28 0.16 0.01 2568 104780 0.685 1
Total 28153 69 6109 152993 1
2007 TV survey
>80 3248 12 0.48 0.00 1567 2176 0.010
55<80 4967 17 0.40 0.01 1995 18922 0.089
40<55 4304 17 0.33 0.02 1430 21414 0.101
<40 15634 36 0.25 0.02 3861 169149 0.799
Total 28153 82 8854 211661 1




ICES WGNSSK Report 2008

Table 3.4.2.7 Nephrops, Fladen (FU 7): Results of the 1992—-2007 TV surveys.

Mean 9.5 %

Year Stations density Abundance cqnfldence
interval
burrows/m?2 millions millions

1992 69 0.17 4942 508
1993 74 0.21 6007 768
1994 59 0.30 8329 1099
1995 61 0.24 6733 1209
1996 No survey
1997 56 0.13 3736 689
1998 60 0.18 5181 968
1999 62 0.20 5597 876
2000 68 0.17 4898 663
2001 50 0.23 6725 1310
2002 54 0.29 8217 1022
2003 55 0.21 5890 1129
2004 52 0.21 5976 1112
2005 72 0.17 4793 659
2006 69 0.23 6464 892
2007 82 0.31 8854 920
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Table 3.4.2.8 Nephrops, Fladen (FU 7): Predicted landings potential based on abundance estimates using TV
surveys, current landings and discard length distributions for the Fladen, and a range of harvest ratios.

Males Females
Weight = a*CL"b a= 0.00028 a= 0.00085
b= 3.24 b= 291

CL Landings Discards Removals  wt (g) Landings (t) CL Landings Discards Removals wt (g) Landings (t)

(000) (000) (000) (000) (000) (000)
11 0.0 0.0 0.0 0.88 0.00 11 0.0 0.0 00 117 0.00
13 0.0 11 08 1.45 0.00 13 0.0 11 08 184 0.00
15 37.3 25.2 56.2 2.23 83.22 15 58.1 29.3 801 271 157.61
17 109.6 123.8 202.5 3.27 358.14 17 283.1 1185 3720 382  1081.94
19 4455 329.5 692.6 4.60 2048.06 19 732.7 498.8 1106.8 519  3804.89

21 1076.3 1017.8 1839.7 6.26 6738.15 21 2894.7 1873.8 4300.1 6.85 19836.84
23 2914.6 2134.2 4515.3 8.30 24189.19 23 7964.1 5286.4 11928.9 8.83 70302.43
25 7106.2 5610.6 11314.2 10.76 76437.96 25 16748.9 9908.2 24180.1 11.14 186628.37
27 15517.2 8791.6 22110.9 13.68  212208.81 27 26128.0 12053.2 35167.9 13.82 361206.01
29 23290.7 9083.5 30103.3 17.10  398302.87 29 33388.9 10711.8 41422.8 16.90 564214.04
31 29101.4 4791.6 32695.1 21.08 613419.88 31 32424.6 6086.9 36989.8 20.39 661119.53
33 29516.5 1699.2 30790.9 25.65 757206.93 33 25666.4 3014.1 27927.0 24.32 624291.66

35 26846.2 560.3 27266.4 30.87 828821.40 35 16473.1 1110.4 17305.9 28.72 473188.89
37 231225 120.8 23213.1 36.78  850533.99 37 10256.3 457.0 10599.1 33.62 344810.04
39 16553.9 56.3 16596.1 43.43  719006.36 39 5913.1 146.9 6023.3 39.03 230796.24
41 12995.1 20.1 13010.2 50.87 661097.26 41 3271.2 25.3 3290.2 4499 147157.18
43 9484.9 4.2 9488.1 59.15 561018.86 43 1710.6 19.9 17255 5151  88107.87
45 6291.9 13 6292.9 68.31  429808.72 45 972.2 6.2 976.9 58.62 56990.15
47 4264.9 0.0 4264.9 78.41 334417.11 47 541.8 0.0 541.8 66.35  35947.60
49 2469.9 0.0 2469.9 89.50 221054.94 49 162.7 1.3 163.7 74.72 12156.52
51 1503.2 0.0 1503.2 101.63  152765.62 51 59.4 0.0 59.4 83.75 4974.79
53 846.6 0.0 846.6 114.85 97228.16 53 53.2 0.0 53.2 93.47 4972.75
55 504.8 0.0 504.8 129.21 65223.87 55 23.9 0.0 239 103.91 2483.38
57 285.1 0.0 285.1 144.77 41272.61 57 15.3 0.0 153 115.08 1760.70
59 138.2 0.0 138.2 161.57 22329.35 59 14.0 0.0 14.0 127.01 1778.14
61 67.9 0.0 67.9 179.68 12200.48 61 2.7 0.0 2.7 139.73 377.26
63 18.2 0.0 18.2  199.15 3624.54 63 0.3 0.0 0.3 153.25 45.98
65 6.5 0.0 6.5 220.03 1430.19 65 6.8 0.0 6.8 167.61 1139.73
67 10.9 0.0 10.9 242.37 2641.88 67 0.6 0.0 0.6 182.82 109.69
69 1.7 13 2.7 266.24 452.61 69 0.0 0.0 0.0 198.91 0.00

Total 240307.00 7095.92 224278.53 3899.44

Removals 464585.53 Land Wt 10995.36

(M+F 000s)

TV abundance (thousands) 6703362.4
Predicted Landings = Land Wt * TV abundance * harvest rate / removals

Predicted Landings (tonnes)

Landings with harvest ratio eq. Fmax (0.33) 44364.04
Landings with harvest ratio eq. to F0.1 (0.18) 26187.16
Landings potential with 25% harvest rate 39662.18
Landings potential with 20% harvest rate 31729.74
Landings potential with 15% harvest rate 23797.31

Landings potential with 10% harvest rate 15864.87
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Table 3.4.3.1 Nephrops Norwegian Deep (FU 32): Landings (tonnes) by country, 1993-2007.
Norway
Year Denmark Sweden UK Total
Trawl Creel Sub-total

1993 220 102 1 103 16 339
1994 584 161 0 161 10 755
1995 418 68 1 69 2 489
1996 868 73 1 74 10 952
1997 689 56 8 64 7 760
1998 743 88 1 89 836
1999 972 119 15 134 13 1119
2000 871 143 0 143 37 33 1084
2001 1026 72 13 85 26 53 1190
2002 1043 42 21 63 13 52 1171
2003 996 68 11 79 1 14 1090
2004 835 72 8 80 1 6 922
2005 979 89 13 102 2 6 1089
2006 939 62 19 81 1 6 1027
2007* 652 77 20 97 5 1 755

* provisional na = not available

Table 3.4.3.2 Nephrops Norwegian Deep (FU 32): Danish effort(days and LPUE, 1993 to 2007

Year Effort LPUE
1993 1317 121
1994 2126 208
1995 1792 198
1996 3139 235
1997 3189 218
1998 2707 214
1999 3710 226
2000 3986 192
2001 5372 166
2002 4968 188
2003 5273 177
2004 3488 216
2005 3919 234
2006 4796 196
2007 2878 226




136

ICES WGNSSK Report 2008

Table 3.4.4.2Nephrops Farn Deeps (FU 6): Landings (tonnes) by country, 1981-2007

Other
UK UK countries*
Year England | Scotland | Sub total * Total
1981 1006 67 1073 0 1073
1982 2443 81 2524 0 2524
1983 2073 5 2078 0 2078
1984 1471 8 1479 0 1479
1985 2009 18 2027 0 2027
1986 1987 28 2015 0 2015
1987 2158 33 2191 0 2191
1988 2390 105 2495 0 2495
1989 2930 168 3098 0 3098
1990 2306 192 2498 0 2498
1991 1884 179 2063 0 2063
1992 1403 60 1463 10 1473
1993 2941 89 3030 0 3030
1994 3530 153 3683 0 3683
1995 2478 90 2568 1 2569
1996 2386 96 2482 1 2482
1997 2109 80 2189 0 2189
1998 2029 147 2176 1 2177
1999 2197 194 2391 0 2391
2000 1947 231 2178 0 2178
2001 2319 255 2574 0 2574
2002 1739 215 1953 0 1953
2003 2031 214 2245 0 2245
2004 1952 201 2152 0 2152
2005 2936 158 3093 0 3094
2006 4385 434 4819 39 4858
2007~ 2525 437 2962 4 2966
* provisional na = not available
** Other countries includes Ne, Be and Dk
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Table 3.4.4.3 Nephrops Farn Deeps (FU 6): Mean sizes (CL mm) of male and female Nephrops in English catches
and landings, 1985-2007.

Catches Landings
Year Males Females Males Females
1985 30.1 28.5 35.4 33.8
1986 31.7 30.2 35.3 33.7
1987 28.6 27 35.3 33.3
1988 28.7 27.3 35 33.9
1989 29 28.2 32.4 31.9
1990 27.1 27.4 31.8 31.3
1991 28.9 27.1 33.5 33.1
1992 30.8 29 33 31.9
1993 32.1 28.7 33.4 30.1
1994 30.5 27.7 33.8 30.5
1995 28.4 27.4 33.8 31.6
1996 29.8 28.2 34.5 32.1
1997 29.9 29.6 335 32.1
1998 30 28.9 34.9 33.7
1999 29.6 275 35.1 33.6
2000 28.7 27.9 34.1 33.6
2001 28.3 27.5 36.2 35
2002 28.5 27.4 31.3 30.4
2003 29.6 27.8 32.2 31.2
2004 29.4 27.3 32.6 30.9
2005 30.1 28.6 325 31.3
2006 29.3 30.4 31.7 32.6
2007* 31.3 30.9 33.4 32.9
* provisional na = not available
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Table 3.4.4.4 Nephrops Farn Deeps (FU 6): Catches and landings (tonnes), effort (‘000 hours trawling), CPUE and
LPUE (kg/hour trawling) of UK Nephrops trawlers, 1985-2007.

Year Catches | Landings Effort CPUE LPUE
1985 3942 2012 88.7 445 22.7
1986 2597 1995 90.1 28.8 221
1987 4221 2177 98.3 43 22.2
1988 5312 2472 118.1 45 20.9
1989 4437 3076 133.5 33.2 23

1990 3501 2471 116.2 30.1 21.3
1991 2824 2020 114.7 24.6 17.6
1992 2178 1437 69.5 313 20.7
1993 3391 3011 111.8 30.3 26.9
1994 5094 3684 143.4 35.5 25.7
1995 4714 2539 97 48.6 26.2
1996 4417 2475 90.5 48.8 27.4
1997 3263 2155 85.3 38.2 25.3
1998 3154 2128 78.2 40.3 27.2
1999 3936 2369 86.7 45.4 27.3
2000 3804 2073 88.7 42.9 23.4
2001 5069 2412 103.6 48.9 23.3
2002 2683 1898 75.2 36 25.2
2003 2834 2165 77.9 46.4 27.8
2004 2607 1986 60.8 47.2 32.7
2005 3586 2819 72.8 49.9 38.7
2006 5755 4620 98.1 62.9 47.1
2007* 3084 2633 90.6 37.5 29.1

* provisional na = not available
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Table 3.4.4.5 Nephrops Farn Deeps (FU 6): Results from TV surveys carried out in 1996-2007, giving estimates of
stock abundance and biomass.

95%
confidenc
Mean |Abundanc e
density e interval | Biomass
Year Stations | Season |burrows/m2} millions millions |'000 tonnes
71 Spring 0.53 1751 120 [19.5-40.7
1996 - Autumn No survey
105 Spring 0.53 1793 167 |[13.0-36.4
1997 87 Autumn 0.55 1800 150 20.4 - 29.2
78 Spring 0.25 795 58 9.7-12.1
1998 91 Autumn 0.39 1308 107 9.6 - 48.7
95 Spring 0.29 994 94 18.9-25.5
1999 - Autumn No survey
98 Spring 0.33 1113 | 80 |12.5-20.0
2000 - Autumn No survey
- Spring No survey
2001 180 Autumn 0.67 2022 80 17.1 - 39.0
180 Spring 0.54 1668 112 19.1-37.5
2002 37 Autumn 0.39 1258 134 14.2 - 23.0
- Spring No survey
2003 89 Autumn 0.39 1302 | 108 |16.1-32.0
- Spring No survey
2004 76 Autumn 0.51 1652 | 121 ]19.9-40.8
- Spring No survey
2005 105 Autumn 0.59 1988 | 177 |23.4-45.2
- Spring No survey
2006 105 | Autumn* | 0.44 1492 | 137 [|22.0-36.7
- Spring No survey
2007* 105 | Autumn* | 0.34 1149 | 137 [11.4-367
* provisional
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Table 3.4.4.7Nephrops, Firth of Forth (FU 8), Nominal Landings of Nephrops, 1981-2007, as of-
ficially reported.

UK Scotland UK
Year Nephrops Other Creel Sub-total England Total **
trawl trawl
1981 945 61 0 1006 0 1006
1982 1138 57 0 1195 0 1195
1983 1681 43 0 1724 0 1724
1984 2078 56 0 2134 0 2134
1985 1908 61 0 1969 0 1969
1986 2204 59 0 2263 0 2263
1987 1582 92 0 1674 0 1674
1988 2455 73 0 2528 0 2528
1989 1833 52 0 1885 1 1886
1990 1901 28 0 1929 1 1930
1991 1359 45 0 1404 0 1404
1992 1714 43 0 1757 0 1757
1993 2349 18 0 2367 2 2369
1994 1827 17 0 1844 6 1850
1995 1708 53 0 1761 2 1763
1996 1621 66 1 1688 0 1688
1997 2137 55 0 2192 2 2194
1998 2105 38 0 2143 2 2145
1999 2192 9 1 2202 3 2205
2000 1775 9 0 1784 1 1785
2001 1484 35 0 1519 9 1528
2002 1302 31 1 1334 6 1340
2003 1115 8 0 1123 3 1126
2004 1651 4 0 1655 3 1658
2005 1973 0 6 1979 11 1990
2006 2437 4 12 2453 5 2458
2007* 2622 9 8 2639 7 2646
* provisional na = not available
** There are no landings by other countries from this FU
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Table 3.4.4.8Nephrops, Firth of Forth (FU 8): Landings (tonnes), effort (‘000 hours trawling) and LPUE (kg/hour
trawling) of Scottish Nephrops trawlers, 1981-2007 (data for all Nephrops gears combined, and for single and
multirigs separately).

Year All Nephrops gears combined Single rig Multirig

Landings Effort LPUE Landings Effort LPUE Landings Effort LPUE
1981 945 42.6 22.2 945 42.6 22.2 na na na
1982 1138 51.7 22.0 1138 51.7 22.0 na na na
1983 1681 60.7 27.7 1681 60.7 27.7 na na na
1984 2078 84.7 245 2078 84.7 245 na na na
1985 1908 73.9 25.8 1908 73.9 25.8 na na na
1986 2204 74.7 29.5 2204 74.7 29.5 na na na
1987 1582 62.1 255 1582 62.1 255 na na na
1988 2455 94.8 25.9 2455 94.8 25.9 na na na
1989 1833 78.7 23.3 1833 78.7 233 na na na
1990 1901 81.8 23.2 1901 81.8 23.2 na na na
1991 1359 69.4 19.6 1231 63.9 19.3 128 55 233
1992 1714 73.1 23.4 1480 63.3 23.4 198 8.5 233
1993 2349 100.3 23.4 2340 100.1 23.4 9 0.2 45.0
1994 1827 87.6 20.9 1827 87.6 20.9 0 0.0 0.0
1995 1708 78.9 21.6 1708 78.9 216 0 0.0 0.0
1996 1621 69.7 233 1621 69.7 233 0 0.0 0.0
1997 2137 71.6 29.8 2137 71.6 29.8 0 0.0 0.0
1998 2105 70.7 29.8 2105 70.7 29.8 0 0.0 0.0
1999 2192 67.7 324 2192 67.7 324 0 0.0 0.0
2000 1775 75.3 23.6 1761 75.0 235 14 0.3 46.7
2001 1484 68.8 21.6 1464 68.3 214 20 0.5 40.0
2002 1302 63.6 20.5 1286 63.3 20.3 16 0.3 53.3
2003 1115 53.0 21.0 1082 52.4 20.6 33 0.6 55.0
2004 1651 63.2 26.1 1633 62.9 26.0 18 0.4 49.7
2005 1973 66.6 29.6 1970 66.5 29.6 3 0.1 58.8
2006 2437 61.4 39.7 2432 61.0 39.9 5 0.4 14.2
2007 2622 57.6 45.5 2601 57.1 45.6 21 0.5 43.2

Table 3.4.4.9Nephrops, Firth of Forth (FU 8): Mean sizes (CL mm) above and below 35 mm of male and female
Nephrops in Scottish catches and landings, 1991-2007.

Catches Landings
Year <35mm CL <35mm CL >35mm CL
Males Females Males Females Males Females
1981 na na 315 31.0 39.7 38.7
1982 na na 30.4 30.1 40.0 39.1
1983 na na 311 30.8 40.2 38.7
1984 na na 30.3 29.7 39.4 38.4
1985 na na 30.6 29.9 39.5 38.2
1986 na na 29.7 29.2 39.1 385
1987 na na 29.9 29.6 39.1 38.2
1988 na na 28.5 28.5 39.2 39.0
1989 na na 29.2 28.9 38.7 38.9
1990 28.5 275 29.8 28.6 38.3 38.8
1991 28.7 275 29.8 28.7 38.3 38.7
1992 29.5 28.0 30.2 28.7 38.1 38.7
1993 28.7 28.0 30.3 29.5 39.0 38.6
1994 25.7 25.1 29.1 28.5 38.8 37.8
1995 27.9 27.1 29.4 28.9 38.7 37.9
1996 28.0 27.4 29.8 28.8 38.6 38.6
1997 27.3 27.0 29.2 28.7 38.8 38.2
1998 27.7 26.4 29.0 27.9 38.6 38.4
1999 27.2 26.5 29.6 28.8 38.0 37.9
2000 285 27.2 30.7 29.8 38.2 38.3
2001 28.1 26.7 30.6 29.2 38.0 37.9
2002 27.1 26.3 29.8 29.3 38.3 37.9
2003 27.2 255 30.2 29.1 38.1 38.0
2004 28.7 27.8 30.7 29.9 38.4 37.7
2005 27.6 26.9 30.3 30.0 38.8 38.2
2006 28.2 26.6 29.8 29.9 38.7 37.8
2007 29.3 28.2 29.8 28.6 39.1 38.6
* provisional na = not available
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Table 3.4.4.10 Nephrops, Firth of Forth (FU 8):Summary of TV results for most recent 3 years (2005-2007) show-
ing strata surveyed, numbers of stations in each strata, mean density and observed variance, overall abundance
and variance raised to stratum area. Proportion indicates relative amounts of overall raised variance attribut-
able to each stratum.

S %) g —~ T o 8 v ()] % - @
& 2 EE §382 25 ST g & S5
> % f=2 o > .2 = > a >
2005 TV survey
M & SM 171 12 0.86 0.51 147 1223 0.238
MS(west) 139 8 0.43 0.29 60 709 0.138
MS(mid) 211 13 0.99 0.37 209 1276 0.248
MS(east) 395 21 0.70 0.26 277 1942 0.377
Total 915 54 694 5150 1
2006 TV survey
M & SM 171 9 0.70 0.45 120 1448 0.160
MS(west) 139 9 1.75 0.11 244 229 0.025
MS(mid) 211 17 0.92 0.22 195 573 0.063
MS(east) 395 8 0.51 0.35 199 6823 0.752
Total 915 43 758 9073 1
2007 TV survey
M & SM 171 10 0.92 0.55 156 1590 0.345
MS(west) 139 8 0.57 0.20 79 482 0.105
MS(mid) 211 12 111 0.38 233 1400 0.304
MS(east) 395 19 0.73 0.14 287 1134 0.246
Total 915 49 755 4605 1




ICES WGNSSK Report 2008

Table 3.4.11Nephrops, Firth of Forth (FU 8): Results of the 1993-2007 TV surveys.

Mean 9.5 %
Year Stations density Abundance cqnfldence
interval
burrows/m? millions millions
1993 37 0.72 655 167
1994 30 0.58 529 92
1995 no survey
1996 27 0.48 443 104
1997 no survey
1998 32 0.38 345 95
1999 49 0.60 546 92
2000 53 0.57 523 83
2001 46 0.54 494 93
2002 41 0.66 600 140
2003 36 0.80 735 150
2004 37 0.65 594 126
2005 54 0.76 694 144
2006 43 0.83 758 191
2007 49 0.82 755 136

143
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Table 3.4.4.12Nephrops, Firth of Forth (FU 8): Predicted landings potential based on abundance estimates using
TV surveys, current landings and discard length distributions for the Firth of Forth, and a range of harvest ra-

tlosNlales Females
Weight = a*CL"b a= 0.00028 a= 0.00085
b= 3.24 b= 291

CL Landings Discards Removals  wt (g) Landings (t) CL Landings Discards Removals wt(g) Landings (t)

(000) (000) (000) (000) (000) (000)
11 0.0 3.9 2.9 0.88 0.00 11 0.0 0.0 00 117 0.00
13 0.0 6.3 47 1.45 0.00 13 0.0 25 19 184 0.00
15 6.0 56.1 48.1 2.23 13.39 15 47 943 754 271 12.75
17 19.0 405.2 322.9 3.27 62.09 17 226 711.0 5559  3.82 86.37
19 110.1 1513.0 1244.9 4.60 506.15 19 2197 21789 18539 519  1140.90
21 7858 37410 3591.6 6.26 4919.48 21 10678  7706.4 68476  6.85  7317.43

23 2432.2 6212.6 7091.7 8.30 20185.60 23 3079.0 14889.9 14246.4 8.83 27179.62
25 5082.6 7093.4 10402.7 10.76 54671.07 25 5508.2 12998.5 15257.1 11.14 61376.35
27 8481.9 4675.7 11988.7 13.68  115996.05 27 8321.4 7391.0 13864.7 13.82  115039.03
29 10822.3 2713.7 12857.6 17.10  185076.15 29 9971.9 3517.7 12610.2 16.90 168507.68
31 10961.9 1100.9 11787.6 21.08  231062.68 31 9195.8 1495.8 10317.7 20.39 187497.24

33 8298.7 425.9 8618.1 25.65 212892.22 33 5751.4 520.6 6141.9 24.32 139893.05
35 6117.3 99.4 6191.9 30.87  188859.10 35 3246.2 176.8 3378.8 28.72 93246.92
37 3920.9 30.3 3943.6 36.78  144225.70 37 1883.0 63.4 1930.6 33.62 63305.22
39 2467.0 13 2468.0 43.43  107152.31 39 1070.6 25.0 1089.4 39.03 41786.96
41 1612.3 4.0 1615.3 50.87 82022.23 41 580.2 2.7 582.2 44.99 26100.70
43 896.2 27 898.2 59.15 53009.00 43 246.1 0.0 246.1 51.51 12675.87
45 502.9 13 503.9 68.31 34353.82 45 1111 0.0 1111 58.62 6512.66
a7 236.0 0.0 236.0 78.41 18505.11 a7 59.8 0.0 59.8 66.35 3967.64
49 106.3 0.0 106.3 89.50 9513.80 49 15.7 0.0 15.7 74.72 1173.06
51 55.3 0.0 55.3 101.63 5619.97 51 8.5 0.0 8.5 83.75 711.88
53 30.5 0.0 305 114.85 3502.79 53 3.4 0.0 34 93.47 317.81
55 155 0.0 155 129.21 2002.71 55 27 0.0 2.7 103.91 280.55
57 5.2 0.0 5.2 14477 752.78 57 1.0 0.0 1.0 115.08 115.08
59 15 0.0 15 161.57 242.36 59 0.1 0.0 0.1 127.01 12.70
61 0.4 0.0 0.4 179.68 71.87 61 0.0 0.0 0.0 139.73 0.00
63 0.2 0.0 0.2 199.15 39.83 63 0.0 0.0 0.0 153.25 0.00
65 0.1 0.0 0.1 220.03 22.00 65 0.0 0.0 0.0 167.61 0.00
67 0.1 0.0 0.1 24237 24.24 67 0.0 0.0 0.0 182.82 0.00
69 0.0 0.0 0.0 266.24 0.00 69 0.0 0.0 0.0 198.91 0.00

Total 84033.23 1475.30 89201.78 958.26

Removals 173235.00 Land Wt 2433.56

(M+F 000s)

TV abundance (thousands) 735331.97
Predicted Landings = Land Wt * TV abundance * harvest rate / removals

Predicted Landings (tonnes)

Landings with harvest ratio eq. Fmax (0.36) 3144.52
Landings with harvest ratio eq. to F0.1 (0.23) 2147.00
Landings potential with 25% harvest rate 2582.44
Landings potential with 20% harvest rate 2065.95

Landings potential with 15% harvest rate 1549.46



ICES WGNSSK Report 2008 145

Table 3.4.5.2 Nephrops Botney Gut-Silver Pit (FU 5): Landings (tonnes) by country, 1991-2007.

Year Belgium Denmark Netherl. Germany UK Total **
1991 682 176 na 4 862
1992 571 22 na 19 612
1993 694 20 na 7 721
1994 494 0 na 9 503
1995 641 77 148 3 869
1996 266 41 317 55 679
1997 486 67 540 56 1149
1998 372 88 584 39 28 1111
1999 436 53 538 59 158 1244
2000 366 83 402 52 218 1121
2001 353 145 553 114 278 1443
2002 281 94 617 88 151 1231
2003 265 36 661 24 158 1144
2004 171 39 646 16 198 1070
2005 109 87 654 51 157 1058
2006 77 24 444 99 342 986
2007 75 3 464 201 568 1311
* provisional na = not available
** Totals for 1991-94 exclusive of landings by the Netherlands

Table 3.4.5.3 Nephrops Botney Gut-Silver Pit (FU 5): Landings (tonnes), effort ('000 hours trawling) and LPUE
(kg/hour trawling) of Belgian Nephrops trawlers, 1991-2005. Dutch trawlers 2000 — 2005 and Danish trawlers
1996 -2007

Belgium (1) Netherlands (2) Denmark (3)
Year Landings Effort LPUE Landings Effort LPUE Landings Effort LPUE
tons ‘000 hrs kg/hour tons days at sea kg/day tons days at sea kg/day
1991 566 74.0 7.7
1992 525 74.5 7.0
1993 672 58.3 115
1994 453 35.5 12.7
1995 559 325 17.2
1996 245 30.1 8.1 34 132 261.0
1997 399 31.8 12.5 24 59 412.0
1998 309 28.6 10.8 78 174 447.0
1999 322 31.8 10.1 44 107 408.0
2000 174 21.8 8.0 402 7936 50.7 76 247 306.0
2001 195 215 9.1 553 9797 56.5 78 283 275.0
2002 144 15.8 9.1 617 8999 68.6 47 200 237.0
2003 118 6.2 19.3 661 9043 73.1 33 132 247.3
2004 106 5.7 18.8 646 8676 74.5 36 149 241.9
2005 69 29 23.9 654 7912 82.7 87 297 290.9
2006 24 66 365.6
2007 3 13 253.6
B provisional na = not available

(1) Vessels directed towards Nephrops at least 10 months per year

(2) All vessels operating in FU 5, regardless of directedness towards Nephrops

(3) Logbook records from vessels operating in FU 5, with mesh size >=70 mm with Nephrops in catches
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Table 3.4.5.4 Nephrops Botney Gut-Silver Pit (FU 5): Mean sizes of Nephrops >35 mm CL landed by Belgian
Nephrops trawlers, 1991-2005 (no data from 2006—2007).

Landings
Year
Males Females
1991 40.8 41.3
1992 40.9 40.9
1993 41.0 40.9
1994 40.3 40.6
1995 40.7 39.8
1996 41.3 39.4
1997 41.2 39.0
1998 41.0 39.2
1999 40.9 39.5
2000 40.8 39.9
2001 40.3 39.7
2002 39.7 39.3
2003 40.5 39.3
2004 40.1 39.9
2005 * 40.2 39.5
* provisional na = not available

Table 3.4.5.5 Nephrops Off Horn Reef (FU 33): Landings (tonnes) by country, 1993-2007.

Year Belgium Denmark | Germany Netherl. UK Total **
1993 0 159 na 1 160
1994 0 137 na 0 137
1995 3 158 3 1 164
1996 1 74 2 0 77
1997 0 274 2 0 276
1998 4 333 8 12 1 350
1999 22 683 14 12 6 724
2000 13 537 12 39 9 597
2001 52 667 11 61 + 791
2002 21 772 13 51 4 861
2003 15 842 4 67 1 929
2004 37 1097 24 109 1 1268
2005 16 803 31 191 9 1050
2006 97 710 151 314 15 1288
2007 118 610 201 496 42 1467

* provisional na = not available

** Totals for 1993-94 exclusive of landings by the Netherlands
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Table 3.4.5.6Nephrops Off Horns Reef (FU 33): Logbook recorded effort (days fishing) and LPUE (kg/day) for
bottom trawlers catching Nephrops with codend mesh sizes of 70 mm or above, and estimated total effort by
Danish trawlers, 1993-2007.

Logbook data Estimated
vear Effort LPUE total effort
1993 975 170 971
1994 739 165 830
1995 724 194 816
1996 370 157 471
1997 925 161 1702
1998 1442 208 1601
1999 2323 252 2710
2000 2286 209 2569
2001 2818 191 3489
2002 3214 207 3734
2003 3640 212 3973
2004 4306 234 4694
2005 2524 285 2776
2006 2062 308 2288
2007 1609 337 1818

* provisional na = not available
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Figure 3.2.1.5. Nephrops Skagerrak (FU 3): Danish LPUEs
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during 2000 to 2007.
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Figure 3.2.1.7 Nephrops Nephrops Kattegat (FU 4): Swedish Nephrops landings from IIla by gear 1989-2007.
Other trawls are mainly finfish and Pandalus trawls.
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Figure 3.2.1.8 Nephrops Kattegat (FU 4): Long term trend in effort and LPUE from the Swedish creel fishery.
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Figure 3.2.1.10 Nephrops Kattegat (FU 4): Danish LPUEs




ICES WGNSSK Report 2008 157

Kattegat (FU 4). LPUE, 1990-2007.

Denmark and Sweden combined
25

—fl— L PUE-combined

20 | —a— LPUE-Denmark
—e— LPUE-Sweden

Relative LPUE

0.0 | | | | I I I I I I I I I I I I

1990 1992 1994 1996 1998 2000 2002 2004 2006
Year

Figure 3.2.1.11. Nephrops Kattegat (FU 4): Analysis of Danish and Swedish LPUE in FU4.
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Figure 3.2.1.13 Nephrops Kattegat (FU4): Area (in Kattegat) of the Danish UTV survey in 2007. Dark areas is
muddy bottom. Black lines trawl areas for bottom trawl
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Figure 3.2.1.14 Nephrops Skagerrak (FU3) and Kattegat (FU4) Relative changes in effort
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Figure 3.2.1.15 Nephrops Skagerrak (FU3) and Kattegat (FU4) Relative changes in LPUE
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Figure 3.2.1.17 Nephrops Skagerrak (FU 3) and Kattegat (FU4): Length frequency distributions of Nephrops
catches, split by catch fraction (landings and discards) and sex. Data for Denmark and Sweden combined for

2007 only.
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Figure 3.3.1 Nephrops in Division IV. Landings by functional unit and other areas in Division IV.
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Figure 3.4.1.1 Nephrops, Moray Firth (FU 9), Long term landings, effort, LPUE and mean sizes.
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Figure 3.4.1.3 Nephrops, Moray Firth (FU 9), Length frequency distributions of male and female landings and
discards, averaged over 2005 — 2007.
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Figure 3.4.1.4 Nephrops, Moray Firth (FU 9), Landings, effort and unstandardised LPUEs by quarter and sex
from Scottish Nephrops trawlers.
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Figure 3.4.1.5 Nephrops, Moray Firth (FU 9), CPUEs by sex and quarter for selected size groups, Scottish Neph-

rops trawlers.
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Figure 3.4.1.6 Nephrops, Moray Firth (FU 9), Historical TV survey station distribution and relative density,
1994-2000. Green and brown areas represent areas of suitable sediment for Nephrops.
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Figure 3.4.1.7 Nephrops, Moray Firth (FU 9), TV survey station distribution and relative density, 2001-2005 and
2006(bottom left) and 2007 (bottom right). Green and brown areas represent areas of suitable sediment for
Nephrops.
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Figure 3.4.1.8 Nephrops, Moray Firth (FU 9), Time series of TV survey abundance estimates, with 95% confi-
dence intervals, 1993 — 2007.
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Figure 3.4.1.9 Nephrops, Moray Firth (FU 9)Combined sex yield per recruit plot (ave length distribution 2003-
2005) showing position of Fmax and Foa
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Figure 3.4.1.10 Diagram to illustrate the process of calculating a predicted landing from TV survey abundance
estimates
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Figure 3.4.1.11 Nephrops, Noup (FU 10), Long term landings, effort, LPUE and mean sizes.
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Figure 3.4.1.12 Nephrops, Noup (FU 10), Landings, effort and LPUEs by quarter and sex from Scottish Nephrops
trawlers.
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Figure 3.4.1.13 Nephrops, Noup (FU 10), LPUEs by sex and quarter for selected size groups, Scottish Nephrops

trawlers.
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Figure 3.4.1.14 Nephrops, Noup (FU 10), TV survey station distribution and relative density, 1994, 1999 and 2006
and 2007 (bottom left and right respectively). Green and brown areas represent areas of suitable sediment for
Nephrops.
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Figure 3.4.2.1 Nephrops, Fladen (FU 7), Long term landings, effort, LPUE and mean sizes.
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Figure 3.4.2.2 Nephrops Fladen Ground (FU 7)Length composition of catch of males (right) and females left
from 1990 (bottom) to 2007 (top). Red line shows the mean sizes of catch.
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Figure 3.4.2.3 Nephrops, Fladen (FU 7), Length frequency distributions of male and female landings and dis-
cards, averaged over 2005 — 2007.
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Figure 3.4.2.4 Nephrops, Fladen (FU 7), Landings, effort and LPUEs by quarter and sex from Scottish Nephrops
trawlers.
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Figure 3.4.2.5 Nephrops, Fladen (FU 7), CPUEs by sex and quarter for selected size groups, Scottish Nephrops

trawlers.
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Figure 3.4.2.6 Nephrops, Fladen (FU 7), TV survey station distribution and relative density, 1992 — 1995. Green
and brown areas represent areas of suitable sediment for Nephrops.
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Figure 3.4.2.6 cont Nephrops, Fladen (FU 7), TV survey station distribution and relative density, 1997 — 2000.
Green and brown areas represent areas of suitable sediment for Nephrops.
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Figure 3.4.2.6 cont Nephrops, Fladen (FU 7), TV survey station distribution and relative density, 2006 (left) —
2007 (right). Green and brown areas represent areas of suitable sediment for Nephrops.
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Figure 3.4.2.7 Nephrops, Fladen (FU 7), Time series of TV survey abundance estimates, with 95% confidence
intervals, 1992 — 2005.
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Figure 3.4.2.8 Nephrops, Fladen (FU 7) Combined sex yield per recruit plot (ave length distribution 2005-2007)
showing position of Fmax and Fox
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Figure 3.4.3.1 Nephrops Norwegian Deep (FU 32): Long-term trends in landings, effort, CPUEs and/or LPUEs,

and mean sizes of Nephrops.
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Figure 3.4.3.2 Nephrops Norwegian Deep (FU 32): LFDs from Danish Nephrops/finfish trawlers in FU 32.
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Figure 3.4.3.3 Nephrops Norwegian Deep (FU 32): LFDs from Norwegian Nephrops/finfish trawlers in FU 32

(using 100 mm mesh trawls).
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Figure 3.4.3.4 Nephrops Norwegian Deep (FU 32): LFDs from Danish and Norwegian Nephrops/finfish trawlers

in FU 32 (using 100 mm mesh trawls).
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Figure 3.4.3.5 Nephrops Norwegian Deep (FU 32) Length composition of catch (dotted) and landed (solid) of
males (right) and females left from 2002 (bottom) to 2007 (top). Mean sizes of catch and landings (using same
line types ) is shown in relation to MLS
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Figure 3.4.3.6. Nephrops Norwegian Deep (FU 32) Relative LPUE of Danish trawlers calculated in various ways
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types ) is shown in relation to MLS
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Figure 3.4.4.9 Nephrops Farn Deeps (FU6)-): Estimates of burrow density by TV station, bubble area is propor-

tional to density.
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Figure 3.4.4.10. Farn Deeps (FU 6): Station density vs burrow density with linear regression line.
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Figure 3.4.4.11 Nephrops, Farn Deeps (FU 6), Farn Deeps (FU 6): Abundance estimates from TV survey. Red
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Figure 3.4.4.12. Farn Deeps (FU 6): Results of LCA analyses.



200 ICES WGNSSK Report 2008

FU6,2005-2007 Male

Fmax= 0.352

Yield per recruit
4
]

|
N F0.1=,0.214
o — : |
T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 12
F
FU6,2005-2007 Female
o -

Fmax= 0.279

Yield per recruit
4
]

|
~ F0.1=!0.164
o | ;
T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 1.2
F
FU6,2005-2007 Combined
o

Fmax= 0.345

Yield per recruit
4
]

F0.1=0.173
I

T T ‘ T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 12

Figure 3.4.4.13. Farn Deeps (FU 6): Yield per recruit analyses of Farn Deeps Nephrops.



ICES WGNSSK Report 2008 201

o
—
(=}
2 o
8 a4
= O
%]
()
2
a
T
o
o
=}
o
o
o
T T T T T
1998 2000 2002 2004 2006
year

Figure 3.4.4.14. Farn Deeps (FU 6): Historic trend of harvest ratio



202 ICES WGNSSK Report 2008
Landings - International Effort - Scottish Nephrops trawlers
3000 150
—0— UK Scotland - All gears
2500 —— UK Scotland - Nephrops traw ler:
—e— International B
’@\ 2000 %
c =
S o 90
2 5
Py 1500 2
c o
5 8 0
S 100 S
8 purt
S
500 b 30
0 0
1960 1970 1980 1990 2000 2010 1960 970 1980 1990 2000 2010
LPUE - Scottish Nephrops trawlers
50 42
£
—_ 40 E’ 38
2 k]
£ 5]
z g
s 30 S 3
5 3 —e— Catch Mal <35 mm CL
=]
< € —a— Catch Fem<35
< 20 E 30+ —o—Landings Mal<35
§ g —&— Landings Fem < 35
J € 2] —o—Landings Mal>35
2 —a— Landings Fem> 35
0 22
1960 1970 1980 1990 2000 2010 1960 1970 1980 1990 2000 2010
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Figure 3.4.4.15 5Nephrops, Firth of Forth (FU 8), TV survey station distribution and relative density, 1993 — 1998
(no surveys in 1995 and 1997). Green and brown areas represent areas of suitable sediment for Nephrops.
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Figure 3.4.4.15 cont Nephrops, Firth of Forth (FU 8), TV survey station distribution and relative density, 1999 —
2002. Green and brown areas represent areas of suitable sediment for Nephrops.
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Figure 3.4.4.15 Nephrops, Firth of Forth (FU 8), TV survey station distribution and relative density, 2003 — 2007.
Green and brown areas represent areas of suitable sediment for Nephrops.
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Sandeel in IV (WGNSSK Sep. 2008)

For assessment purposes, the European continental shelf has since 1995 been divided
into four regions: Division Illa (Skagerrak), Division IV (the North Sea excl Shetland
Islands), Division Vb2 (Shetland Islands), and Division VIa (west of Scotland). Only
the stock in Division IV is assessed in this report. This assessment is classified as an
update assessment.

General

4.1.1 Ecosystem aspects

Sandeels in the North Sea can be divided into a number of reproductively isolated
sub-populations (see the Stock Quality Handbook no. Q4). A decline in the sandeel
population in recent years, with SSB being below Bim from 2001 to 2007 concurrent
with a marked change in distribution has increased the concern about local depletion,
of which there has been some evidence (ICES WGNSSK 2006b, ICES AGSAN 2008b).
This may be of consequence for marine predators that are dependent on sandeels as a
food source.

This year’s assessment indicates an improvement of the overall stock situation from
2006 to 2008 as well as an increase of sandeels in several areas in which local stock
size was low, indicating that the risk of local depletion has decreased. However, total
SSB is predicted to decrease from above to below Bpa from 2008 to 2009, and recruit-
ment has been below average since 2002. A decline in CPUE in the Northern part of
the North Sea from 2007 to 2008 and a low proportion of age-1 sandeels in the catches
in 2008 in the same area suggest that recruitment to the grounds in the northern
North Sea is low. Evidence suggests that all fishing grounds in the Norwegian EEZ
are commercially extinct except for the Vestbank area.

It is presently not possible to make an assessment that takes account of the sub-
population structure of sandeels, although a framework for carrying out such analy-
ses has been proposed (ICES AGSAN 2008a).

The stock annex contains a broader description of ecosystem aspects.

4.1.2 Fisheries

General information about the sandeel fishery can be found in the Stock Quality
Handbook (no. Q4).

There has been a substantial decrease in the Danish fishing fleet due to decommis-
sioning in recent years. The Norwegian fleet also declined in the number of vessels
fishing sandeels around 2005, but has increased again in recent years (section
4.2.5).How changes in the fleet structure have affected the catching efficiency and
thereby the CPUE trends is unknown.

The sandeel fishery in 2008 was first opened 1t of April, both in the EU zone and in
the Norwegian EEZ. The sandeel fishery in 2008 included most of the grounds that
have contributed to the North Sea sandeel fishery in recent years, except for the most
northerly fishing grounds where there have been no landings over last 8—12 years.
There were marked differences between age distributions in the catches from the
northern and southern North Sea (see section 4.2.2). Development in CPUE over the
2008 season differed from that of most recent years, starting with CPUE ata low
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level, as observed in 2004 to 2006, and increasing to similar high levels in week 16 as
were observed in 2007. As in 2007 there was a large fishery in the northern North Sea
in 2008 in addition to a large fishery in the Dogger Bank area and grounds north east
of Dogger Bank.

The Norwegian monitoring fishery for sandeel opened on April 1, but the fishery
started with only one landing before 20th April. In the latter half of April the fishery
picked up with a total of 37 landings by May 2 when the fishery was temporarily
closed in accordance with agreed effort limitations for the monitoring fishery.

Until 2007 when the fishery was closed in May, the TAC has never been restrictive on
the sandeel fishery. Therefore TAC regulation of the fishery does not explain the re-
duced level of landings observed from 2003 to 2006 (section 4.2.1), except in the Nor-
wegian EEZ where there was only a limited monitoring fishery permitted in 2006.
The reductions in landings results from effort restriction, decreases in fleet size and
diversion of effort to other species as a result of low catch rates.

4.1.3 ICES Advice

Based on the 2007 assessment ICES stated that SSB was estimated to be at Blim in
2007 and that fishing mortality has been decreasing since 2001 (ICES Advice 2007).
Recruitment has been below average since 2002. In the absence of an F reference
points, the state of the stock could not be evaluated with regard to sustainable harvest
rates.

ICES noted that the management of sandeel fisheries should try to prevent depletion
of local aggregations, particularly in areas where predators congregate.

ICES also advised that, the fishery in 2008 should only be allowed if monitoring in-
formation was available which showed that the stock could be rebuilt to Bpa by 2009.
If a real-time management using an escapement strategy were to be applied in 2008,
the escapement target should be defined so that the SSB would reach at least Bpa in
2009. The in-season management procedure should be evaluated, taking into account
all sources of uncertainty in the fishery assessment and forecast.

The following request from the EC and Norway, was evaluated by ICES in November
2007:

Real time management (RTM) of the sandeel fishery in 2008

The EC and Norway requested ICES to provide further advice to the European
Community and Norway on:

1. Harvest control rules for sandeel in the North Sea and Skagerrak in 2008
that:

e are flexible to account for changes in the biology of sandeel and spe-
cifically changes in the time that sandeels start feeding;

e are based on a fisheries-independent information. In 2006 ICES was
unable to provide advice on recent developments of survey method-
ologies and their application for recruitment and stock estimation
(abundance and distribution);
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An ICES Ad Hoc Group on sandeel and Norway Pout (ICES AGSANNOP 2007) met
at ICES 6-8 November 2007 and suggested the following HCR for 2008 for sandeel in
the North Sea (Subarea IV):

1) The aim of management in 2008 should be to rebuild SSB to above Bpa in
2009;

2) An exploratory fishery should start not earlier than 1st April 2008

3) The total kilowatt-days for fisheries for sandeel in 2008 should be con-
strained to no more than total kilowatt-days applied during the explora-
tory fishing in 2007 during weeks 14-18, (1 700 000 kW-days) ;

4) A TAC for 2008 and the maximum number of kilowatt-days shall be de-
termined on the basis of the exploratory fishing as soon as possible and in
accordance with the following rules:

a) TAC2008=-138 +3.77 x N1x Wobs / Wm (N1 is the real-time estimate
of age group 1 in billions, derived from the exploratory fishery in
2008, the TAC is expressed in 1000 t, Wobs is the observed mean
weight of age group 1 during the exploratory fishery, and , Wm (4.75
g) is the long term mean weight of age group 1.

b) If the TAC calculated in point 3a) exceeds 400 000 t the TAC shall be
set at 400 000 t,

¢) The number of kilowatt-days for 2008 shall not exceed the effort in
20051;

5) The fishery shall be closed 1 August 2008.

The ICES Assessment Group on Sandeels (AGSAN) worked by correspondence to
provide an estimate of the size of the 2007 year class of North Sea sandeel at age 1,
producing its final report in May (ICES AGSAN 2008a). Using real-time monitoring
data from weeks 14 to 17 in 2008, the stock size of age 1 sandeel in 2008 was esti-
mated to 217 billion individuals. Using the HCR the TAC for 2008 was set to 400 000 t
(ICES Advice 2008).

4.1.4 Management

The suggestion from ICES on a management strategy for 2008 (section 4.1.3) was later
used in the regulation of the 2008 fishing opportunities in Community waters (Coun-
cil Regulation (EC) No 40/2008 of 16 January 2008) and in the Norwegian EEZ

TAC

In the fishery consultations between EU and Norway for 2008, the agreed record al-
lowed the parties to fish 20 000 tonnes of sandeel in each others zones. These quotas
were primarily for an experimental fishery, but fishing against these quotas could
continue if the commercial fishery was opened.

Both EU and Norway accepted the TAC of 400 000 t as suggested by ICES (COMMIS-
SION REGULATION (EC) No 697/2008 of 23 July 2008). However, there was no
agreement between EU and Norway on how to share the sandeel stock, and EU and
Norway set their respectively quotas to 360 000 t and 128 000 tonnes.

The TAC in 2008 was not fully taken (see section 4.2).
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Closed periods

Since 2004 the fishery in the Norwegian EEZ has been opened April 1 and closed
again June 23. Since 2005 Danish vessels have not been allowed to fish sandeels be-
fore 31st of March. In 2008 sandeel fishery in the EU zone was opened on the 1t of
April and closed from the 1t of August.

Closed areas

Following the ICES TAC recommendation for 2008 the Norwegian authorities re-
opened the fishery on May 6, but closed the ICES statistical rectangles indicated in
red in Fig 4.1.4.1. IMR recommended an immediate stop in the sandeel fishery in the
Norwegian EEZ on May 19 due to a low abundance of recruits (1-year old sandeel) in
the Norwegian EEZ. This advice was based on a low proportion of 1-group sandeel in
the catches (~25%), and a significant reduction in sandeel abundance from 2007 to
2008 at most fishing grounds as indicated by acoustic surveys (see ICES AGSAN
2008b). The Norwegian authorities closed the sandeel fishery on June 2, except for 5
vessels that were allowed to fish between June 2 and 8 in the ICES rectangles; 44F2,
44F3, 45F2 and 44F3, which comprise Jstbanken, Albjern-Lingbanken and Nordgy-
den. These fishing grounds had been closed during the ordinary fishery.

All commercial fishing in the Firth of Forth area has been prohibited since 2000, ex-
cept for a maximum of 10 boat days in each of May and June for stock monitoring
purposes. The closure was maintained for three years (see e.g. Wright et al. 2002) and
has been extended until 2008, with an increase in the effort of the monitoring fishery
to 40 boat days. There is presently no decision on whether a full commercial sandeel
fishery will be reopened in the Firth of Forth area.

Effort

Owing to the large change in the North Sea sandeel stock a harvest control rule has
been implemented since 2004, to adjust the fishing effort to the reduced size of the
sandeel population in order to prevent recruitment overfishing (see e.g. STECF, 2004,
2005a and b, 2006, ICES 2006a, 2006b, ICES Advice 2007 and 2008).

Data available
4.2.1 Catch

Landing and trends in landings

Landings statistics of sandeels are given in Tables 4.2.1.1 to 4.2.1.5. Official landings
were only available up to and including 2006. Figure 4.1.2.1 shows the areas for
which catches are tabulated in Tables 4.2.1.1 to 4.2.1.5. The catch history is shown in
Figure 4.2.1.1.

The sandeel fishery developed during the 1970s, and landings peaked in 1998 at more
than 1 million tons. Since then there has been a rapid decrease in landings, with a
steep drop from 2002 to 2003, after which total landings have been low and at a his-
toric low in 2005 (Figure 4.2.1.1 and Table 4.2.1.2). Average landings in the last 20
years are on 666 000 t and total landings in 2008 were 335 000 t.

There are large differences in regional patterns in landings. This is shown in Figure
4.2.1.2 in which landings are given for the three regions: i) north-western North Sea,
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ii) north-eastern North Sea and iii) the southern North Sea. From 2006 to 2007, a large
increase was seen in landings in the north-eastern North Sea. A small decrease in
landings was observed again from 2007 to 2008 due to national regulation of the fish-
ery in the Norwegian EEZ (see section 4.1.4). There was a marked increase in land-
ings in the southern North Sea from 2007 to 2008.

The distribution of landings

The spatial distribution of sandeel landings is considered as a good representation of
stock distribution, except for areas where severe restrictions on fishing effort are ap-
plied (i.e. the Firth of Forth, Shetland areas, Norwegian EEZ from 2006 to 2007 and in
the North Sea in 2007). Figure 4.2.1.3 shows the distribution of catches for 2007 and
2008 by quarter and ICES statistical rectangle. There was only a fishery in the second
quarter of 2007 and 2008. Yearly landings for the period 1995-2008 distributed by
ICES rectangle are shown in Figure 4.2.1.4.

Large variations in the fishing pattern occurred concurrent with the decline in land-
ings and CPUE (section 4.2.5). The distribution of landings in the southern North Sea
in 2003 to 2005 (i.e. from the first year when landings were at a low level in both the
northern and southern North Sea) seemed more dispersed than the typical long-term
pattern in the same area. Hence, grounds usually less exploited became more impor-
tant for the total fishery during this period. In 2006 there was another large change in
the fishing pattern, when the fishery showed a strong concentration at the fishing
grounds in the Dogger Bank area. In the Norwegian EEZ there was only a limited
monitoring fishery in 2006. In 2007 yet another change in the distribution of landings
was observed, when landings in the north-eastern part of the North Sea were on
about the same level as those in the southern North Sea. The fishing pattern in 2008 is
to some extent similar to that in 2007, but with the largest fishery in the Norwegian
EEZ in ICES rectangle 44F4 and with an expansion of the number of grounds fished
in the Dogger Bank area and central North Sea north east of the Dogger Bank area.

4.2.2 Age compositions
Catch numbers at age by half-year is given in Table 4.2.2.1.

In 2008 there were large differences in the age composition of sandeels in the catches
from the northern and southern North Sea. The proportion of 1-group in the catch
was 55% in the northern North Sea and 82% in the southern North Sea.

4.2.3 Weight at age

The compilation of age-length-weight keys was carried out using the method de-
scribed in the Stock Quality Handbook no. Q4. The mean weights-at-age in the catch
for the northern and southern North Sea in the time period 2001 to 2008 are given by
country in Tables 4.2.3.1 and 4.2.3.2. The mean weight at age in the catch used in the
assessment is the mean weights at age in the catch for the Southern and Northern
North Sea weighted by catch numbers. Mean weight in the catch from 1983 to 2008,
used in the assessment is given in Table 4.2.3.3 by half year.

The mean weight at age in the stock is the mean weight in the catch first half-year,
and an arbitrary weight of 1 gram for the 0-group. Mean weight in the stock from
1983 to 2008 is given in Table 4.2.3.4 by half year. Due to no fishery in second half of
2005 and 2007 mean weight at age for second half year of 2004 was used for 2005 and
mean weight at age for second half year of 2006 was used for 2007.
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The time series of mean weight in the catch and in the stock is shown in Figure 4.2.3.1
and 4.2.3.2. Mean weight at age shows large fluctuations over time, especially the
large changes in mean weight from 1994 to 1996, which, partly, may be explained by
a change in the methodology used for age determination (ICES 1995) that was ap-
plied from 1995 and 1996. An increase in mean weight is observed from 2004 to 2006
in first half year in both the northern and southern North Sea. From 2007 to 2008
there was a decrease in mean weight at age for all age groups except for age-2 san-
deels and for age-1 sandeels in the southern North Sea.

Because it is not possible to forecast mean weight at age (ICES WGNSSK 2007), an
average of the time period 1996 to 2008 is used for 2009 and 2010 in the short term
forecast (section 4.6).

Additional information about the variation in catch weight at age can be found in the
Stock Quality Handbook (Q4).

4.2.4 Maturity and natural mortality

The maturity and natural mortality used in this year’s sandeel assessment are as-
sumed to be constant at age as described in the Stock Quality Handbook no. Q4.
Natural mortality values are presented below. The proportion mature is assumed
constant over the whole period with 100% mature from age 2 and 0% of age 0 and 1.

Values for natural mortality by age and half year used in the assessments.

Age First half year Second half year
0 0.0 0.8
1 1.0 0.2
0.4 0.2
3 0.4 0.2
4+ 0.4 0.2

4.2.5 Catch, effort and research vessel data

Catch data

Catch data used in the assessment is given in Table 4.2.2.1.

Recent changes in the fleet composition

The size distribution of the Danish fleet has changed through time, with a clear ten-
dency towards fewer and larger vessels (ICES WGNSSK 2006b). This change is espe-
cially apparent in 2005, when only 98 Danish vessels participated in the North Sea
sandeel fishery, compared to 200 vessels in 2004 (Table 4.2.5.1). The Danish industrial
vessels were, in 2007, given individual tradable quotas (ITQ) on sandeels. The intro-
duction of ITQ accelerated the change towards fewer and larger vessels, and in 2008
only Danish 83 were fishing sandeels.

The same tendency was seen for the Norwegian vessels fishing sandeels until 2005
(Table 4.2.5.1). In 2006 only 6 Norwegian vessels were allowed to participate in an
experimental sandeel fishery in the Norwegian EEZ. In 2007 and 2008 41and 42 Nor-
wegian vessels with individual quotas participated in the sandeel fishery, respec-
tively. From 2002 to 2008 the average GRT per trip in the Norwegian fleet increased
from 269 to 507 t. Of the 41 Norwegian vessels that fished sandeel in 2007, 9 partici-
pated for the first time. Since 1998 25 of the 41 vessels entered the fishery during this
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10 yr period, 9 vessels were rebuilt (either extended or had larger engines installed)
whereas only 7 vessels remained unaltered. In addition, there is likely to be a con-
tinuous increase in efficiency due to improvement in fishing gear, instruments etc.

The rapid changes of the structure of the fleet that have occurred in recent years may
introduce more uncertainty in the assessment, as the fishing pattern and efficiency of
the “new” fleet may differ from the previous fleet.

Trends in overall effort and CPUE

Tables 4.2.5.2 and 4.2.5.3 and Figure 4.2.5.1 show the trends in the international effort
over years. Total international standardized effort peaked in 1989, and was at a rela-
tive stable level from 1989 to 2001. Total international effort decreased from 2001 and
was historic low in 2007 when the fishery was closed due to regulation. The decrease
in effort was particularly large from 2001 to 2002 and from 2004 to 2005. Effort in-
creased from 2007 to 2008, but is still at a low level compared to before 2001.

The decrease in effort is most likely due to a combination of decreasing catch oppor-
tunities and increasing fuel prices. In 2007 the regulation of the fishery was a strong
limitation on the effort used. In 2008, when the TAC was not reached, high fuel prices
and low prices of fish meal were claimed by the industry to limit the fishery. The re-
duction of fleet capacity in combination with the introduction of ITQ is now consid-
ered to be a strong limitation of effort.

Figure 4.2.5.1 shows the trends in CPUE over years. CPUE fluctuated without a clear
trend throughout the period 1983 to 2001. A large increase in CPUE was observed
from 2001 to 2002, followed by a steep decrease from 2002 to 2003. CPUE has been
increasing since 2004 but showed a small decrease from 2007 to 2008. A discussion
about the possible problems of using commercial CPUE as an index of sandeel popu-
lation size was included in ICES WGNSSK (2006a) and ICES AGSAN (2007a).

The tuning series used in the assessments

The commercial tuning fleets used are the same as those used in previous assess-
ments with the addition of information for second half year of 2007 and first half year
of 2008. The following tuning series were used (Table 4.2.5.4):

Fleet 1: Northern North Sea 1983-1998 first half year
Fleet 2: Northern North Sea 1999-2008 first half year
Fleet 3: Southern North Sea 1983-1998 first half year
Fleet 4: Southern North Sea 1999-2008 first half year
Fleet 5: Northern North Sea 1983-2007 second half year
Fleet 6: Southern North Sea 1983-2007 second half year

The effort data for the southern North Sea prior to 1999 are only available for Danish
vessels. In 2003 Norwegian vessel data for the years from 1999 first became available
and was included in the tuning series. The tuning fleet used for the northern North
Sea is a mixture of Danish and Norwegian vessels.

No effort data was available for second half year of 2008 because no fishery was re-
corded.
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Standardisation of effort data

Due to the change in size distribution of the vessels fishing sandeels in the North Sea
(see e.g. ICES WGNSSK 2006b or STECF 2004 and 2005a and b) and the relationship
between vessel size and fishing power, effort standardisation is required when estab-
lishing the commercial tuning series used in the sandeel assessment. The standardisa-
tion was carried out using the same procedure as that of last years WG. The
standardisation procedure is described in the Stock Quality Handbook no. Q4.

The combined Norwegian and Danish effort is shown in Tables 4.2.5.2 and 4.2.5.3.
The tuning fleets used in the assessments are given in Table 4.2.5.4. The CPUE for
these fleets are summarised in Figures 4.2.5.2 and 4.2.5.3.

Trends in CPUE tuning series

Similar trends were observed in CPUE in the northern and southern North Sea in first
and second half of the year (Figure 4.2.5.2). The main exception is 2002 when there
was a markedly increase in CPUE in the first half year and a large decrease in the
second half year; smaller discrepancies between the two areas occurred in 1997 and
1998.

CPUE in first half year was at a historic low level in 2003, after which CPUE increased
until 2007. This increase is due to an increase in CPUE only for age-1 sandeels,
whereas CPUE for age 2+ sandeels has not increased (Figure 4.2.5.3). The exception is
in 2007 when CPUE of age-2 sandeels increased in southern North Sea first half-year.

The increase in CPUE (Figure 4.2.5.2) continued from 2007 to 2008 in the southern
North Sea whereas a decrease was observed in the Northern North Sea. This differ-
ence between northern and southern North Sea was due to different trends in CPUE
by age groups, where CPUE of age-1 sandeels increased in southern North Sea and
decreased in the northern North Sea (Figure 4.2.5.3). In contrast CPUE for age-2 san-
deels increased from 2007 to 2008 in the Northern North Sea and decreased in the
southern North Sea.

The text table below gives the p-values from linear fits of the tuning indices used in
the assessment in the model: CPUEage year- a*CPUE age+1,year+1+ €

Fleet
Age 1 2 3 4 5 6
0-1
1-2 <0.001 0.012 0.084 <0.001
2-3 0.003 0.09- 0.003

The p-values indicate how well the tuning fleets are able to track the cohorts. The re-
lationship between CPUE of age-0 sandeels and age-1 sandeels the year after is poor
for all of the tuning fleets. The best relationship was found between age-1 CPUE and
age-2 CPUE the year after for fleets 1, 3, 4 and 6, and between CPUE of age-2 and age-
3 the year after for fleet 3 and 6. This is roughly in line with the tuning diagnostics of
the XSA presented in WGNSSK (2004). The effect of excluding tuning fleets with the
poorest ability to track the cohorts should be explored at the next benchmark assess-
ment.

Fisheries independent tuning

A time series of fishery independent surveys are being conducted for this stock (see
ICES AGSAN 2008b). Currently, the time series are too short or do not cover the en-
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tire distribution area of sandeels in IV, preventing evaluation as tuning time series for
stock assessment.

Data analyses

Seasonal XSA (SXSA) is used as the assessment model for sandeels in IV.

4.3.1 Exploratory catch-at-age-based analyses

Settings used in the assessment model

The Seasonal XSA developed by Skagen (1993) was used to estimate fishing mortali-
ties and stock numbers at age by half year, using data from 1983 to 2007 and first half
year of 2008. The settings used in the SXSA are listed in Table 4.3.2.1. The settings
used for this year’'s SXSA assessment are the same as those used for the final 2007
SXSA assessment.

Results of the SXSA analysis

Output from the SXSA analysis is presented in Tables 4.3.2.2 (fishing mortality at age
by half year), 4.3.2.3 (fishing mortality at age by year), 4.3.2.4 (stock numbers at age),
4.3.2.5 (catchabilities for the tuning fleets). The stock summary is presented in Table
4.3.2.6.

The residuals of log stock number for the SXSA analysis are given in Figure 4.3.2.1.
There are no strong trends in the residuals, with the exception of low residuals for
age-2 sandeels from 1991 to 1998 in first half year in the southern North Sea.

The retrospective analysis (Figure 4.3.2.2) shows that the SXSA still has a tendency to
underestimate F and overestimate stock size. The retrospective bias is about the same
level as that of last year’s assessment.

4.3.2 Exploratory survey-based analyses

No survey based analyses were carried out.

4.3.3 Conclusions drawn from exploratory analyses

The SXSA estimates the 2007 year-class to 301x10° individuals at age 0, which is below
average. Fa-2 declines from 2004 to 2007 with 2007 being a historic low and increases
again from 2007 to 2008. SSB has been below Biim from 2001 to 2007, and is estimated
to be above Bpa in 2008.

4.3.4 Final assessment

The SXSA update assessment was accepted as the final assessment.

Historic Stock Trends

The stock summary is given in Figure 4.3.2.3. The final assessment estimates SSB to
have been below Biim from 2001 to 2007 and above Bpa in 2008. Fa-2) is estimated to be
well below the long time average in both 2007 and 2008.
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Recruitment estimates

As no recruitment estimates from surveys are available, recruitment estimated in the
assessments are based exclusively on commercial catch-at-age data. The tuning diag-
nostics indicate that the 0-group CPUE is a rather poor predictor of recruitment.

Provisional information about the 2008 year class

Due to no fishing in the second half of 2008 (see section 4.2.1) there are no data from
2008 that can be used to estimate the relative size of the 2008 year-class.

DTU AQUA has measured sandeel larvae abundance in the North Sea in April 2008.
This material is presently being analysed. In addition, DTU AQUA will carry out a
survey in December 2008 that may provide information about the size of the 2008
year class. Further the Institute of Marine research (IMR) plan to conduct surveys in
2009 to measure the abundance 1-group and older sandeels in April/May.

Recruitment estimates used for short term forecasting

For the short term forecast (section 4.6) the 25th percentile, of 304x10° age-0 sandeels,
of the long-term recruitment estimated in the final SXSA assessment was used as the
recruitment in 2008 and 2009. This was used because recruitment has been below av-
erage since 2002. The 25" percentile corresponds almost exactly to the average re-
cruitment over the last 3 years 2005 to 2007 on 304x10°.

Short-term forecasts

The high natural mortality of sandeel and the few year classes contributing to the
fishery make the stock size and catch opportunities largely dependent on the size of
the incoming year classes. Commercial CPUE is a poor predictor of 0-group recruit-
ment and reliable indices from surveys are not yet available, therefore prediction of 1
group abundance in the year following an assessment has a high degree of uncer-
tainty and stock and fishery forecasts are not usually considered appropriate.

However, because of the low state of the sandeel stock the working group has, since
2004, provided an indicative short-term prognosis, using a range of scenarios for the
recruitment and exploitation pattern. The same approach as used for the prognosis in
2007 was taken during this WG meeting to carry out a short-term prognosis for 2009
and 2010.

Prognosis for 2009 and 2010

The prediction was made using half year time steps. Stock numbers at 1st of January
2008 were taken from the final SXSA assessment. Values for natural mortalities and
proportion mature are the same as those used in the assessment.

As discussed previously, a low recruitment was assumed for 2008 and 2009 because
recruitment has been below average since 2002. Recruitment in 2008 and 2009 was
assumed to be 304x10%, which is the 25th percentile of the long-term recruitment (sec-
tion 4.5). The 25% percentile corresponds almost exactly to the average recruitment
over the last 3 years 2005 to 2007, and is lower than that (324x10°) used in last years
prognosis.

Due to no or very limited fisheries in second half of the year in 2005, 2006, 2007 and
2008, no fishery was assumed for second half year of 2009. F-at-age for the first half
year of 2008 was used for the first half year of the forecast year. Due to the increase in
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F from 2007 to 2008, the fishing mortality at age used in this years prognosis for age-1
sandeels (0.417), is much higher than the F used in last years prognosis (0.166),
whereas the F at age for age-2 sandeels is about the same.

Stock and catch weights for the first half of 2008 were those used in the assessment.
Average weights of the time period 1995 to 2008 were used for first half year of 2009
and 2010. Stock and catch weight prior to 1995 were not used, due to a change in the
procedure used for age determination from 1995 (section 4.2.3 and ICES 1995). Stock
and catch weight of second half year of 2008 and 2009 are irrelevant, because SSB is
estimated at the start of first half year and no fishery is assumed in second half year.
The data used in the forecast is given in Table 4.6.1.

The forecast predicts SSB in 2009 at 545 000 t, which is above Biim, but below Bpa. In the
low recruitment scenario landings in 2009 of 250 000 t will result in a SSB in 2010
above Bpa. Landings of 250 000t will lead to an F in 2009 that is less than 90% of F in
2008.

It was noted that short-term forecasts from 2004 and 2005 overestimated the SSB in
2005 and 2006 by a factor 2—-3 when compared to the SSB estimated by the SXSA in
2006 (ICES 2006b). However, the standard forecast from 2007 estimated SSB in 2008 to
be 681 000 t. SSB is in this years assessment estimated to 631 000 tonnes, e.g. at about
the same level as the standard forecast in 2007.
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SSB(2009) = 545 000 t; landings (2008) = 331 000 t. Input data in Table 4.6.1.

Rationale  Relative effort 222 Fyye  Landings (2009) *000  SSB (2010) ‘000

Zero catch 0.0
1
0.2
0.3
0.4
.5
.6
0y
0.8

0.000
0.035
0.071
0.106
0.141
0.176
0.212
0.247
0.282

0
33
65
a6
126
155
183

210
237

809
781
55
729
705
G681
G658
G36
G615

Shaded scenarios are not considered consistent with the precautionary approach.
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The settings applied in the forecast were used to estimate the relationship between
recruitment in 2008 and the catch in 2009 that will lead to SSB being 600 000 t in 2010,
i.e. the maximum catch in 2009 that will meet the objective of SSB to be above Bpa in
2010. The result of this analysis is the relationship:

T AC2000=-287+Ro,2008*1.788 1)

where Roz00s is recruitment at age-0 in 2008 and TACz is the catch in 2009 that will
result in SSB=Bpa in 2010.

The relationship (1) can be translated into a relationship between the stock size of 1-
group sandeels in 2009 and the TAC in 2009, that will lead to SSB being 600 000 t in
2010, by projecting age-0 sandeels in second half year of 2008 to age-1 sandeels 15t of
January 2009 applying natural mortality of age-0 sandeels for second half year of
2008. This result is the relationship (Figure 4.6.1):

T AC2000=-287+R1,2009*3.98 (2)
where Ri2009 is the stock size of age-1 sandeels in 2009.

The TAC for 2007, based on 2007 RTM, was set at a lower level than the stock size in
2007 allowed, because mean weights used for 2007 in the estimation procedure were
much lower than the mean weights measured during the 2007 fishery. When estimat-
ing the TAC for 2009 it is therefore suggested to adjust the mean weight for age-1
sandeels used in (2) using observed mean weights from the 2009 RTM. This gives the
relationship:

TAC =287 + (RLZOOQ .3.98- V\VH

m

®)

where Wobs is mean weight of age-1 sandeels observed during 2009 RTM and W is
the mean weight of age-1 sandeels observed in RTM in 2004 to 2008 (see text table
below). The reason for using an average from previous years RTM as Wm is that mean
weight at age used in the assessment are based on half years data and are thus not
comparable to the mean weight at age from RTM that are based on data only up to
week 17.

Mean weight of age-1 sandeels in week 17, as measured in RTM from 2004 to 2008.

Year Mean weight
age-lg
2004 3.7
2005 3.5
2006 3.5
2007 4.6
2008 3.7
Average 3.8

Using this correction (3) of mean weight of age-1 sandeels will reduce the risk of over
and underestimating the TAC for 2009 leading to under exploitation or overexploita-
tion of the stock. Relationship (3) is suggested as a harvest control rule for the fishery
in 2009.

The forecast assumption is based on the relationship between effort and F. However
this relationship is poor. The relationship between the effort and landings in the table
above are therefore doubtful.
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4.6.1 Stochastic short-term forecast.

The deterministic short-term forecast above aims to find the TAC for 2009 that allows
SSB in 2010 to be at or above Bpa, which is set at 600 000 t. The stochastic short-term
forecast simulates the distribution of SSB in 2010, and aims to find the TAC in 2009
that gives 95% probability of SSB in 2010 being above Blim, which is set at 430 000t.
The stochastic short-term forecast is a more direct implementation of the precaution-
ary approach.

In order to set up a stochastic short-term forecast the uncertainties of the current as-
sessment and on the projected recruitment of zero year old sandeel in 2008 need to be
quantified, which is problematic, as the current assessment is a deterministic ap-
proach, and not capable of estimating uncertainties. To illustrate the sensibility of the
calculated TAC when including uncertainties the following is assumed. Recruitment
of zero year old sandeel in 2008 is expected to be low, which is here defined like in
the deterministic short-term forecast above as the 25th percentile of the long-term
recruitment, equivalent to average recruitment over the last 3 years. A log-normal
error with a standard error of 0.35 is added, which is in line with the variability in the
recent period with low recruitment (2002—-2007). To acknowledge the fact that current
assessment is also uncertain, a log-normal error with a standard error of 0.25 is added
to the final estimated stock sizes. This is important as the current assessment is the
starting point from which the forecast is computed.

The stochastic short-term forecast suggests that a higher relative effort (F multiplier)
is acceptable w.r.t. the precautionary approach. The estimated precautionary relative
effort from the deterministic short-term forecast was below 0.9 with a resulting TAC
of ca. 250 000t (see table above). The stochastic short-term forecast estimated the pre-
cautionary relative effort to 1.06 with a resulting TAC of ca. 300 000t (see figure 4.6.2
and table above). The ad-hoc manner in which the uncertainties were quantified does
limit the usefulness of this result, and is included here as a sensitivity analysis.

Medium-term forecasts

Medium term prognoses can not be made for sandeels.

Biological reference points

Biim is set at 430,000 t, the lowest observed SSB. The Bpa is estimated to 600,000 t. Fur-
ther information about biological reference points for sandeels in IV can be found in
the Stock Quality Handbook no. Q4.

Quality of the assessment

A tendency in the assessment to underestimate F and overestimate stock size has
been problematic in recent years given the current low status of the sandeel stock. In
recent years this bias in the assessment seems to be related to changes in the stock
size and distribution pattern of sandeels (section 4.6 and ICES 2006b). The changes in
the sandeel stock have subsequently led to a large change in the fishing pattern (sec-
tion 4.2.1) and fleet structure (section 4.2.5). As a consequence the assumptions about
constant catchability of the commercial fleets seems to be violated.

Since 2006 the starting populations and fishing mortalities used in the short term
forecast have been adjusted according to the degree of bias estimated from the retro-
spective analysis. A detailed description of the uncertainties in the assessment and
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forecast was given in the WG report, and the method used for bias correction was
evaluated by the WG during the 2007 meeting in May (ICES WGNSSK 2007).

This year’s assessment follows the tendency of underestimating F and overestimating
stock size as seen in the previous years (Figure 4.3.2.2).

Suggestions for modifications of the assessment

The assessment should take account of the spatial stock structure of sandeels. It is
accordingly important to define the population units to be assessed. A framework for
implementing area based population analysed is presented in ICES (ICES AGSAN
2007a and ICES 2008a).

The large change in the fleet composition has all ready taken place, and the likely
change that will occur during the next years is expected to increase the uncertainty in
the sandeel assessment. It will be most important to develop an approach to include
the data from such a changed fleet into the assessment process.

It is a prerequisite for the improvement of the assessment that a fisheries independent
time series of sandeel abundance is established that can be used in the assessment.
This is dependent on the effort used for establishing such time series and coordina-
tion of both methodology and effort between European institutes.

Status of the Stock

Recruitment has been below average since 2002. SSB is estimated to have been below
Bpa from 2001 to 2007, and above Bpa in 2008. The stock size increased from 2006 to
2008, due to low fishing mortality. Concurrent with the increase in the stock size
some areas with recent low abundance were repopulated, especially in the northern
North Sea. There was a small increase in Fa-2) from 2007 to 2008, and SSB is forecast
to be above Bim but below Bpa in 2009.

A decline in CPUE in the Northern part of the North Sea from 2007 to 2008 and a low
proportion of age-1 sandeels in the catches in 2008 in the same area suggest that re-
cruitment to the grounds in the northern North Sea in 2007 is at a low level. Evidence
suggests that all fishing grounds in the Norwegian EEZ are depleted, except for the
Vestbank area (WD by Johannessen and Johnsen), and that the spawning stock is
likely to be at a very low level in the Norwegian EEZ in 2009. Hence, the manage-
ment regime proposed by ICES for 2008 by setting a TAC for the whole of the North
Sea based on an in-year monitoring fishery, failed to protect sandeel in the Norwe-
gian EEZ. On the other hand, 70% of the sandeel that was caught in the Norwegian
EEZ was Il-group that had the opportunity to spawn before being caught. Conse-
quently, there is potential for good recruitment in 2008 and a recovery of the spawn-
ing stock in 2010 if I-group is protected in 2009.

Management Considerations

No fishing mortality (F) reference points are given for sandeels in the North Sea be-
cause there is no clear relationship between the size of the spawning stock biomass
and the recruitment. The recruitment of sandeels seems more linked to environ-
mental factors than to the size of the spawning stock biomass (see the Stock Quality
Handbook no. Q4).

The present knowledge on defining subpopulations is too limited to recommend spe-
cific management measures for 2008, which can fully take the population structure
into account, but work is proceeding on defining local sub-populations so that the
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scale of “local depletion” can be quantified and be made operational for a North Sea-
wide implementation.

Suggestion for management of the sandeel fishery in 2009

The aim of management in 2009 should be to achieve SSB in 2010 bthat exceeds Biim
with a high (95%) probability, and to prevent local depletion.

Based on the uncertain short-term forecast (section 4.6) a provisional TAC of 250 000
in 2009 would achieve this.

Statistical rigorous ways to quantify the uncertainties in the assessment results and
the poor stock recruitment relationship are needed before a provisional TAC should
be based on the stochastic short-term forecast. With an index of recruitment in 2008,
the uncertainties in stock recruitment relationship would not be critical for the sto-
chastic short-term forecast. A recruitment index will be derived from the DTU AQUA
coordinated dredge survey that is scheduled for December 2008.

A final TAC for 2009 could be determined, based on advice from ICES and STECF on
the size of the 2008 year class of North Sea sandeel in accordance with the following
rules:

W
TAC 100 = —287 + (Rlyzoog .3.98- 3—;j

where Ri2009 is recruitment at age-1 in 2009, TACzo is the catch in 2009 that will result
in SSB=Bpa in 2010, Was is mean weight of age-1 sandeels observed during 2009 RTM.

The relationship between the TAC and the real-time recruitment estimate is condi-
tional on the assessment of age group 2 and older at the start of 2009 from the final
assessment (section 4.4).

The estimate of age group 1 sandeels at the start of 2009 (Rz12009) is to be derived from
real-time monitoring in 2009, using the same regression between historical CPUE ob-
servations and stock numbers at age 1 as that used in RTM in 2008.

The fishery shall be closed 1 August 2009.

Due to the different and likely smaller stock in the Northern North Sea special man-
agement should be considered for this area in 2009 to prevent further depletion at
grounds with known local low stock size.

Changes in the fleet composition

There was a 50% decline in the number of Danish vessels (from 200 to 98 vessels) fish-
ing sandeels from 2004 to 2005, and a 53% reduction in total kilowatt days. In 2006
and 2007 the Danish fleet increased to 124 and 116 vessels participating in the sandeel
fishery. The Danish industrial vessels were in 2007 given individual tradable quotas
(ITQ) on sandeels. The introduction of ITQ accelerated the change towards fewer and
larger vessels, and in 2008 only 83 Danish vessels were fishing sandeels.

Also for the Norwegian fleet a drastic decline in number of vessels fishing sandeels
has been observed in recent years, with a marked increase again in 2007 and 2008
when the vessels were given individual quotas.
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Country 1998 1999 2000 2001 2002 2003 2004 2005 2006
Denmark 23.138 3.388 4.742 1.058 111 399 147 - -
Faroe Islands 11.000 6.582 - - - - 15 - -
Norway 172.887 44.620 11.522 4121 185 280 64 - -
Sweden 55 495 55 - - 73 - - -
UK (E/WINTI) - - - - - - - - -
UK (Scotland) 5.742 4.195 4.781 970 543 186 - - -
Total 212.822 59.280 21.100 6.149 839 938 226 0 0
“Preliminary.
SANDEELS IVb
Country 1998 1999 2000 2001 2002 2003 2004 2005 2006
Denmark 603.491 503.572 533.905 638.657 627.097 245.096 273492 129776 241257
Faroe Islands - - 16.167 5.168 3461 - -
Germany - - - - - 534 2658 - 3304
Ireland - 389 - - - - - - -
Norway 170.737 142,969 107.493 183.329  175.799 29.336 48464 17341 5814
Sweden 8.465 21.920 27.867 47.080 36.842 21.444 34477 8327 32709
UK (E/WINI) - - - - - - - - -
UK (Scotland) 18.008 7.280 5.978 - 2.442 115 29 - 688
Total 800.701  676.130  675.243  869.066 _ 858.347 301.693 362.552 155.444 283.772
“Preliminary.
SANDEELS IVc
Country 1998 1999 2000 2001 2002 2003 2004 2005 2006
Denmark 9.674 10.356 11.993 7.177 4.996 28.646 14.104 22.985 10.595
Germany - - - - - - - - 301
France - - 1 - - - + - 2
Netherlands + + - + - - - -
Norway - - - - - 139 - -
Sweden - - - - - 160 - - -
UK (E/W/NI) - - + - - + . . .
Total 9.674 10.356 11.994 7.177 4.996 28.806 14.243 22.985 10.898
“Preliminary.
Summary table official landings

1998 1999 2000 2001 2002 2003 2004 2005 2006
Total IV tonnes 1.023.197  745.766  708.337  882.392  864.182 331.437 377.021 178.429  294.670
TAC 1.000.000 1.000.000 1.020.000 1.020.000 1.020.000 918.000 826.200 660.960 300.000
By-catch and other landings

1998 1999 2000 2001 2002 2003 2004 2005 2006
Area |V tonnes: official-WG 18.797 10.628 9.188 20.781 53.482 5.817 15.521 6.329 6.770
Summary table - landing data provided by Working Group members

1998 1999 2000 2001 2002 2003 2004 2005 2006
Total IV - tonnes 1.004.400 735.138  699.149 861.611  810.700 325.620 361.500 172.100  287.900
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Table 4.2.1.2. SANDEEL in IV. Landings (‘000 t), 1952-2008 (Data provided by Working Group

members)

Year Denmark Germany Faroes Ireland Netherlands Norway Sweden UK  Total

1952 1.6 - - - - - - - 1.6
1953 4.5 + - - - - - - 4.5
1954 10.8 + - - - - - - 10.8
1955 37.6 + - - - - - - 37.6
1956 81.9 5.3 - - + 15 - - 88.7
1957 733 25.5 - - 3.7 3.2 - - 105.7
1958 74.4 20.2 - - 1.5 4.8 - - 100.9
1959 77.1 17.4 - - 51 8.0 - - 107.6
1960 100.8 7.7 - - + 12.1 - - 120.6
1961 73.6 45 - - + 5.1 - - 83.2
1962 97.4 1.4 - - - 105 - - 109.3
1963 134.4 16.4 - - - 11.5 - - 162.3
1964 104.7 12.9 - - - 10.4 - - 128.0
1965 123.6 21 - - - 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 - - - 21 - 8.3 382.1
1972 329.0 + - - - 18.6 8.8 21 358.5
1973 273.0 - 14 - - 17.2 11 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 - 114 - - 78.7 5.7 25.5 785.6
1978 647.5 - 121 - - 93.5 1.2 325 786.8
1979 449.8 - 13.2 - - 101.4 - 134 577.8
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 - 49 - - 46.5 0.4 52.2 610.9
1983 485.1 - 2.0 - - 12.2 0.2 37.0 536.5
1984 596.3 - 113 - - 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 - 186 - - 193.4 - 7.2 824.6
1988 686.4 - 155 - - 185.1 - 5.8 892.8
1989 824.4 - 166 - - 186.8 - 115 1039.1
1990 496.0 - 2.2 - 0.3 88.9 - 3.9 591.3
1991 701.4 - 112 - - 128.8 - 1.2 842.6
1992 751.1 - 9.1 - - 89.3 0.5 4.9 854.9
1993 482.2 - - - - 95.5 - 15 579.2
1994 603.5 - 103 - - 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 1137.8
1998 617.8 - 110 - + 343.3 8.5 23.8 1004.4
1999 500.1 - 132 0.4 + 187.6 22.4 115 735.1
2000 541.0 - - - + 119.0 28.4 10.8 699.1
2001 630.8 - - - - 183.0 46.5 1.3 861.6
2002 629.7 - - - - 176.0 0.1 4.9 810.7
2003 274.0 - - - - 29.6 215 0.5 325.6
2004 277.1 2.7 - - - 48.5 33.2 + 361.5
2005 154.8 - - - - 17.3 - - 172.1
2006 250.6 3.2 - - - 5.6 27.8 - 287.9
2007 144.6 1.0 2.0 - - 51.1 6.6 1.0 206.3
2008 234.4 4.4 2.4 - - 81.6 12.4 - 335.2

2008 only include first half year.
+ = less than half unit.

- = no information or no catch.
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Table 4.2.1.3. SANDEEL in IV. Monthly landings (ton) by Denmark, Norway and Scotland from
each area defined in Fig 4.1.2.1. Data provided by Working Group members.

1A 1B 1C 2A 2B 2C 3 4 5 6 Shetland Total
2001
Mar 3205 0 0 5235 2078 0 915 218 334 180 144 12309
Apr 60040 10891 0 19956 16609 0 1968 916 0 265 295 110940
May 96489 2014 0 71446 20668 0 15266 4829 510 3767 589 215578
Jun 72384 0 1556 15160 8103 120 8265 4790 4291 22748 0 137417
Jul 6703 90 0 67814 24065 0 8769 1664 2204 13747 0 125056
Aug 473 0 0 51965 61169 0 8679 0 0 2927 236 125449
Sep 578 0 0 24926 31178 0 4802 0 0 4840 0 66324
Oct 0 0 0 6464 14027 0 972 0 0 500 0 21963
Total 239872 13026 1556 262966 177898 120 49635 12417 7339 48974 1264 815067
2002
Mar 3077 0 0 3911 2715 0 928 322 0 0 0 10953
Apr 104033 1745 0 66992 51007 0 15466 904 59 475 109 240790
May 176437 3341 0 78497 37385 0 37058 915 151 3272 12 337068
Jun 118879 125 0 27386 19380 10 10561 8673 2531 12498 0 200043
Jul 1128 0 0 90 48 0 193 2744 204 9869 0 14276
Aug 0 0 0 109 261 0 397 0 0 5146 422 6335
Sept 0 0 0 0 74 0 290 0 0 0 0 364
Oct 0 0 0 1 0 0 0 0 0 2 0 3
Dec 0 0 0 0 0 0 0 0 2 0 0 2
Total 403554 5211 0 176986 110870 10 64893 13558 2947 31262 543 809834
2003
Mar 1947 52 0 97 380 7 225 325 0 0 3033
Apr 28806 5026 0 8341 6072 0 1900 81 0 662 49 50937
May 59890 1812 24 8884 9357 0 4532 10995 1020 9991 16 106521
Jun 11737 49 0 11906 398 10 2140 20891 13318 21639 82088
Jul 3604 0 0 9857 2013 0 3272 2738 1697 5790 28971
Aug 960 6 0 4381 4687 0 11293 16 175 687 121 22326
Sept 0 255 73 35 1551 0 2955 0 0 1094 5963
Oct 0 0 0 114 0 0 1589 0 0 127 1830
Nov 0 0 0 0 0 0 2070 0 0 0 2070
Dec 0 0 0 0 0 0 45 0 0 0 45
Total 106944 7200 97 43615 24458 17 30021 35046 16210 39990 186 303784
2004
Feb 0 0 0 0 0 0 0 0 0 7 7
Mar 326 0 0 1001 0 37 260 2 1626
Apr 15893 627 0 15824 4847 0 10732 471 322 834 49550
May 46631 1044 0 21607 5495 0 22629 20484 233 8578 126701
Jun 21841 146 0 5077 1800 0 13821 13680 4789 35909 97063
Jul 1146 116 813 2272 6019 7430 1184 12923 31903
Aug 325 3963 5449 2589 3357 15683
Sept 3006 116 2 3124
Oct
Total 86162 1933 0 48285 22869 0 55943 42065 6788 61612 0 325657
2005
Apr 4017 71 1476 462 144 88 6258
May 34506 57 9536 7512 6507 13333 32 2410 73893
Jun 19216 21 8952 2545 8107 8224 19370 21959 88394
Jul 1668 987 922 3577
Aug 3 2 5
Sep 0
Okt 1 1
Total 57739 78 0 20230 11533 0 16065 22623 19402 24457 0 172128
2006
Apr 10141 8733 1387 188 111 82 20642
May 96349 25020 3096 3830 201 6455 134951
Jun 59827 34 3184 47 4815 12035 5236 9506 94684
Jul 1122 94 3309 2600 1171 11745 20041
Aug 2 94 283 379
Sep 5 2 2 9
Oct 5 257 262
Nov 30 30
Total 167439 64 0 37038 4530 0 12495 14947 6407 28073 0 270998
2007
Apr 23545 6378 19966 7098 646 406 58039
May 65238 308 4 4990 31062 22979 3024 244 1470 129319
Jun 501 69 50 4512 4032 25 559 2966 12714
Total 89284 377 4 11418 55540 0 34109 3695 803 4842 0 200072
% 45% 0% 0% 6% 28% 0% 17% 2% 0% 2% 0% 100%
Average 2001-2007
40% 1% 0% 21% 14% 0% 9% 5% 2% 8% 0% 100%
2008
Apr 26865 41 8148 10313 3884 460 49711
May 109897 9972 26263 29615 15986 1291 4700 197724
Jun 62816 3452 1599 10738 5152 384 3574 87715
Total 199578 10013 0 37863 41527 0 30608 6443 384 8734 0 335150

%

60%

3%

0%

0%

9%

0%

0%

100%
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Table 4.2.1.4. SANDEEL in IV. Annual landings (‘000 t) by area of the North Sea. Data provided
by Working Group members (Denmark, Norway and Scotland).

Area Sampling area
Year 1A 1B 1C 2A 2B 2C 3 4 5 6 Shetland Northern Southern
1972 98,8 28,1 39 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 22 1779 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 1547 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 1719 34,0 62,0 1541 1797 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-- 425 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 54 443 13,4 195,3 355,9
1980 215,1 3,3 1193 89,5 52,4 27,0 90,0 30,8 8,7 57,1 25,4 292 401,2
1981 105,2 0,1 42,8 1519 11,7 23,9 59,6 63,4 13,3 45,1 46,7 138,1 378,9
1982 189,8 54 44 132,1 24,9 2,3 37,4 75,7 6,9 747 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 71 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 2441 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 3252 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 1253 30,5 4,5 95,1 3,5 4924 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 1140 2528 1,8 1105 22,6 1,0 93,1 + 372,9 458,9
1992 422,4 3,9 4,2 1689 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 1649 0,3 88,0 26,6 3,9 48,7 0 276,0 301,9
1994 157,0 108,6 - 61,7 203, 2,7 1750 16,0 2,8 42,0 0 489,7 279,5
1995 322,4 43,9 1474 86,7 169,5 1,0 59,4 26,6 53 55,8 1,3 421,2 496,8
1996 310,5 18,6 31,2 40,8 153,0 45 1341 12,7 3,0 52,5 1 341,2 419,5
1997 352,0 53,3 8,9 92,8 3905 1,2 1129 18,1 4,7 88,6 2,4 566,8 535,8
1998 282,2 58,3 2,0 90,3 3953 1,0 40,6 34,5 4,2 63,4 52 497,2 480,7
1999 266,7 32,6 0,1 1328 1679 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 1399 03 1117 20,4 8,3 43,3 4,3 281,0 385,4
2001 239,9 13,0 16 2630 1779 0,1 49,6 12,4 73 49,0 1,3 242,2 571,6
2002 403,6 52 00 1770 1109 0,0 64,9 13,6 3,0 31,3 0,5 181,0 628,4
2003 106,9 7,2 0,1 43,6 24,5 0,0 30,0 35,0 16,2 40,0 0,5 61,8 241,7
2004 86,2 1,9 0,0 48,3 22,9 0,0 55,9 42,1 6,8 61,6 0,0 80,7 245,0
2005 57,7 0,1 0,0 20,2 11,5 0,0 16,1 22,6 19,4 24,5 0,0 27,7 144,4
2006 184,4 0,1 0,0 37,0 4,5 0,0 12,5 14,9 6,4 28,1 0,0 17,1 270,8
2007 93,6 0,4 0,0 11,4 55,5 0,0 34,1 3,7 0,8 4,8 0 92,0 114,3

Sampling areas: Northern - Areas 1B, 1C, 2B, 2C, 3.

Southern - Areas 1A, 2A,4,5, 6.
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Table 4.2.1.5. SANDEEL in IV. Monthly landings (t) by Denmark, Norway and Scotland (data
provided by Working Group Members).

Year Month Denmark Norway Scotland Total
2001 Mar 10,684 1,481 144 12,310
Apr 95,723 14,922 295 110,940

May 183,757 31,231 589 215,577

Jun 127,292 10,124 0 137,416

Jul 106,654 18,403 0 125,057

Aug 65,021 60,192 236 125,449

Sep 33,741 32,583 0 66,324

Oct 7,910 14,054 0 21,963

Nov 30 0 0 30
Total 630,811 182,991 1,264 815,066
2002 Mar 10,236 717 0 10,953
Apr 177,597 63,083 109 240,789

May 247,494 86,942 2,898 337,334

Jun 174,467 24,568 1,448 200,483

Jul 14,228 48 0 14,276

Aug 5,652 261 422 6,335

Sep 0 364 0 364

Oct 3 0 0 3

Dec 2 0 0 2
Total 629,679 175,983 4,877 810,539
2003 Mar 2,802 231 3,033
Apr 42,885 8,003 366 51,254

May 96,105 10,401 106,506

Jun 80,271 1,817 82,088

Jul 27,784 1,186 28,970

Aug 15,782 6,422 121 22,325

Sep 4,407 1,555 5,962

Oct 1,831 0 1,831

Nov 2,070 0 2,070

Dec 45 0 45
Total 273,982 29,615 487 304,084
2004 Feb 7 0 7
Mar 1,444 183 1,627

Apr 42,664 6,886 49,550

May 100,715 25,986 29 126,730

Jun 89,369 7,695 97,064

Aug 30,485 1,419 31,904

Sep 12,191 3,492 15,683

Oct 254 2,869 3,123
Total 277,129 48,530 29 325,688
2005 Apr 4,350 1,876 6,226
May 60,473 12,556 73,029

Jun 76,234 2,900 79,134

Jul 13,719 13,719

Oct 18 18

Sep 2 2
Total 154,796 17,332 0 172,128
2006 Apr 19,258 1,385 20,643
May 115,949 4,200 120,149

Jun 94,683 94,683

Jul 20,042 20,042

Aug 379 379

Sep 9 9

Oct 266 266

Nov 30 30

Total 250,616 5,585 678 256,879
2007 Apr 46,817 11,222 58,039
May 89,057 35,976 125,033

Jun 8,775 3,938 12,713
Total 144,649 51,136 1,000 196,785
2008 Apr 33,541 9,377 42,918
May 120,635 68,744 189,379

Jun 80,224 3,432 83,656
Total 234,400 81,553 0 315,953

* No data available



Year
Season 1 2
AGE
0 * 7911.
1 5684 . 303.
2 1215. 316.
3 89. 19.
4+ 12. 0.
SOP 50871. 37464.
Year 1989
Season 1 2
AGE
0 * 3380.
1 56661. 4038.
2 2219. 274.
3 3385. 0.
4+ - -
SOP 437540. 57222.
Year 1995
Season 1 2
AGE
0 * 4046.
1 36140. 3374.
2 3360. 338.
3 1091. 26.
4+ 145. 2.
SOP 348280. 71351.
Year 2001
Season 1 2
AGE
0 *  46385.
1 6434 771.
2 2408. 73.
3 472. 134.
4+ 1035. R
SOP 88280. 153698.
Year 2007
Season 1 2
AGE
0 * 0.
1 8494 . 0.
2 778. 0.
3 134. 0.
4+ 40. 0.
SOP 91249. 0.
Fishery in the southern North
Year 1983
Season 1 2
AGE
0 * 9298.
1 2232. 240.
2 35029. 2806
3 934. 513.
4+ 387. -
SOP 380561. 61745.
Year 1989
Season 1 2
AGE
0 * 1.
1 44444 . 1619.
2 4525. 165.
3 957. 35.
4+ 3368. 123.
SOP 309830. 22244
Year 1995
Season 1 2
AGE
0 * 0.
1 39683. 3166.
2 6607 . 2789.
3 1555. 307.
4+ 1226. 157.
SOP 427820. 67591.
Year 2001
Season 1 2
AGE
0 *  73443.
1 64084 . 819.
2 13531. 15.
3 1158. 0.
4+ 2389. 0.
SOP 432330. 184311.
Year 2007
Season 1 2
AGE
0 * 0.
1 9301. 0.
2 4871. 0.
3 365. 0.
4+ 129. 0.
SOP 114122. 0.
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Table 4.2.2.1. SANDEEL in IV. Catch numbers at age (numbers - 10°) by half year.

Fishery in the northern North Sea

1984
1

*

11692.
1647.
153.
5.
91792.

1990
1

*

13101.
3907.
578.
175.
148411.

1996
1

*

11524.
5385.
761.
301.
201546.

2002
1

*

21719.
2649.
402.
219.
179581.

2008
1

*

3597.
2417.
440.

81802.

62517.
2257.
13272.
442.
556796.

1990
1

*

20179.
16670.
2467 .

745.
341693.

1996
1

*

10194.

16015.
6403.
1169.

293882.

2002
1

*

84858.
8667 .
1060.

250.

608649.

2008
1

*

27073.
4375.
1302.

170.

252430.

1207.
121.
43.

20871.

12107.

1670.
342.
51.
15.
70806.

2

31817.
1706.
1772.

136.
55.
141902.

2

0.
9423.
92.
577.
44
80581.

597.
1438.
477.
71.

24002.

2

2088.
2031.
4080.
536.
1023.
138796.

1985
1

*

2688.
3292.
1002.
480.
106279.

1991
1

*

41855.
2342.
908.
318.
374465.

1997
1

*

67038.
3640.
5254.
1206.

451606.

2003
1

*

2315.

1305.
456.
635.

51447.

1985
1

*

7790.
39301.
2490.
265.
472949.

1991
1

*

20058.
9224.
1320.

454.

345866 .

1997
1

*

52359.
3648.
2405.

683.

420729.

2003
1

*

4982.
15588.

3593.

1204.
197210.

13616.
866.
28.

8.

3.
55536.

2431.
11346.
633.
25.

2

103226.

7510.
118.
164.

29772.

2

11940.
1896.
3229.
2234.

298

114931.

12115.
11411.
344.
111.

0

123002.

198.
15238.
536.
406.
136

138483.

5320.
922.
452.
163.

3129%.

1986
1

*

23934.
2600.
200.
0.
174378.

1992
1

*

9871.
4056.
486.
305.
115957.

1998
1

*

6667 .
33216.
2039.

410.
360999.

2004

6819.
542.
375.
213.

59588.

1986
1

*

43629.
7333.
1604.

30.

335960.

1992
1

*

60337.
10021.
1002.
621.
618474.

1998
1

*

9546.
39553.

3188.

2260.
448116.

2004
1

*

33909.
1113.
4302.

270.

249398.

7105.
7077.
473.
0.

0

12832é.

6797.
48.
3.

0.

0.
38189.

35220.
10005.
1837.
79.

1

148508.

2961.
656.

11.

0.
19555.

112.
5350.
293.
241.
18

47286.

134.
3903.
382.
157.

47520.

1142.
738.
2673.
209.
65

42755.

2383.
1637.
473.
405.

30821.

1987
1

*

26236.

10855.
350.
155.

305979.

1993
1

*

15768.
2635.
1023.

646.

188264.

1999
1

*

2118.
3491.
5086.
1023.
135432.

2005

2550.
412.
97.
49.
27623.

1987
1

*

4351.
22771.
1158.
165.
296758.

1993
1

*

3581.
14659.

3707.

1012.
267430.

1999
1

*

31951.
6499.
13150.
947.
431487.

2005
1

*

15842.
5204.
312.
439.
144167.

455.
5768.
198.
0.

0

83202.

26960.
1004.
112.
34.

22

86785.

33653.
694.
551.

58.
0

115849.

[eleloNoNo]

2

298.
3095.
6664 .

196.

51

105111.

838.
1037.
953.
266.

34453.

1322.
203.
58.
1392.
166

35809.

[eNeNoNoNa)
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1988
1

*

9855.
25922.
1319.
26.
430970.

1994
1

*

28490.
7225.
5954.
2155.

413536.

2000
1

*

22887.
8810.
1420.
1470.

270507 .

2006

1408.
122.
17.

2.
13400.

1988
1

*

2349.
10074.
17914.

2769.
464851.

1994
1

*

24697.
2594.
2654.

715.

226318.

2000
1

*

35613.
5973.
1825.
3528.

358998.

2006
1

*

33256.
2801.
1035.

240.

252624.

13196.
1283.
340.
119.

7147é_

457.
829.
1211.
396.

234.

2084.

68.
40003.

4093.
322.
198.
137.

47670.

6659.

3601.
496.
339.
330.

53020.

1827.
38.
20.

17024.
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Table 4.2.3.1. SANDEEL in IV. Northern North Sea. Mean weight (g) in the catch by country and
combined. Age group 4++ is the 4-plus group used in assessment

Denmark Norway Combined
Half-year Half-year Half-year
Year Age 1 2 1 2 1 2
2003 0 2.26 3.56 2.82 2.26 3.37
1 5.34 15.74 5.23 12.13 5.30 13.00
2 13.03 17.90 15.72 14.70 17.90
3 11.86 20.57 17.81
4 14.47 14.47
5 17.24 17.24
5+
6
4++ 14.82 29.93 18.69
2004 0 3.76 1.73 3.46 1.73 3.56
1 6.07 13.13 7.36 6.27 13.13
2 11.10 10.07 21.42 10.64 21.42
3 11.23 18.50 15.78 13.40 18.50
4 25.01 25.01
5 33.17 33.17
5+
6
4++ 30.69 27.53 28.39
2005 0 1.00 1.00
1 7.36 7.56 7.43
2 15.44 14.28 14.42
3 17.16 15.99 16.06
4 22.56 22.56
5 33.00 33.00
5+
6
A++ 23.41 23.94 23.90
2006 0
1 8.35 11.99 6.99 7.92 11.99
2 13.79 17.62 15.28 14.42 17.62
3 26.02 27.45 24.23 25.47 27.45
4 16.30 16.30 16.30 16.30
5 31.00 31.00 31.00
5+
6
4++ 30.95 30.94 23.00 30.61 30.94
2007 0 1.00 1.74 1.74
1 7.50 10.72 8.60
2 15.97 16.81 16.68
3 21.10 26.95 26.48
4 30.93 30.93
5
5+
6
4++ 30.93 41.93 41.62
2008 0 1.36 1.19 1.28
1 7.31 8.74 7.77
2 16.57 16.85 16.81
3 25.89 23.84 24.01
4 24.41 24.41
5 32.34 32.34
5+
6 38.00

4++ 26.41 32.74 32.56
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Table 4.2.3.2. SANDEEL in IV. Southern North Sea. Mean weight (g) in the catch by (Denmark).
Age group 4++ is the 4-plus group used in assessment

Half-year
Year Age 1 2
2003 0 2.13 2.65
5.25 7.47
7.86 15.72
9.33 17.30
11.65 13.80
15.27 -
24.43 -
15.05 -
15.90 -
4++ 12.47 13.80

~NOoO b~ WNBE

[e¢]
+

2004

5.49 7.35
10.49 13.31
11.34 13.37
10.27 12.97

~No b~ wWNEO

o]
¥

4++ 10.27 12.97
2.46 -
5.54 -
9.17 -

10.73 -

11.93 -

13.63 -

14.35 -

12.67 -

2005

~NOoO o~ wWwNE O

(e}
¥
'

4++ 12.18 -

181 -

6.19 8.97
10.66 9.69
12.83 13.30
14.09 16.30
15.35 -
16.06 -

2006

~N~No oh wWwNEFE O

e}
F

4++ 15.15 16.30
1.40 -
591 -

10.60 -

14.90 -

16.08 -

16.73 -

16.37 -

2007

~No b WNPEFO

[ee]
¥
f

4++ 16.18 -

131 -

6.62 -
12.07 -
13.60 -
15.28 -
17.35 -
19.13 -

2008

No gk~ WNEO

(e}
i
'

4++ 15.89 -
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Table 4.2.3.3. SANDEEL in IV. Mean weight (g) in the catch by half year.

Northern North Sea, first half-year

Northern North Sea, second half-year

year age-1 age-2 age-3 age-4+
1983 5.64 13.05 27.30 43.97
1984 5.64 13.05 27.30 42.20
1985 5.64 13.05 27.30 43.34
1986 5.64 13.05 27.30

1987 5.64 13.05 27.30 43.84
1988 5.64 13.05 27.30 42.20
1989 6.20 14.00 16.30

1990 5.64 13.05 27.30 44.32
1991 7.43 14.23 22.40 30.87
1992 5.45 10.86 18.49 29.92
1993 5.97 20.62 24.92 22.14
1994 6.43 13.70 15.08 19.29
1995 6.95 19.75 24.90 24.70
1996 7.80 14.98 25.93 37.49
1997 4.94 7.95 11.76 24.64
1998 4.24 8.73 14.21 33.61
1999 6.53 8.08 13.20 25.68
2000 6.78 7.90 11.86 19.66
2001 6.29 11.78 15.82 11.58
2002 6.17 11.77 18.40 31.98
2003 5.30 14.70 17.81 18.69
2004 6.27 10.64 13.40 28.39
2005 7.43 14.42 16.06 23.90
2006 7.92 14.44 25.47 30.61
2007 8.60 16.68 26.48 41.62
2008 7.77 16.81 24.01 32.56

Southern North Sea, first half-year

year age-1 age-2 age-3 age-4+
1983 551 9.96 13.74 16.90
1984 551 9.96 13.74 16.95
1985 551 9.96 13.74 16.51
1986 551 9.96 13.74 16.30
1987 5.80 11.00 15.60 18.04
1988 4.00 12.50 15.50 18.73
1989 4.00 12.50 15.50 18.01
1990 4.00 12.50 15.50 19.28
1991 8.20 16.40 16.90 17.20
1992 7.43 13.83 17.51 22.60
1993 6.08 11.54 15.09 20.31
1994 6.07 11.01 13.46 16.94
1995 7.30 13.20 16.60 20.48
1996 5.57 8.31 13.16 16.89
1997 6.52 10.92 11.81 16.27
1998 5.54 8.38 10.64 13.21
1999 5.52 9.27 13.50 18.33
2000 6.16 9.56 14.42 15.93
2001 4.22 7.93 12.57 16.76
2002 6.14 8.10 12.49 16.73
2003 5.25 7.86 9.33 12.47
2004 5.49 10.49 11.34 10.27
2005 5.54 9.17 10.73 12.18
2006 6.19 10.66 12.83 15.15
2007 591 10.60 14.90 16.18
2008 6.62 12.07 13.6 15.89

year age-0 age-1 age-2 age-3 age-4+
1983 3.03 13.23 27.84 36.20
1984 3.03 13.23 27.84 36.20
1985 3.03 13.23 27.84 36.20 51.91
1986 3.03 13.23 27.84 36.20
1987 3.03 13.23 27.84 36.20
1988 3.03 13.23 27.84 36.20 44.00
1989 5.00 8.90 16.00
1990 3.03 13.23 27.84 36.20 44.00
1991 3.42 9.57 14.99 16.20 44.00
1992 5.48 18.03 25.40 21.56
1993 271 10.37 19.22 20.28 21.37
1994 6.58 22.75 30.20 58.07 72.15
1995 5.08 13.46 14.20 21.00 19.00
1996 2.94 10.85 14.92 15.59 23.58
1997 1.71 8.11 10.15 23.96 17.19
1998 2.48 391 11.13 20.15 13.39
1999 3.07 7.78 10.43 24.15
2000 14.92 17.95 19.18 22.67
2001 3.10 9.61 17.50 9.07
2002 7.33 17.52
2003 3.37 13.00 17.90
2004 3.56 13.13 21.42 18.50
2005
2006 11.99 17.62 27.45 30.94
2007

Southern North Sea, second half-year
year age-0 age-1 age-2 age-3 age-4+
1983 2.42 7.50 10.75 14.12 17.71
1984 2.42 7.50 10.75 14.12 17.71
1985 242 7.50 10.75 14.12 18.66
1986 242 7.50 10.75 14.12 18.76
1987 1.30 8.90 10.80 21.40 19.85
1988 1.00 10.50 14.00 17.00 19.11
1989 1.00 10.50 14.00 17.00 19.01
1990 1.00 10.50 14.00 17.00 20.05
1991 2.60 7.50 13.60 12.00
1992 3.40 9.43 16.61 20.04 22.58
1993 3.08 10.13 15.66 17.04 21.96
1994 8.56 17.16 19.50 23.74
1995 6.60 13.60 17.70 21.22
1996 2.34 9.90 16.66 21.77 33.39
1997 4.72 7.99 13.54 14.73 18.88
1998 2.79 3.01 12.65 11.57 17.14
1999 5.42 10.02 11.05 16.85 15.68
2000 1.66 6.61 13.68 15.74 18.34
2001 2.40 9.51 17.00
2002 8.40 12.53
2003 2.65 7.47 15.72 17.30 13.80
2004 2.60 7.35 13.31 13.37 12.97
2005
2006 8.97 9.69 13.30 16.30
2007
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Table 4.2.3.4. SANDEEL in IV. Mean weight (g) in the stock by half year.

First half-year

Year age-1 age-2 age-3 age-4+
1983 5.03 12.89 16.92 24.76
1984 4.10 13.81 16.28 21.01
1985 4.19 12.79 18.75 22.08
1986 4.18 13.10 16.32 27.79
1987 4.70 12.82 16.00 21.23
1988 4.40 14.84 15.81 19.17
1989 4.40 13.49 19.58 18.28
1990 4.26 13.31 17.59 19.26
1991 4.29 13.22 16.95 20.65
1992 4.08 13.07 17.18 21.15
1993 4.50 12.70 16.38 21.34
1994 6.26 12.99 14.58 18.71
1995 7.13 1541 20.02 20.93
1996 6.75 9.99 14.52 21.10
1997 5.63 9.44 11.77 21.61
1998 5.01 8.54 12.03 16.34
1999 5.59 8.85 13.42 22.15
2000 6.40 8.57 13.30 17.03
2001 441 8.51 13.51 15.19
2002 6.14 8.96 14.11 23.85
2003 5.26 8.39 10.29 14.62
2004 5.62 10.54 11.51 18.25
2005 5.81 9.55 12.00 13.37
2006 6.26 10.82 13.03 15.30
2007 7.19 11.44 18.01 22.25
2008 6.76 13.76 16.23 21.32

Second half-year

Year age-0 age-1 age-2 age-3 age-4+
1983 1.11 11.83 14.73 19.14 24.35
1984 1.19 10.58 16.58 19.54 21.90
1985 1.19 10.69 14.65 22.49 24.95
1986 1.72 10.64 14.75 17.96 30.44
1987 1.43 11.18 14.29 17.26 20.91
1988 1.44 10.81 18.07 17.19 20.61
1989 1.28 10.76 15.80 17.05 19.39
1990 1.36 10.72 15.51 19.37 19.95
1991 1.10 10.67 15.49 18.02 19.39
1992 1.54 10.57 14.85 18.67 20.44
1993 1.44 10.91 14.25 17.61 20.49
1994 6.58 10.95 27.46 45.24 31.15
1995 5.08 10.14 13.66 17.96 21.19
1996 2.90 10.33 16.13 20.52 32.88
1997 1.94 8.04 11.70 15.27 18.86
1998 2.49 3.84 12.03 13.92 17.11
1999 3.15 8.29 10.49 17.14 15.68
2000 1.66 7.56 14.29 15.96 18.87
2001 2.67 9.56 17.42 9.07 17.22
2002 2.49 8.29 12.60 14.06 17.22
2003 3.07 8.10 16.30 17.30 13.80
2004 3.13 9.00 13.46 1351 12.97
2005 3.13 9.00 13.46 13.51 12.97
2006 3.11 9.31 13.61 17.59 28.91

2007 3.11 9.31 13.61 17.59 28.91
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Table 4.2.5.1. SANDEEL in IV. Effort of Danish vessels (kilo watt days - 10°) and number of Dan-
ish and Norwegian vessels participating in the sandeel fishery by year. In 2006 only experimental
fishing was allowed for 6 Norwegian vessels. In 2007 the fishery was stopped in May due to
RTM. Information about effort in the Danish sandeel fishery for 2008 only include up to 1¢ of

September.

Denmark

Kilo watt days

Norway

Year (thousands) Number of vessels| Number of vessels
2002 7.867 207 53
2003 7.306 171 35
2004 7.334 200 40
2005 3.390 98 22
2006 3.946 122 6
2007 2.316 112 41
2008 3.728 83 42
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Table 4.2.5.2. SANDEEL in IV. Fishing effort in the Northern North Sea (days fishing times scal-
ing factors for each vessel category to represent days fishing for a vessel of 200 GT), based on
Danish and Norwegian data.

Norweigian Danish Total Derived

Standardized Catch sampled CPUE Catch sampled CPUE | Mean internat. internat.

Fishing days for fishing (t/day) for fishing (t/day) | CPUE  catch effort
Year effort (‘000t) effort (‘000 t) (t/day) ('000t) (‘000 days)

First half-year

1976 593 111 187 - - 187 110.3 5.90
1977 2061 504 244 - - 245 276.0 11.27
1978 1761 449 255 - - 255 109.7 4.30
1979 1451 296 204 - - 204 47.7 2.34
1980 2733 1128 413 - - 413 220.9 5.35
1981 1804 428 237 - - 237 93.3 3.94
1982 1231 269 219 135 349 262 62.3 2.38
1983 338 8.7 257 174 289 278 54.5 1.96
1984 139 35 252 541 412 402 74.1 1.84
1985 382 8.7 228 474 467 430 69.9 1.63
1986 1565 60.4 38.6 154.1 547 50.2 221.3 4.41
1987 2219 1229 554 2144 518 531 360.9 6.80
1988 3600 143.8 39.9 158.6 39.0 395 332.0 8.41
1989 4211 1469 349 2470 351 35.0 435.2 12.43
1990 2299 58.6 255 89.7 247 250 148.7 5.94
1991 1748 67.7 387 198.4 39.0 39.0 282.2 7.24
1992 1214 53.7 442 106.7 336 37.1 151.2 4.07
1993 1565 70.7 452 138.2 33.6 375 189.0 5.04
1994 2707 130.1 48.1 289.0 56.4 538 413.4 7.68
1995 3429 208.6 60.8 146.4 447 542 348.5 6.43
1996 2036 100.9 49.6 101.8 30.8 40.1 203.1 5.06
1997 3489 2549 731 190.0 509 63.6 456.5 7.18
1998 2622 220.8 84.2 1258 37.1 67.1 364.8 5.44
1999 2217 774 349 475 329 342 137.2 4.02
2000 2328 1045 449 154.7 40.6 423 271.1 6.40
2001 672 446 66.4 459 343 501 88.5 1.77
2002 1003 119.5 119.2 585 448 948 179.7 1.90
2003 914 171 187 153 16.0 17.41 53.8 3.09
2004 692 193 279 416 245 2559 61.2 2.39
2005 469 138  29.4 139 282 2878 27.7 0.96
2006 112 56 50.0 85 27.8 36.68 13.4 0.37
2007 704 49.0 696 39.7 49.2 60.47 92.0 152
2008 1202 60.2 50.1 21.8 40.0 47.41 82.1 1.73

Second half-year

1976 108 20 185 » - 185 44.9 243
1977 445 118 265 - - 265 110.0 4.15
1978 811 225 276 » - 278 53.3 192
1979 1688 52.2 309 - - 309 147.7 4.78
1980 1117 33.1 296 - - 295 71.1 241
1981 398 79 196 - - 199 44.9 2.26
1982 - - - 18 323 330 12.0 0.36
1983 65 24 369 123 36.6 373 237 0.64
1984 - - - 10.7 296 30.2 17.7 0.59
1985 - - - 164 38.0 388 16.8 0.43
1986 555 21.8 393 96.1 602 574 153.8 2.68
1987 1586 68.1 429 31 247 421 76.9 1.83
1988 922 26.9 292 643 294 293 71.4 243
1989 590 115 195 449 256 244 57.2 2.35
1990 721 228 316 61.0 311 313 70.8 2.26
1991 943 303 321 720 387 368 90.7 2.47
1992 24 15 638 43.0 348 358 255 0.71
1993 972 30.7 316 59.1 284 295 87.0 2.95
1994 v 35.7 459 828 436 443 76.4 173
1995 1009 53.3 528 59.4 448 486 726 1.49
1996 749 429 573 93.9 365 43.0 140.7 3.27
1997 1542 95.7 621 229 275 554 1215 2.19
1998 2257 1144 50.7 355 246 445 148.5 3.34
1999 1665 778 46.7 37.8 293 410 125.2 3.05
2000 0 0.0 0.0 76 333 333 10.0 0.30
2001 1508 1222 81.0 280 369 728 153.8 211
2002 0 0.7 0.0 0.5 106 4.5 13 0.29
2003 295 75 254 195 21.0 2223 29.8 1.34
2004 419 78 186 9.6 19.0 18.76 19.6 1.04
2005 0 0 - 0.0 - - * -

2006 0 0 - 23 302 302 3.7 0.1
2007 0 0 - 0.0 - - 0 =

- No data * Added to first half year
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Table 4.2.5.3. SANDEEL in IV. Fishing effort in the southern North Sea (days fishing times scal-
ing factors for each vessel category to represent days fishing for a vessel of 200 GT), based on
Danish and Norwegian data.

First half year

Second half year

Year CPUE Total Int'l catch Total int'l effort CPUE Total Int'l catch Total int'l effort

(t/day) (‘000 t) (‘000 days) (t/day) (‘000 t) (‘000 days)
1982 48.2 427 8.85 35.7 53 1.47
1983 42.8 360 8.41 33.9 59 1.75
1984 50.5 461 9.13 329 71 2.16
1985 419 417 9.95 33.6 111 3.29
1986 53.7 386 7.20 44.1 76 1.71
1987 57.4 298 5.19 37.1 105 2.83
1988 46.7 462 9.89 30.2 33 1.11
1989 43.8 506 11.54 29.5 19 0.63
1990 31.0 342 11.03 35.6 24 0.67
1991 47.0 327 6.95 46.6 132 2.84
1992 54.9 621 11.31 36.2 73 2.02
1993 38.6 268 6.94 32.0 34 1.07
1994 53.4 226 4.24 48.9 48 0.97
1995 56.8 429 7.56 52.0 68 1.30
1996 41.6 294 7.05 50.1 139 2.77
1997 64.2 421 6.55 41.1 138 3.36
1998 46.6 448 9.61 26.2 43 1.64
1999 40.9 432 10.56 31.9 36 1.13
2000 43.1 360 8.36 33.4 53 1.59
2001 38.7 433 11.20 46.4 185 3.98
2002 62.2 609 9.79 22.4 19 0.86
2003 22.6 211 9.33 20.5 31 1.53
2004 25.2 250 9.91 23.5 31 1.32
2005 27.9 145 5.18 * * *
2006 39.0 254 6.50 30.3 17 0.56
2007 45.1 114 2.53 - - -
2008 51.1 253 4.95

- No data (due to no fishery)

* Added to first half year
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Table 4.2.5.4. SANDEEL in IV. Tuning fleets used in the SXSA assessment. Total international

standardised effort and catch at age in numbers (millions)

Year Season Fleet Effort a-0 a-1 a-2 a-3 a-4+
1976 1 1 5.90 237 5697 1130 445 155
1977 1 1 11.30 3686 24307 2351 516 144
1978 1 1 4.30 0 6127 2338 573 144
1979 1 1 2.30 0 2335 1328 242 12
1980 1 1 5.40 17 13394 8865 1050 827
1981 1 1 3.90 17 5505 4109 904 174
1982 1 1 2.40 2 3518 2132 556 85
1983 1 1 2.00 0 5684 1215 89 12
1984 1 1 1.80 0 11692 1647 153 5
1985 1 1 1.60 1 2688 3292 1002 480
1986 1 1 4.40 7 23934 2600 200 0
1987 1 1 6.80 0 26236 10855 350 155
1988 1 1 8.43 2453 9855 25922 1319 26
1989 1 1 12.43 6124 56661 2219 3385 0
1990 1 1 5.95 0 13101 3907 578 175
1991 1 1 7.26 0 41855 2342 908 318
1992 1 1 4.07 137 9871 4056 486 305
1993 1 1 5.04 1112 15768 2635 1023 646
1994 1 1 7.69 398 28490 7225 5954 2156
1995 1 1 6.43 0 36140 3360 1091 145
1996 1 1 5.06 0 11524 5385 761 301
1997 1 1 7.18 2434 67038 3640 5254 1206
1998 1 1 5.44 2278 6667 33216 2039 410
1999 1 2 4.02 265 2118 3491 5086 1023
2000 1 2 6.40 0 22887 8810 1420 1470
2001 1 2 1.77 87 6434 2408 472 1035
2002 1 2 1.90 12 21719 2649 402 219
2003 1 2 3.09 599 2315 1305 456 635
2004 1 2 2.39 179 6819 542 375 213
2005 1 2 0.96 5 2550 412 97 49
2006 1 2 0.37 0 1408 122 17 2
2007 1 2 1.52 470 8494 778 134 40
2008 1 2 1.73 276 3597 2417 440 82
1982 1 3 8.90 242 56545 6224 3277 1939
1983 1 3 8.40 955 2232 35029 934 387
1984 1 3 9.10 20 62517 2257 13272 442
1985 1 3 10.00 6573 7790 39301 2490 265
1986 1 3 7.20 0 43629 7333 1604 30
1987 1 3 5.19 0 4351 22771 1158 165
1988 1 3 9.89 1420 2349 10074 17914 2769
1989 1 3 11.54 29 44444 4525 957 3368
1990 1 3 11.03 0 20179 16670 2467 745
1991 1 3 6.95 0 20058 9224 1320 454
1992 1 3 11.31 2 60337 10021 1002 621
1993 1 3 6.96 0 3581 14659 3707 1012
1994 1 3 4.25 0 24697 2594 2654 715
1995 1 3 7.56 0 39060 6503 1531 1226
1996 1 3 7.05 0 10194 16015 6403 1169
1997 1 3 6.56 0 52359 3648 2405 683
1998 1 3 9.62 57 9546 39553 3188 2260
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Year Season Fleet Effort a-0 a-1 a-2 a-3 a-4+
1999 1 4 10.57 0 31951 6499 13150 947
2000 1 4 8.36 1126 35613 5973 1825 3528
2001 1 4 11.20 579 64084 13531 1158 2389
2002 1 4 9.79 420 84858 8667 1060 250
2003 1 4 9.33 6148 4982 15588 3593 1204
2004 1 4 9.91 0 33909 1113 4302 270
2005 1 4 5.18 74 15842 5204 312 439
2006 1 4 6.50 869 33256 2801 1035 240
2007 1 4 2.53 145 9301 4871 365 129
2008 1 4 4.95 352 27073 4375 1302 170
1976 2 5 2.40 6126 648 84 368 37
1977 2 5 4.20 3067 2856 913 142 141
1978 2 5 1.90 7820 1001 307 39 2
1979 2 5 4.80 44203 1310 433 66 10
1980 2 5 2.40 8349 1173 214 19 8
1981 2 5 2.30 9128 346 94 14 6
1982 2 5 0.40 6530 65 0 0 0
1983 2 5 0.60 7911 303 316 19 0
1984 2 5 0.60 0 1207 121 43 0
1985 2 5 0.40 349 109 239 89 11
1986 2 5 2.70 7105 7077 473 0 0
1987 2 5 1.83 455 5768 198 0 0
1988 2 5 2.43 13196 1283 340 119 17
1989 2 5 2.35 3380 4038 274 0 0
1990 2 5 2.26 12107 1670 342 51 15
1991 2 5 2.47 13616 866 28 8 3
1992 2 5 0.71 6797 48 3 0 0
1993 2 5 2.95 26960 1004 112 34 22
1994 2 5 1.73 457 829 1211 396 25
1995 2 5 1.49 4046 3374 338 26 2
1996 2 5 3.27 31817 1706 1772 136 55
1997 2 5 2.19 2431 11346 633 25 2
1998 2 5 3.34 35220 10005 1837 79 1
1999 2 5 3.05 33653 694 551 58 0
2000 2 5 0.30 0 467 84 24 46
2001 2 5 211 46385 771 73 134 0
2002 2 5 0.29 0 157 6 0 0
2003 2 5 1.34 7510 118 164 0 0
2004 2 5 1.04 2961 656 9 11 0
2005 2 5 0.00 0 0 0 0 0
2006 2 5 0.12 0 230 37 9 2
2007 2 5 0.00 0 0 0 0 0
1982 2 6 1.50 5039 4718 490 344 40
1983 2 6 1.80 9298 240 2806 513 2
1984 2 6 2.20 0 9423 92 577 44
1985 2 6 3.30 11940 1896 3229 2234 298
1986 2 6 1.70 112 5350 293 241 18
1987 2 6 2.83 298 3095 6664 196 51
1988 2 6 1.11 0 0 234 2084 68
1989 2 6 0.63 1 1619 165 35 123
1990 2 6 0.67 597 1438 477 71 21
1991 2 6 2.84 12115 11411 344 111 0
1992 2 6 2.02 134 3903 382 157 34
1993 2 6 1.07 838 1037 953 266 87
1994 2 6 0.97 0 4093 322 198 137
1995 2 6 1.30 0 3166 2789 307 157
1996 2 6 2.77 2088 2031 4080 536 1023
1997 2 6 3.36 198 15238 536 406 136
1998 2 6 1.64 1142 738 2673 209 65
1999 2 6 1.13 1322 203 58 1392 166
2000 2 6 1.59 6659 3601 496 339 330
2001 2 6 3.98 73443 819 15 0 0
2002 2 6 0.86 0 1370 472 0 0
2003 2 6 1.53 5320 922 452 163 28
2004 2 6 1.32 2383 1637 473 405 68
2005 2 6 0.00 0 0 0 0 0
2006 2 6 0.56 0 1827 38 20 0
2007 2 6 0.00 0 0 0 0 0
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Table 4.3.2.1. SANDEEL in IV. Options for seasonal survivor analysis (SXSA)

Dankert Skagens SXSA program
last updated 5/9 - 1995

Name of the stock:
Sandeel in the North Sea

Data were input from the foIIOW|ng files:
1:

Catch in numbers: CANUM4 . hyr
2: Weight in catch: WECA4 hyr
3: Weight in stock: WEST4.hyr
4: Natural mortalities: natmor._hyr
5: Maturity ogive: matprop.hyr
6: Tuning data (CPUE): Tuning4.hyr
7: *Weighting for rhats: tweq.new
8: *Weighting for shats: twred.xsa
9: *Catches to be fitted:

The foIIOW|ng fleets were used:

Fleet: Northern First Half 76-98
Fleet: > Northern First Half 99-08
Fleet: : Southern First Half 82-98
Fleet: : Southern First Half 99-08
Fleet: : Northern Secon Half 76-07
Fleet: : Southern Secon Half 82-07

(D()'|-J>(A)I\Jla

The following values was used:
: First VPA year 1983
2: Last VPA year 2008
: Youngest age 0
: Oldest true age

: Number of seasons

: Recruiting season

: Last season in last year
: Spawning season

: Number of fleets

=

DR EFENNW

following options were used:

Inv. catchability: (1: Linear; 2: Log; 3: Cos. filter)

: Indiv. shats: (1: Direct; 2: Using z)

: Comb. shats: (1: Linear; 2: Log.)

: *Fit catches: (0: No fit; 1: No SOP corr; 2: SOP corr.)

: *Est. unknown catches: (0: No; 1: No SOP corr; 2: SOP corr.; 3: Sep. F)
: *Weighting of r: (0: Manual; (1: not available at present).)

: *Weighting of shats: (O: Manual' 1: Linear; 2: Log.)

: Handling of the plus group: (1: Dynamic; 2: Extra age group)

—
CO\IG)O’L&(AJI\H—‘% oOo~NOUA_W

RPOOOONNN

You need a factor for weighting the inverse catchabilities at the oldest age vs. the second oldest age
It must be between 0.0 and 1.0.

Factor 1.0 means that the catchabilities for the oldest are used as they are

Present value 0.0000000E+00

You have to specify a minimum value for the survivor number.

This is used instead of the estimate if the estimate becomes very low
Present value: 1.000000

The iteration will carry on until convergence.

Weighting factors for computing catchability for both fleets (Weighting for rhats)

Year 1983-2007 Year 2008
Season 1 2 Season 1 2
Age Age

0 1 1 0 0.5 0.1
1 1 1 1 0.5 0.1
2 1 1 2 0.5 0.1
3 1 1 3 0.5 0.1

Weighting factors for computing survivors in all years (Weighting for shats)

Season 1 2
AGE

0 * 0.02
1 1 0.1
2 1 0.1
3 1 0.1
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Table 4.3.2.2 SANDEEL in IV. SXSA fishing mortality at age.

Partial fishing mortality
Northern North Sea

Year 1983 1984 1985 1986 1987 1988
Season 1 2 1 1 2 1 2 1 1 2
AGE
0 * 0.013 * 0.000 * 0.000 * 0.017 * 0.003 * 0.027
1 0.090 0.010 0.055 0.015 0.045 0.004 0.077 0.053 0.162 0.082 0.192 0.057
2 0.021 0.012 0.080 0.009 0.087 0.027 0.174 0.071 0.136 0.005 0.788 0.037
3 0.034 0.015 0.012 0.012 0.120 0.024 0.046 0.000 0.089 0.000 0.067 0.021
4+ 0.051 0.000 0.009 0.000 0.231 0.010 0.000 0.000 0.055 0.000 0.015 0.199
F(1-2) 0.055 0.011 0.067 0.012 0.066 0.016 0.125 0.062 0.149 0.043 0.490 0.047
Year 1989 1990 1991 1992 1993 1994
Season 1 2 1 2 1 2 1 2 1 2 1 2
AGE
0 * 0.015 * 0.028 * 0.025 * 0.032 * 0.065 * 0.001
1 0.358 0.087 0.169 0.059 0.278 0.017 0.052 0.001 0.198 0.029 0.199 0.015
2 0.170 0.041 0.171 0.042 0.162 0.005 0.146 0.000 0.058 0.004 0.355 0.118
3 0.717 0.000 0.169 0.042 0.194 0.003 0.139 0.000 0.120 0.008 0.394 0.054
4+ 0.000 * 0.211 0.069 0.485 0.018 0.202 0.000 0.578 0.232 1.240
F(1-2) 0.264 0.064 0.170 0.051 0.220 0.011 0.099 0.000 0.128 0.017 0.277 0.066
Year 1995 1996 1997 1998 1999 2000
Season 1 2 1 2 1 2 1 2 1 2 1 2
AGE
0 * 0.017 * 0.024 * 0.011 * 0.140 * 0.103 * 0.000
1 0.167 0.040 0.127 0.044 0.139 0.056 0.078 0.292 0.026 0.023 0.224 0.015
2 0.097 0.017 0.105 0.068 0.151 0.044 0.311 0.039 0.208 0.069 0.556 0.016
3 0.186 0.008 0.073 0.031 0.382 0.004 0.261 0.023 0.204 0.006 0.335 0.015
4+ 0.031 0.001 0.086 0.038 0.426 0.002 0.090 0.000 0.317 0.000 0.252 0.022
F(C1-2) 0.132 0.028 0.116 0.056 0.145 0.050 0.195 0.166 0.117 0.046 0.390 0.015
Year 2001 2002 2003 2004 2005 2006
Season 1 2 1 2 1 2 1 2 1 2 1 2
AGE
0 * 0.086 * 0.000 * 0.040 * 0.029 * 0.000 * 0.000
1 0.059 0.024 0.144 0.004 0.123 0.017 0.118 0.043 0.077 0.000 0.019 0.009
2 0.160 0.016 0.143 0.001 0.056 0.017 0.136 0.004 0.051 0.000 0.017 0.009
3 0.156 0.089 0.150 0.000 0.101 0.000 0.075 0.007 0.086 0.000 0.007 0.007
4+ * * 0.257 0.000 * 0.235 0.000 0.045 0.000 0.003 0.004
F(1- 2) 0.110 0.020 0.144 0.002 0.090 0.017 0.127 0.023 0.064 0.000 0.018 0.009
Year 2007 2008
Season 1 2 1
AGE
0 * 0.000 *
1 0.107 0.000 0.049
2 0.049 0.000 0.103
3 0.050 0.000 0.072
4+ 0.034 0.000 0.045
F(1- 2) 0.078 0.000 0.076
Partial fishing mortality
Southern North Sea
Year 1983 1984 1985 1986 1987 1988
Season 1 2 1 2 1 2 1 2 1 2 1 2
AGE
0 * 0.016 * 0.000 * 0.015 * 0.000 * 0.002 * 0.000
1 0.035 0.008 0.293 0.115 0.129 0.070 0.141 0.040 0.027 0.044 0.046 0.000
2 0.603 0.106 0.110 0.007 1.043 0.369 0.490 0.044 0.285 0.159 0.306 0.025
3 0.359 0.411 1.066 0.169 0.297 0.613 0.370 0.103 0.294 0.089 0.904 0.365
4+ 1.654 0.472 0.850 0.243 0.128 0.276 0.012 0.010 0.058 0.026 1.612 0.796
F(C1-2) 0.319 0.057 0.201 0.061 0.586 0.219 0.315 0.042 0.156 0.101 0.176 0.013
Year 1989 1990 1991 1992 1993 1994
Season 1 2 1 2 1 2 1 2 1 2 1 2
AGE
0 * 0.000 * 0.001 * 0.022 * 0.001 * 0.002 * 0.000
1 0.281 0.035 0.260 0.051 0.133 0.218 0.319 0.053 0.045 0.030 0.172 0.074
2 0.346 0.025 0.728 0.059 0.637 0.059 0.361 0.026 0.321 0.037 0.127 0.031
3 0.203 0.021 0.722 0.058 0.281 0.045 0.287 0.083 0.436 0.063 0.176 0.027
4+ 1.781 * 0.900 0.097 0.692 0.000 0.410 0.047 0.906 0.917 0.412
F(1- 2) 0.313 0.030 0.494 0.055 0.385 0.139 0.340 0.040 0.183 0.033 0.150 0.053
Year 1995 1996 1997 1998 1999 2000
Season 1 2 1 2 1 2 1 2 1 2 1 2
AGE
0 * 0.000 * 0.002 * 0.001 * 0.005 * 0.004 * 0.020
1 0.183 0.037 0.112 0.052 0.108 0.076 0.112 0.022 0.394 0.007 0.348 0.112
2 0.191 0.140 0.313 0.156 0.151 0.038 0.370 0.057 0.388 0.007 0.377 0.092
3 0.265 0.100 0.617 0.122 0.175 0.060 0.409 0.060 0.528 0.136 0.431 0.209
4+ 0.265 0.057 0.334 0.699 0.242 0.109 0.496 0.029 0.293 0.111 0.605 0.158
F(1- 2) 0.187 0.089 0.212 0.104 0.130 0.057 0.241 0.039 0.391 0.007 0.363 0.102
Year 2001 2002 2003 2004 2005 2006
Season 1 2 1 2 1 2 1 2 1 2 1 2
AGE
0 * 0.136 * 0.000 * 0.029 * 0.024 * 0.000 * 0.000
1 0.589 0.025 0.563 0.032 0.266 0.134 0.588 0.106 0.477 0.000 0.455 0.071
2 0.901 0.003 0.469 0.054 0.672 0.046 0.280 0.233 0.648 0.000 0.398 0.010
3 0.382 0.000 0.397 0.000 0.797 0.102 0.857 0.254 0.274 0.000 0.466 0.017
4+ 0.293 0.000 0.299 0.156 0.399 0.000 0.283 0.001
F(1-2) 0.745 0.014 0.516 0.043 0.469 0.090 0.434 0.170 0.563 0.000 0.427 0.040
Year 2007 2008
Season 1 2 1
AGE
0 * 0.000 *
1 0.117 0.000 0.368
2 0.309 0.000 0.186
3 0.136 0.000 0.212
0

4+ 0.108 .000 0.094
F(1-2) 0.213 0.000 0.277
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Table 4.3.2.3. SANDEEL in IV. SXSA annual fishing mortality at age.

Year age-0 age-1 age-2 age-3 age-4+ F1-2
1983 0.029 0.147 0.791 0.783 4172 0.469
1984 0.000 0.456 0.221 1.375 1.215 0.338
1985 0.015 0.232 1.609 0.984 0.634 0.921
1986 0.017 0.291 0.835 0.544 0.021 0.563
1987 0.006 0.278 0.598 0.494 0.145 0.438
1988 0.027 0.292 1.301 1.411 3.689 0.796
1989 0.015 0.777 0.626 1.058 0.000 0.702
1990 0.029 0.534 1.097 1.088 1531 0.816
1991 0.048 0.589 0.949 0.565 1.518 0.769
1992 0.032 0.437 0.584 0.539 0.733 0.511
1993 0.067 0.299 0.451 0.675 3.325 0.375
1994 0.001 0.458 0.655 0.699 0.000 0.557
1995 0.017 0.428 0.445 0.588 0.375 0.436
1996 0.026 0.316 0.644 0.896 1.100 0.480
1997 0.012 0.346 0.399 0.671 0.854 0.372
1998 0.145 0.388 0.839 0.816 0.686 0.614
1999 0.108 0.477 0.726 0.935 0.784 0.601
2000 0.020 0.705 1.144 1.041 1.160 0.924
2001 0.223 0.745 1.227 0.670 0.000 0.986
2002 0.000 0.805 0.727 0.607 0.619 0.766
2003 0.069 0.514 0.866 1.097 0.000 0.690
2004 0.053 0.869 0.653 1.265 0.730 0.761
2005 0.000 0.610 0.782 0.396 0.494 0.696
2006 0.000 0.568 0.474 0.543 0.319 0.521
2007 0.000 0.244 0.395 0.203 0.156 0.320
2008 0.000 0.423 0.291 0.286 0.139 0.357

247
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Table 4.3.2.4. SANDEEL in IV. SXSA stock numbers at age (millions)

Stock numbers (at start of season)

Year 1983 1984 1985
Season 1 1 1
AGE
0 * 879860. * 226440. * 1202412.
1 104769. 33741. 383811. 96186. 101746. 31075
2 90399. 30922. 27134. 14992. 69132. 11469.
3 3719. 1655. 22492. 4086. 12082. 5240.
4+ 498. 6. 877. 222. 2926. 1352.
SSN 94617. 50503. 84141.
SSB 1240510. 759308. 1175364.
TSN 199386. 946185. 434314. 341926. 185887. 1251547.
TSB 1767499. 1863112. 2332934. 1620384. 1601680. 2082652.
Year 1989 1990 1991
Season 1 1 1
E
0 * 324827. *  634015. * 802182.
1 313465. 53994. 143688. 32674. 276366. 64117.
2 19562. 7591. 39088. 9354. 23939. 6578.
3 8112. 1883. 5818. 1407. 6918. 2813.
4+ 4146. 22. 1510. 259. 1221. 186.
SSN 31821. 46416. 32078.
SSB 498529. 651678. 458940.
TSN 345286. 388317. 190103. 677710. 308443. 875876.
TSB 1877774. 1149226. 1263787. 1390031. 1644549. 1722716.
Year 1995 1996 1997
Season 1 1 1
E
0 * 356818. * 1919881. *  325976.
1 389825. 97419. 157617. 44812. 839931. 236576.
2 47445, 23643. 73843. 31977. 33308. 16360.
3 8562. 3573. 16528. 5213. 20886. 7730.
4+ 6358. 3139. 5050. 2182. 4471. 1450.
SSN 62364. 95421. 58665.
SSB 1035600. 1084228. 656868 .
TSN 452189. 484593. 253037. 2004065. 898595. 588091.
TSB 3815050. 3254121. 2148140. 6725070. 5385677. 2871256.
Year 2001 2002 2003
Season 1 1 1
E
0 *  856605. * 30. *  278692.
1 216115. 36733. 304574. 47405. 34207. 8158.
2 26985. 5039. 28635. 9930. 37430. 11259.
3 4571. 1730. 4046 1516. 7697. 1845.
4+ 2994. 0. 1295. 484 1637. 0.
SSN 34550. 33976. 46764 .
SSB 336878. 344539. 417169.
TSN 250665. 900107. 338550. 135464. 80971. 299954.
TSB 1289945. 2741773. 2214626. 737308. 597099. 1137102.
Year 2007 2008
Season 1 1
AGE
0 * 301679. *
1 136658. 39480. 135553.
2 22222. 10271. 32324.
3 3538. 1963. 8409.
4+ 1538. 893. 2338.
SSN 27298. 43071.
SSB 352169. 631104.
TSN 163956. 354286. 178624.
TSB 1334736. 1505912. 1547444.

1986

1
*  623337.
532041. 154748.
23628. 7706.
6252. 2714.
3015. 1997.

32895.

495346 .
564936. 790501.
2719277. 2941832.

1992

1
*  317555.
343196. 83671.
41386. 16217.
5049. 2166.
2345. 814.

48780.

677246.
391975. 420423.
2077485. 1671328.

1998

1
* 387268.
144708. 43402.
169638. 54133.
12337. 3990.
7001. 2507.

188976.

1711516.
333684. 491300.
2436503. 1880619.

2004

1
* 150386.
116625. 18201.
5739. 2492.
8661. 1976.
1363. 518.

15762.

185039.
132387. 173573.
840470. 701473.

1987

1
* 199025.
275246. 82705.
115452. 49859
5616. 2530
3622 2166

124690.

1646848.
399936. 336286.
2940503. 2010696.

1993

1
*  620109.
138041. 39047.
64929. 29364 .
12929. 4794.
2267. 162.

80125.

1084743.
218165. 693476.
1705926. 1825131.

1999

1
* 493419.
149637. 34385.
25814. 9125.
40240. 12044.
4999. 1738.

71053.

879199.
220690. 550711.
1715669. 2168724.

2005

1
* 305133.
63991. 12386.
12826. 4000.
1605. 741.
1603. 675.

16034.

163184.
80025. 322935.
534970. 1139150.

1988
1
* 717315.
88923. 25311.
59694 . 10543.
34612. 7455.
3621. 139.
97927.
1502492.
186850. 760762.
1893754. 1628064.
1994
1
*  868252.
259999. 63389.
30122. 12152.
23078. 8422.
3687. 121.
56887 .
796742.
316886. 952336.

2424339. 7125679.

2000

1
* 490907.
198263. 37455
27341. 6224
6920. 1982
9821. 2491

44082.

493598.
242345. 539059.
1762482. 1265647.

2006

1
*  304137.
137105. 29414.
10140. 4404 .
3275. 1335.
1160. 579.

14575,

170135.
151680. 339869.

1028414. 1319865.
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Table 4.3.2.5. SANDEEL in IV. SXSA catchability.

Fleet 1: Northern North Sea 83-98

Log inverse q q
Season 1 2 1 2
Age
0 * * * *
1 3.680 * 0.0252 *
2 3.588 * 0.0277 *
3 3.588 * 0.0277 *
Fleet 2: Northern North Sea 99-08
Log inverse q q
Season 1 2 1 2
Age
O * * * *
1 3.212 * 0.0403 *
2 2.957 * 0.0520 *
3 2.957 * 0.0520 *
Fleet 3: Southern North Sea 83-98
Log inverse q q
Season 1 2 1 2
Age
O * * * *
1 4.219 * 0.0147 *
2 3.179 * 0.0416 *
3 3.179 * 0.0416 *
Fleet 4: Southern North Sea 99-08
Log inverse q q
Season 1 2 1 2
Age
O * * * *
1 2.955 * 0.0521 *
2 2.818 * 0.0597 *
3 2.818 * 0.0597 *
Fleet 5: Northern North Sea 83-07
Log inverse q q
Season 1 2 1 2
Age
0 * 4.567 * 0.0104
1 * 4.065 * 0.0172
2 * 4.545 * 0.0106
3 * 4,545 * 0.0106
Fleet 6: Southern North Sea 83-07
Log inverse q q
Season 1 2 1 2
Age
0 * 6.255 * 0.0019
1 * 3.490 * 0.0305
2 * 3.558 * 0.0285
3 * 3.558 * 0.0285
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Table 4.3.2.6. SANDEEL in IV. Assessment summary for SXSA.
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Recruitment TSB SSB Landings Yield/SSB Mean F
Year Age 0 Ages 1-2
thousands tonnes tonnes tonnes
1983 879860 1767499 1240510 530640 0,428 0,469
1984 226440 2332934 759308 750040 0,988 0,338
1985 1202412 1601680 1175364 707105 0,602 0,921
1986 623337 2719277 495346 685950 1,385 0,563
1987 199025 2940503 1646848 791050 0,480 0,438
1988 717315 1893754 1502492 1007304 0,670 0,796
1989 324827 1877774 498529 826835 1,659 0,702
1990 634015 1263787 651678 584912 0,898 0,816
1991 802182 1644549 458940 898959 1,959 0,769
1992 317555 2077485 677246 820140 1,211 0,511
1993 620109 1705926 1084743 576932 0,532 0,375
1994 868252 2424339 796742 770747 0,967 0,557
1995 356818 3815050 1035600 915043 0,884 0,436
1996 1919881 2148140 1084228 776126 0,716 0,480
1997 325976 5385677 656868 1114044 1,696 0,372
1998 387268 2436503 1711516 1000375 0,584 0,614
1999 493419 1715669 879199 718668 0,817 0,601
2000 490907 1762482 493598 692498 1,403 0,924
2001 856605 1289945 336878 858619 2,549 0,986
2002 76130 2214626 344539 806921 2,342 0,766
2003 278692 597099 417169 309725 0,742 0,690
2004 150386 840470 185039 359361 1,942 0,761
2005 305133 534970 163184 171790 1,053 0,696
2006 304137 1028414 170135 286751 1,685 0,521
2007 301679 1334736 352169 205371 0,583 0,320
2008 1547444 631104 335046 0,531 0,357
2009 545000*
Average 546494 740517 673114 1,127 0,607
Units (Millions) (Tonnes) (Tonnes)

*Forecast
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Table 4.6.1. SANDEEL in IV. Data used for short term forecast.

#input in assessment year

Year

2008

2008
2008
2008
2008
2008
2008
2008
2008
2008
# Input for
Year

2009

2009
2009
2009
2009
2009
2009
2009
2009
2009

Season Age
WECA

1

9]
1

0.00676
1

0.01376
1

0.01623
1

0.02132
2
0.002917692 0.002917692 0.8
2
0.008520769 0.008520769 0.2
0.013750769 0.013750769 0.2
0.015646154 0.015646154 0.2
0.019737692 0.019737692 0.2

forecast Year
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Figure 4.1.2.1. SANDEEL in IV. Danish sandeel sampling areas.
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Figure 4.1.4.1. SANDEEL in IV. Closed (red) and open (green) areas in the Norwegian EEZ during
the post-monitoring fishery between mid-May and mid-June 2008. White areas do not have sig-
nificant sandeel fishing grounds..
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Figure 4.2.1.1. SANDEEL in IV. Total international landings..
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Figure 4.2.1.2. SANDEEL in IV. Total international landings by three areas (see Figure 4.1.2.1):
1B+1C (north-western North Sea), 2B+2C+3 (north-eastern North Sea) and 1A+2A+4+5+6 (Southern
North Sea).
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North Sea sandeel landings in 2007 quarter 2 North Sea sandeel landings in 2008 quarter 2
Total landings: 202529 ton Total landings: 328357 ton
Max landings per rectangle: 35002 ton Max landings per rectangle: 84489 ton
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Figure 4.2.1.3. SANDEEL in IV. Quarterly catches of sandeels by Denmark, Norway and Sweden in 2007 and 2008 by ICES rectangle (‘000 tonnes).
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Figure 4.2.1.4. SANDEEL in IV. Landings of Sandeel by year and ICES rectangles for the period
1995-2008. Landings include Danish and Norwegian landing for the whole period. Scottish land-
ings are included from 1997 and onwards; Swedish landings are included from 1998. Landing
from other countries are negligible. The area of the circles corresponds to landings by rectangle.
All rectangle landings are scaled to the largest rectangle landings shown at the 1995 map. The area
that was closed to sandeel fishery in 2000 and the boundary between the EU and the Norwegian
EEZ are shown on the map
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Figure 4.2.3.1 SANDEEL in IV. Mean weight at age in the catch by area and half year.
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Figure 4.2.3.2 SANDEEL in IV. Mean weight at age in the stock by half year.
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Figure 4.2.5.1. SANDEEL in IV. Total international effort and CPUE.2007 only represent first half

year (see the text for further details about landings in second half year of 2007).
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Figure 4.2.5.2. SANDEEL in IV. CPUE (ton/day) by area, half year and year.
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Figure 4.3.2.2. SANDEEL in IV. Retrospective analysis of SSB, recruitment, and Fvar 1996-2008 for
the SXSA analysis.
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Norway Pout in ICES Subarea IV and Division llla

The May 2008 assessment of Norway pout in the North Sea and Skagerrak is an up-
date assessment from the May and September 2007 assessments all of which are es-
sentially up-date assessments of the 2004 benchmark assessment using the same
tuning fleets and parameter settings. The assessment is a “real time” monitoring (and
management) run up to 1t April 2008 and includes information from 1¢t quarter 2008.

A short term forecast up to 1st January 2009 is presented.

General

5.1.1 Ecosystem aspects

Stock definition: Norway pout is a small, short-lived gadoid species, which rarely
gets older than 5 years. It is distributed from the west of Ireland to Kattegat, and from
the North Sea to the Barents Sea. The distribution for this stock is in the northern
North Sea (>57°N) and in Skagerrak at depths between 50 and 250 m (Raitt 1968;
Sparholt, Larsen and Nielsen 2002b). Spawning in the North Sea takes place mainly
in the northern part in the area between Shetland and Norway.

Around 10 % (varying between years and sex) of the Norway pout reach maturity at
age 1, however, most individuals reach maturity at age 2.

An analysis of regionalized survey data on Norway pout maturity, presented in Lar-
sen, Lassen, Sparholt and Nielsen (2001), gave no evidence for a stock separation in
the whole northern area.

The population dynamics of Norway pout in the North Sea and Skagerrak are very
dependent on changes caused by high recruitment variation and variation in preda-
tion mortality (or other natural mortality causes) due to the short life span of the spe-
cies (Sparholt, Larsen and Nielsen 2002a,b). With present fishing mortality levels in
recent years the status of the stock is more determined by natural processes and less
by the fishery. In general the fishing mortality on 0-group Norway pout is low. There
is a need to ensure that the stock remains high enough to provide food for a variety
of predator species. This stock is among other important as food source for other spe-
cies (e.g. saithe, haddock and mackerel). Natural mortality levels by age and season
used in the stock assessment correspond to the predation mortality levels estimated
for this stock from the most recent multi-species stock assessment performed by ICES
(ICES-SGMSNS 2006).

Natural mortality varies between age groups, and natural mortality at age varies over
different time periods. Even though different sources of information (surveys,
MSVPA) give slightly different perception of natural mortality at age (see below), the
natural mortalities obtained from the most recent run with the North Sea MSVPA
model (presented and used in the ICES SGMSNS (2006)) indicate high predation mor-
tality on Norway pout. Especially the more recent high abundance of saithe predators
and the more constant high stock level of western mackerel as likely predators on
smaller Norway pout are likely to significantly effect the Norway pout population
dynamics.
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5.1.2 Fisheries

The fishery is mainly performed by Danish and Norwegian vessels using small mesh
trawls in the north-western North Sea especially at the Fladen Ground and along the
edge of the Norwegian Trench in the north-eastern part of the North Sea. Main fish-
ing seasons are 3" and 4 quarters of the year with also high catches in 1¢t quarter of
the year especially previous to 1999. The average quarterly spatial distribution of the
Norway pout catches during a ten year period from 1994-2003 is shown in figures in
the Stock Quality Handbook (Q5). The Norway pout fishery is a mixed commercial,
small meshed fishery conducted mainly by Denmark and Norway directed towards
Norway pout as one of the target species together with Blue Whiting.

The targeted Norway pout fishery was closed for 2005 and in the first half year of
2006. The fishery was opened by 4t of August 2006 for the second half year of 2006
with a quota on 95.000 t based on the 2005 year class being at the long term average
level. Of this quota 39 kt was taken by Denmark, and the Norwegian catches were 14
kt. Trends in yield are shown in Table 5.2.2 and Figures 5.3.2-3.

Based on the relatively weak 2006 Norway pout year class the fishery was closed on
1st of January 2007 resulting in no directed fishing effort for Norway pout for all of
2007. Norway pout were taken in 2007 as a by-catch in the Norwegian mixed blue
whiting and Norway pout fishery as well as in a small experimental fishery. Follow-
ing opening of the fishery on the 1+t January 2008 (with an EU quota of 36,500 t and a
Norwegian quota of 4,750 t) only very small Danish and Norwegian landings in 1st
quarter 2008 have been reported. According to information from the fishery associa-
tions this is due mainly to high fuel prices and to a lesser extent to the relative high
by-catch percentages of other species during this season.

By-catch of herring, saithe, cod, haddock, whiting, and monkfish at various levels in
the small meshed fishery in the North Sea and Skagerrak directed towards Norway
pout has been documented (Degel et al., 2006, ICES CM 2007/ACFM:35, (WD 22 and
section 16.5.2.2)), and recent by-catch numbers are given in section 2 of this report.
Review of scientific documentation reveals that by-catch reduction by gear selective
devices can be used in the Norway pout fishery, significantly reducing by-catches of
juvenile gadoids, larger gadoids, and other non-target species (Nielsen and Madsen,
2006, ICES CM 2007/ACFM:35, WD 23 and section 16.5.2.2). By-catches of other spe-
cies should also be taken into account in management of the fishery. Existing technical
measures such as the closed Norway pout box, minimum mesh size in the fishery,
and by-catch regulations to protect other species have been maintained.

5.1.3 ICES advice

ICES advised in 2005 real time management of this stock. In previous years the ad-
vice was produced in relation to a precautionary TAC, which was set to 198 000 t in
the EC zone and 50 000 t in the Norwegian zone.

Based on estimates of SSB, ICES classified the stock as being at risk of reduced repro-
ductive capacity in 2005 and first part of 2006 (SSB was below Bim and well below Bpa
in 2005) as well as in 2007. On that basis ICES advised a closure of the fishery
(TAC=0 t except for an yearly 5000 t by-catch TAC to Norway) in 2005 as well as in
the first part of 2006, and in all of 2007.

Recruitment reached historic minima in 2003-2004 and was low in 2006 (38 billions),
but was about the long term average (at 81 billions, arithmetic mean) in 2005 (76 bil-
lions) and 2007 (86 billions). Based on the real time management and confirmation of
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recruitment estimates through consecutive surveys, the fishery was opened for sec-
ond half of 2006 with a TAC of 95 000 ton and on 1¢t January 2008 with a TAC of 41
000 t. The below average recruitment in 2006 resulted in closure of the fishery in 2007.

ICES advices that there is a need to ensure that the stock remains high enough to
provide food for a variety of predator species. It is advised that by-catches of other
species should also be taken into account in management of the fishery. Also it is ad-
vised that existing measures to protect other species should be maintained.

Biological reference points for the stock have been set by ICES at Bim =90 000 t as the
lowest observed biomass (in 1987) and Bpa = 150 000 t. No F-based reference points
are advised for this stock.

5.1.4 Management up to 2008

There is no specific management objective set for this stock. With present fishing
mortality levels the status of the stock is determined more by natural processes and
less by the fishery. The European Community applied the precautionary approach in
taking measures to protect and conserve living aquatic resources, to provide for their
sustainable exploitation and to minimise the impact of fishing on marine ecosystems.

Prior to 2005, a precautionary TAC was set at 198 000 t in the EC zone and 50 000 t in
the Norwegian zone. On basis of the ICES advice for 2005 from ICES, EU and Nor-
way agreed to close the directed Norway pout fishery in 2005 and in the first part of
2006. Accordingly, the TAC was in 2005 and for the first part of 2006 set to 0 in the EC
zone and 5 000 t in the Norwegian zone — the latter to allow for by-catches of Norway
pout in the directed Norwegian blue whiting fishery. On basis of the real time man-
agement advice provided by ICES in spring 2006 EU set a quota on 95.000 t for 2006
(intended for the whole year — EU fishery opened 4t August). At the beginning of
September 2006 Norway opened a directed Norway pout fishery without quota limi-
tations in Norwegian EEZ. However, the area (Egersund Bank) was closed for this
fishery from 1¢t of October 2006. Based on the management advice from ICES in au-
tumn 2006 taking the low recruitment in 2006 into consideration the fishery was
closed again by 1t of January 2007. This advice was extended to coverthe whole of
2007 by ICES in May 2007, and resulted in a management where the directed Norway
pout fishery continued to be closed for all of 2007. Following the September 2007
management advice which took into consideration the average recruitment (2007
year class) the fishery was opened again 1% of January 2008 with a quota of 41,250
tons (following an escapement strategy).

Long term management strategies have been evaluated for this stock (Section 5.11).

In managing this fishery by-catches of other species have been taken into account.
Existing technical measures such as the closed Norway pout box, minimum mesh size
in the fishery, and by-catch regulations to protect other species have been maintained.

An overview of recent relevant management measures and regulations for the Norway
pout fishery and the stock can be found in the Stock Quality Handbook (Q5).
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Data available

5.2.1 Landings

Data for annual nominal landings of Norway pout as officially reported to ICES are
shown in Table 5.2.1. Historical data for annual landings as provided by Working
Group members are presented in Table 5.2.2, and data for national landings by quar-
ter of year and by geographical area are given in Table 5.2.3.

The landings of Norway pout were very low in 2007 due to the ban on the directed
fishery for Norway pout in the North Sea and Skagerrak. The only landings of Nor-
way pout in 2007 were mainly by-catch from the Norwegian targeted blue whiting
fishery. Small catches (around 680 t) were taken in a directed Danish experimental
fishery in 4% quarter 2007 at Fladen Ground in relation to testing by-catch reduction
gear devices in the Norway pout fishery. All these catches have been included in the
up-date assessment. However, only limited biological sampling has been performed
from this small fishery.

5.2.2 Age compositions in Landings

Age compositions were available from Norway and Denmark (except for Norway
2007-08). Catch at age by quarter of year is shown in Table 5.2.4. Only very few bio-
logical samples were taken from the low Norway pout catches in 2005, first half year
2006 and in 2007.

Landings for the 1st quarter 2008 are very low (below 500 t). At present there is no
biological information for this catch consequently catches of 0.1 million individuals
per age (for age group 1-3) have been assumed for the first quarter in 2008 in the
SXSA. Weight at age in the catch for 15t quarter 2008 has been assumed equal to those
used for the 1%t quarter of 2007.

5.2.3 Weight at age

Mean weight at age in the catch is estimated as a weighted average of Danish and
Norwegian data. Mean weight at age in the catch is shown in Table 5.2.5 and the his-
torical levels, trends and seasonal variation in this is shown in Figure 5.2.1. In gen-
eral, the mean weights at age in the catches are variable between seasons of year.
Mean weight at age in the stock is given in Table 5.2.6. The same mean weight at age
in the stock is used for all years. The reason for mean weight at age in catch is not
used as estimator of weight in the stock is mainly because of the smallest 0-group fish
are not fully recruited to the fishery in 3 quarter of the year because of likely strong
effects of selectivity in the fishery. The estimation of mean weights at age in the
catches and the used mean weights in the stock in the assessment is described in the
Stock Quality Handbook (Q5).

Mean weight at age from Danish and Norwegian landings from 2005-2007 are uncer-
tain because of the few observations. Missing values have been filled in using a com-
bination of sources (values from 2004, from adjacent quarters and areas, and from
other countries within the same year). The assumptions of no changes in weight at
age in catch in these recent years do not affect assessment output significantly be-
cause the catches in the same period were low.
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5.2.4 Maturity and natural mortality

Maturity and natural mortality used in the assessment is described in the Stock
Quality Handbook (Q5). Proportion mature and natural mortality by age and quar-
ter used in the assessment is given in Table 5.2.6.

The same proportion mature and natural mortality are used for all years in the as-
sessment. The proportion mature used is 0% for the 0-group, 10% of the 1-group and
100% of the 2+-group independent of sex. Preliminary results from an analysis of re-
gionalized survey data on Norway pout maturity, presented in Larsen, Lassen, Niel-
sen and Sparholt (2001), indicated variation in maturity at age between years and
sexes, especially for the 1-group.

The natural mortality is set to 0.4 for all age groups in all seasons that result in an an-
nual natural mortality of 1.6 for all age groups.

In response to the wish from ACFM RG on a separate description of natural mortality
aspects for Norway pout in the North Sea a summary of the September 2006 bench-
mark assessment on this issue is given here (ICES CM 2006/ACFM:35):

Investigations on population dynamics (natural mortality, distribution, and spawn-
ing and maturity as well as growth patterns) of Norway pout in the North Sea are
ongoing, and extensive description of that is given in the Stock Quality Handbook

(Q5).

Studies presented to the working group in 2001 and published in 2002 indicate that
natural mortality may be significantly different between age groups compared to
constant as currently assumed in the assessment model Sparholt, Larsen and Nielsen
(2002a,b).

Exploratory runs of the SXSA model were presented in the 2001 and 2002 assessment
reports as well as in the 2004 and 2006 Norway pout benchmark assessments with
revised input data for natural mortality by age based on the results from two papers
presented to the working group in 2001, (later published in Sparholt, Larsen and Niel-
sen, 2002a,b) as well as natural mortality estimates from the North Sea MSVPA model
in the 2006 assessment.

The resulting SSB, TSB (34 quarter of year), TSB (1t quarter of year) and F for the fi-
nal exploratory run was compared to those for the accepted run with standard set-
tings. It appeared that the implications of these revised input data are very
significant. The results of the exploratory runs have been consistent throughout all
years of exploratory runs. The working group recommended in 2005 that there was
made a limited benchmark assessment for Norway pout in the 2006 assessment with
specific reference to evaluation of effects of using revised natural mortalities, and that
the WG on this basis decides on which natural mortalities to use in the assessment.

The benchmarking evaluated three independent sources and data time series for
natural mortality and made exploratory SMS assessment model runs for those:

1) Constant natural mortalities by age, quarter and year as used in previous
years standard assessment

2) Revised natural mortalities obtained from and based on the results from
Sparholt et al (2002a,b)

3) Revised natural mortalities obtained from most recent run with the North
Sea MSVPA model (presented and used in the ICES-SGMSNS 2006).
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The survey based mortality estimates all indicate age specific differences in Z and M.
These mortality estimates show high within-survey variability and, periodically, con-
tradictory patterns between the surveys. Sparholt, Larsen and Nielsen (2002a,b) dis-
cussed their results in context of changed catchability in the surveys, migration out of
the area, or age specific distribution patterns of Norway pout and concluded that the
mortality patterns were not caused by this.

In contrast, the MSVPA estimates indicate rather constant M between age groups and
years, and do not provide the most recent estimates of M.

In conclusion, the exploratory runs gave very much similar results and showed no
differences in the perception of the stock status and dynamics. However, with respect
to the exploratory runs using different natural mortalities no conclusions could be
reached as the mortality between age groups was contradictive and inconclusive be-
tween periods (variable) from the different sources showing different trends with no
obvious biological explanation. On that basis it was in the 2006 benchmark assess-
ment decided that the final assessment continues using the baseline assessment con-
stant values for natural mortality at age and quarter by year as in previous years
assessment. This has been adopted in this year’s up-date assessment.

Evaluation of total mortality Z in recent years, where fishing mortality has been very
low and where total mortality accordingly approximately equals natural mortality,
has been performed and is shown in the September 2007 report (ICES CM
2007/ACFM:18 and 30, Table 5.2.12). The evaluation has been based on catch curve
analysis on the most recent survey estimates for Norway pout. The results indicate
somewhat different levels of Z between different survey time series mirroring the
results from the 2006 benchmark assessment. The overall Z estimates for the period
2003-2007 indicates present levels of Z at age between 1.2 - 1.9. Also the results con-
firm the results from the 2006 benchmark assessment on different natural mortality at
age. The assessment uses constant values of M at age of 0.4 per quarter (totally 1.6 per

year).

5.2.5 Catch, Effort and Research Vessel Data

Description of catch, effort and research vessel data used in the assessment is given in
the Stock Quality Handbook (Q5). Data used in the present assessment is given in
Tables 5.2.7-5.2.11 as described below. No commercial fishery tuning fleet is included
for 2005-2008 except for second half year 2006. Recent catch information for 2007-08 is
included in this assessment. Catches in all of 2005 as well as in 1%t quarter 2008 were
nearly 0 and only very limited information exist about this catch. Consequently, there
has been assumed and used low catches of 0.1 million individuals per age (for age
group 1-3) per quarter in the SXSA for 2005 and 1¢t quarter 2008.

Effort standardization:

The method for effort standardization of the commercial Norway pout fishery tuning
fleet is described in the Stock Quality Handbook (Q5), which has also been used
with up-dated data in the May 2008 assessment. Information from 274 half year 2006
has been included. The results of the standardization are also presented in the Stock
Quality Handbook (Q5).

Up-dated effort data from the commercial fishery is given in Tables 5.1.7-5.1.9, and
the CPUE trends in the commercial fishery are shown in Table 5.2.10 and Figure
5.2.2.
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Danish effort data

Table 5.2.7 shows CPUE data by vessel size category and year for the Danish com-
mercial fishery in ICES area IVa. The basis for these data is described in the Stock
Quality Handbook (Q5). No Danish effort data exist for the commercial fishery tun-
ing fleet in 2005, the first part of 2006, and in 2007 due to closure of the fishery.

Norwegian effort data

Observed average GRT and effort for the Norwegian commercial fleets are given in
Table 5.2.8. No Norwegian effort data exist for the commercial fishery tuning fleet in
2005, the first part of 2006, and in 2007.

Standardized effort data

The resulting combined and standardized Danish and Norwegian effort for the
commercial fishery used in the assessment is presented in Table 5.2.9. No standard-
ized effort data for the commercial fishery tuning fleet is included for 2005-2008 ex-
cept for 2nd half year 2006.

Commercial fishery standardized CPUE data

Combined CPUE indices by age and quarter for the commercial fishery tuning fleet
are shown in Table 5.2.10. Trends in CPUE (normalized) by quarterly commercial
tuning fleet and survey tuning fleet for each age group and all age groups together
are shown in Figure 5.2.2. No combined CPUE indices by age and quarter for the
commercial fishery tuning fleet are used for 2005, first half year 2006 and for 2007.

Research vessel data

Survey indices series of abundance of Norway pout by age and quarter are for the
assessment period available from the IBTS (International Bottom Trawl Survey 1st and
3w quarter) and the EGFS (English Ground Fish Survey, 3 quarter) and SGFS (Scot-
tish Ground Fish Survey, 3 quarter), Table 5.2.11. The new survey data from the 1st
quarter 2008 IBTS and the 3¢ quarter 2007 IBTS research surveys have been included
in this assessment (as well as the 3 quarter 2007 EGFS and SGEFS research survey
information which also were included in the September 2007 assessment). The survey
data time series including the new information is presented in Table 5.2.11, as well as
trends in survey indices in Figure 5.2.2. Surveys covering the Norway pout stock are
described in the Stock Quality Handbook (Q5). Survey data time series used in tun-
ing of the Norway pout stock assessment are described below.

Revision of assessment tuning fleets

The revision of the tuning fleets used in the benchmark 2004 assessment as used also in
the 2005-2006-2007 and May 2008 up-date assessments is summarised in Table 5.3.1.
Details of the revision are described in the Stock Quality Handbook (Q5).

Besides the up-dated catch data and research survey indices, all other data and data
standardization methods used in this assessment are identical to those used and de-
scribed in the May and September 2007 assessments (see also Table 5.3.1).
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Catch at Age Data Analyses
5.3.1 Review of last year’s assessment

May 2007:

General comments: During this year’s WG meeting, an update assessment was com-
pleted. The assessment was consistent with last year and appears to be stable.

Technical comments: The RG recommends an exploration of an alternative stock as-
sessment model that removes commercial Ipue data, because there seem to be prob-
lems with Ipue when the fishery has been closed. The WG should explore the use of
survey data only in the assessment.

The RG recommends a benchmark assessment in 2008.

Conclusions: The stock is above Bpa (15t Jan 2007) and it will increase to Bpa in 2008
with no fishing in 2007. SSB decreased and has been at low levels in recent years.
Fishing mortality decreased and was close to zero in 2005.

The advice should relate to the HCR, which is currently not yet been evaluated by
ICES.

ACFM should make options on the basis of the testing of the HCR.

September 2007:

Conclusions: The RG concludes that the assessment is in accordance with the up-date
procedure. However, the RG still awaits clarification on the precision of the 2007 year
class estimates before advising on the necessity to revise the forecast produced in
May.

October up-dates of June advice: The new update process was discussed and the RG
agreed to limit revisions except when there are major changes in perception. The RG
is of the opinion that up-dates of survey estimates should not automatically mean an
update in the assessment. The RG should check for consistency in the update and
consider if the new data are robust enough for use in the assessment / forecast. ACFM
should decide whether or not an update is acceptable. ACFM / ACOM should lay
down a basic procedure for the update work in September: is the update to be based
on the June advice or last years October advice? What procedure is reviewed: just
putting the correct figures in? or judge the robustness of the figures? The update
process seems to be based on the premise that only the forecast needs to be updated
in light of the new survey information and that the assessment itself should not be
changed. There are cases where the assessment and the forecast are part of the same
model and both need updating. If the additional survey information is not robust for
the current year and thus rejected, the confidence in the assessment may change and
the update process may not be a routine computation. Updated, but not revised
stocks should be explained in a general document.
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5.3.2 Final Assessment

The SXSA (Seasonal Extended Survivors Analysis) was used to estimate quarterly
stock numbers (and fishing mortalities) for Norway pout in the North Sea and
Skagerrak in September 2007. A general description of and reference to documenta-
tion for the SXSA model is given in the Stock Quality Handbook (Q5). Stock indices
and assessment settings used in the assessment is presented in Tables 5.3.1-2. The
SXSA uses the geometric mean for the stock-recruitment relationship (see Table
5.3.6).

In contrast to the September 2007 assessment, no back-shifting of the third quarter
survey indices was undertaken, and the recruitment season to the fishery in the as-
sessment is accordingly set to quarter 3. All other aspects and settings in the assess-
ment are an up-date of the May 2007 assessment.

Results of the SXSA analysis are presented in Table 5.3.1-2 (assessment model pa-
rameters, settings, and options), Table 5.3.3 (population numbers at age (recruit-
ment), SSB and TSB), Table 5.3.4 (fishing mortalities by year), Table 5.3.5
(diagnostics), and Table 5.3.6 (stock summary). The summary of the results of the
assessment are shown in Table 5.3.6 and Figures 5.3.1-5.

Fishing mortality has generally been lower than natural mortality and has decreased
in the recent decade below the long term average (0.6). Fishing mortality for the 1
and 2n quarter has decreased to insignificant levels in recent years (F less than 0.05),
while fishing mortality for 4th quarter, that historically constitutes the main part of the
annual F, has not decreased in the recent 3-4 years up to 2006. Fishing mortality in
2005, first part of 2006, and in 2007 was close to zero due to the closure of the Norway
pout fishery in these periods.

Spawning stock biomass (SSB) has since 2001 decreased continuously until 2005 but
has increased again in recent years again due to the average 2005 and 2007 year
classes. Spawning stock biomass fell to a level well below Bim in 2005 which is the
lowest level ever recorded. By 1% January 2007 and 2008 the stock has been just above
Bpa.

5.3.3 Comparison with 2007 assessment

The final, accepted May 2008 SXSA assessment run was compared to the September
2007 SXSA assessment. The results of the comparative run between the May 2008 and
the September 2007 assessments are shown in Figure 5.3.5. The resulting outputs of
these assessments showed to be identical giving similar perception of stock status and
dynamics. The difference in recruitment is because of use of different recruitment
seasons in the two assessments (as described above).

Historical stock trends

The assessment and historical stock performance is consistent with previous years
assessments.

Recruitment Estimates

The long-term average recruitment (age 0, 3 quarter) is 80 millions (arithmetic
mean) and 67 millions (geometric mean) for the period 1983-2008 (Table 5.3.6). Re-
cruitment is highly variable and influences SSB and TSB rapidly due to the short life
span of the species. The recruitment in 2005 and 2007 (age 0, 3 quarter) has been
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around the long term average of 81 billions, while the 2006 year class was weak (38
billions).

Short-term prognoses

Deterministic short-term prognoses were performed for the Norway pout stock. The
forecast was calculated as a stock projection up to 1t of January 2009 using full as-
sessment information for 2007 and 1<t quarter 2008, i.e. is based on the SXSA assess-
ment estimate of stock numbers at age at the start of 2008.

Input to the forecast is given in Table 5.6.1. The forecast assumes a 2008 (the forecast
year) fishing pattern scaled to long term seasonal exploitation pattern for 1991-2004
(standardized with yearly Fbar to F(1,2)=1) which has been used in the ICES
WGNSSK Report 2007 (ICES CM 2007/ACFM:30) and the ICES AGNOP Report as
well (ICES CM 2007/ACFM:39). Recruitment in the forecast year is assumed to the
25% percentile = 47733 millions of the SXSA recruitment estimates (GM = 66915 mil-
lions) in the 3¢ quarter of the year.

The weight at age in the catch per quarter is based on estimated mean weight at age
in catches during 2003-2006. The constant weight at age in stock by year and quarter
of year used in the SXSA assessment has also been used in the forecast for 2008.

Ten percent of age 1 is mature and is included in SSB.

Previously three management strategies have been put forward for Norway Pout: An
escapement management strategy, a fixed effort or constant fishing mortality man-
agement strategy and a fixed TAC strategy (see ICES WGNSSK Report ICES CM
2007/ACFM:30 section 5.3, and ICES AGNOP Report ICES CM 2007/ACFM:39, and
the ICES AGSANNOP Report ICES CM 2007/ACFM:40) as well as section 5.11 below.
The results of the forecasts are presented in Table 5.6.2. If the objective is to maintain
the spawning stock biomass above Bpa by 1+t of January 2009 then a catch around 148
000 t can be taken in 2008 according to the escapement strategy. Under a fixed F-
management-strategy with F around 0.35 a catch around 95 000 t would be taken in
2008. Under a fixed TAC strategy a TAC of 50 000 t can be taken in 2008 (correspond-
ing to a F around 0.17).

Medium-term projections

No medium-term projections are performed for this stock. The stock contains only a
few age groups and is highly influenced by recruitment.
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Biological reference points

ICES considers that: ICES proposes that:

Biim 15 90 000 t Bypa be established at 150 000 t. Below this
value the probability of below average
recruitment increases.

Note:

Technical basis:

Biim = Bioss = 90 000 t. Bpa = Bum €2-3 : 150 000 t.

Fim None advised. Fpa None advised.

Biomass based reference points have been unchanged since 1997.

Biim is defined as Bioss and is based on the observations of stock developments in SSB
(especially in 1989 and 2005) been set to 90 000 t. Bpa has been calculated from

Bpa = Biim 0304165 (SD).

A SD estimate around 0.3-0.4 is considered to reflect the real uncertainty in the as-
sessment. This SD-level also corresponds to the level for SD around 0.2-0.3 recom-
mended to use in the manual for the Lowestoft PA Software (CEFAS, 1999). The
relationship between the Blim and Bpa (90 000 and 150 000 t) is 0.6.

Quality of the assessment

The estimates of the SSB, recruitment and the average fishing mortality of the 1- and
2-group are consistent with the estimates of previous years assessment. This appears
from the results of the assessment as well as from Figures 5.3.4 and 5.3.5 with among
other the comparisons of the 2007 assessment.

The assessment is considered appropriate to indicate trends in the stock and immedi-
ate changes in the stock because of the seasonal assessment taking into account the
seasonality in fishery, use seasonal based fishery independent information, and using
most recent information about recruitment. The assessment provides stock status and
year class strengths of all year classes in the stock up to the first quarter of the as-
sessment year. The real time assessment method with up-date every half year also
gives a good indication of the stock status the 1¢t January the following year based on
projection of existing recruitment information in 34 quarter of the assessment year.

Status of the stock

Stock biomass (SSB) was just above Bpa in 1t quarter of 2007 and 1%t quarter 2008 (Ta-
bles 5.3.3 and 5.3.6), having been well below Biim in 2005 (55 000 t) which is the lowest
level ever recorded. Based on the most recent estimates of SSB (in 2008) the stock has
full reproductive capacity (SSB>Bpa). Fishing mortality has generally been lower than
the natural mortality for this stock and has decreased in recent years well below the
long term average F (0.6). The targeted fishery for Norway pout was closed in 2005,
first half year 2006, and in all of 2007 and fishing mortality and effort has accordingly
reached historical minima in these periods (Table 5.3.6). The fishery was re-opened
from 1¢ January 2008. Recruitment reached historical minima in 2003-2004 and was
low in 2006 (38 billions), but was about the long term average (at 81 billions, arithme-
tic mean) in 2005 (76 billions) and 2007 (86 billions) (Tables 5.3.3 and Table 5.3.6).
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Management considerations
There are no management objectives for this stock.

Following the September 2007 management advice, taking into consideration the
2007 recruitment, the fishery was opened again 1% of January 2008 with a quota of
41,250 tons (following the escapement strategy management advice). From the results
of the forecast presented here it can be seen that if the objective is to maintain the
spawning stock biomass above Bpa by 1t of January 2009 then a catch around 148 000
t can be taken in 2008 according to the escapement strategy. Under a fixed F-
management-strategy with F around 0.35 a catch around 95 000 t can be taken in
2008. Under the fixed TAC strategy a TAC of 50 000 t taken in 2008 will correspond to
a fishing mortality of around 0.17 — see section 5.11.1 below.

The population dynamics of Norway pout in the North Sea and Skagerrak are very
dependent on changes caused by recruitment variation and variation in predation (or
other natural) mortality, and less by the fishery. Recruitment is highly variable and
influences SSB and TSB rapidly due to the short life span of the species.

There is a need to ensure that the stock remains high enough to provide food for a
variety of predator species. Natural mortality levels by age and season used in the
stock assessment reflects the predation mortality levels estimated for this stock from
the most recent multi-species stock assessment performed by ICES (ICES-SGMSNS
2006).

There is consistent bi-annual information available to perform real time monitoring
and management of the stock. This can be carried out both with fishery independent
and fishery dependent information as well as a combination of those. Real time ad-
vice (forecast) and management should also be provided for the stock in autumn
2008.

An overview of recent relevant management measures and regulations for the Norway
pout fishery and the stock can be found in the Stock Quality Handbook (Q5).

In autumn 2006 management plans and harvest control rules for Norway pout were
evaluated by ICES based on an EU request with respect to by-catches in the fishery and
evaluation of recent initiatives to introduce more selective fishing methods in the
Norway pout fishery (ICES CM 2006/ACFM:35). Recent developments in gear
technology using by-catch excluding devices can reduce by-catches of among other
juvenile gadoids significantly. The working group concludes that these devices (or
modified forms of those) should be brought into use in the fishery. Introduction of
those should be followed by adequate landings or at sea catch control measures to
assure effective implementation of the existing by-catch measures.

5.11.1 Long term management strategies

5.11.1.1 Background

On the basis of a joint EU and Norwegian Requests in autumn 2006 with respect to
Norway pout management strategies and by-catches in the Norway pout fishery as
well as on basis of the work by ICES WGNSSK in autumn 2006 and spring 2007 dur-
ing the ICES AGNOP 2007 (ICES CM 2007/ACFM:39). In May 2007 ACFM discussed
management plans and harvest control rules evaluations, considering two different
management strategies for Norway pout, i.e. the real time escapement management
strategy and the long term fixed fishing mortality or effort management strategy. The
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fixed TAC long term management strategy was not evaluated in depth by the ICES
AGNOP as it was not considered realistic at that time because of substantial loss in
yield (ICES CM 2007/ACFM:30).

In addition to the ICES response on the EC and Norway joint request on management
measures for Norway pout, Denmark, in autumn 2007, requested ICES to provide a
full evaluation of the fixed TAC strategy for Norway pout including an estimation of
the long term TAC which would be sustainable with a low probability (5%) of the
stock falling below Blim. An ICES ACFM subgroup considered the documentation
during the autumn 2007 ACFM meeting and found that some further studies would
be required in order to provide a well documented answer. All this was provided
through the ICES AGSANNOP Report (ICES CM 2007/ACFM:40).

5.11.1.2 Long Term Harvest Control Rules for Norway pout in the North Sea and Skag-
erak

ICES and DTU-Aqua have now provided comprehensive evaluation for 3 types of
long term management strategies for the stock which all have been reviewed by
ICES:

- Escapement strategy
- Long term fixed fishing mortality or fishing effort strategy, and
- Long term fixed TAC strategy,

The conclusions from the evaluation methods used for the three strategies are the
following:

Escapement strategy

ICES evaluated an escapement strategy defined as follows: 1) an initial TAC that
would be set for the first half of the TAC year, based on a recruitment index, and 2) a
TAC for the second half of the year which would be based on a survey assessment
conducted in the first half of the TAC year and the setting TAC for the second half of
the year based on an SSB escapement rule. This escapement strategy shall generally

assure an SSB above B, , i.e. with a target of obtaining an SSB that is truly above Biim

pa’
with a high probability (95%). In practice this Harvest Control Rule (HCR) is an es-
capement strategy with an additional maximum effort. The simulations established
that the equilibrium median yield is around 110 kt, and there is a 50 % risk for a clo-
sure of the fishery in the first half-year and a 20-25% risk of a closure in the second
half-year. The distribution of F shows that the fishery will mostly alternate between a
low and a high effort situation. When the fishery has been closed in the second half-
year, there is around 20 % probability for another closure in the following year.

The robustness of the HCR to uncertainties in stock size indicates that annual assess-
ment might not be necessary for this stock; an annual survey index could be suffi-
cient.

Caveats to the evaluation of the escapement strategy:

e The sensitivity of the parameters in the HCR used for TAC in the first half-
year has not been fully evaluated;

¢ Non-random distribution of residuals in the surveys may give biased per-
ceptions and need to be included in the evaluation.
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Effort control strategy

The effort control scenario with a fixed F indicates that an F of around 0.35 is ex-
pected to give a low (5 %) probability of the stock going below Bim. The scenario ap-
pears robust to implementation uncertainties, and a target F below 0.35 and an
implementation noise CV around 25 % is expected to give a long-term yield around
90 kt and no closures of the fishery would be needed. This management strategy is
not dependent on an yearly assessment because it assumes a direct link between fish-
ing effort and fishing mortality which is also apparent from the historical assessment
of this stock.

Caveats to the evaluation of the effort control strategy:

e A regime shift towards a lower recruitment level will not be detected by
this approach and there is a risk of over-fishing in such a situation with a
fixed effort approach;

e Implementation of a fixed standardized effort (which is not measurable)
can be difficult;

e Effort management in by-catch fisheries (e.g. by-catch of Norway pout in
blue whiting fishery) is difficult to regulate;

o Effort — F relationships are known to suffer from technological creep and
this aspect needs to be tested in the evaluation.

Fixed TAC strategy

The scenario with fixed TAC indicates that a long term TAC around 50 kt will be sus-
tainable with a low (5 %) probability of the stock going below Bim. ICES concludes
that a fixed TAC rule for Norway pout would be in accordance with the precaution-
ary approach provided the fixed TAC is not greater than 50 kt and F does not exceed
the value of 0.5, and provided measures are in place to reduce TAC in the exceptional
case of a low recruitment in a number of consecutive years. The evaluations indicate
that if a target TAC below 50 kt is implemented no closures of the fishery would be
needed.

Caveats to the evaluation of the fixed TAC strategy:

e A regime shift towards a lower recruitment level will not be detected by
this approach and there is a risk of overfishing in such a situation with a
fixed TAC approach;

e For a short-lived species with highly variable recruitment such as Norway
pout, a catch-stabilizing strategy (fixed TAC) is likely to imply a substan-
tial loss in long-term yield compared to other strategies if the risk of SSB
falling below Biim is to remain reasonably low. This strategy is also sensible
in relation to potential risks of regime shifts in the stock-recruitment-
relationship.

Conclusions from management strategy evaluations

No particular management strategy is recommended. All strategies that have a low
risk of depleting the stock below Biim are considered to be in accordance with the pre-
cautionary approach and being sustainable. The choice between different strategies
depends on the requirements that fisheries managers and stakeholders have regard-
ing stability in catches or the overall level of the catches. It should be noted that this is
a long term management strategy evaluation and it is accordingly not possible to
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switch between strategies from year to year. Often switching between different long
term strategies will be in conflict with the basic assumptions behind the evaluations
of them.

The evaluation shows that all three types of management strategies (escapement,
fixed effort, fixed TAC) are capable of generating stock trends that stay away from
Biim with a high probability.

The escapement strategy has a higher long-term yield (110 kt) compared to the fixed
effort strategy (90 kt) and the fixed TAC strategy (50 kt) but at the cost of having clo-
sures in the fishery with a substantially higher probability. If the continuity of the
fishery is an important property, then the fixed effort strategy performs better.

The simulations deal with observation error and implementation error of the man-
agement strategies but do not take into account process error in relation to natural
mortality, maturity-at-age, or mean weight-at-age in the stock, which could have a
significant impact.

The fixed effort strategy does not rely critically on the results of stock assessment
models in any particular year. On the other hand, that strategy is very dependent on
the possibility of actually implementing an effort scheme, including an account of the
by-catch fisheries (e.g. for blue whiting) and ways to deal with effort creep.

The fixed effort strategy and the fixed TAC strategy are likely to imply a substantial
loss in long-term yield compared to the escapement strategy if the risk of SSB falling
below Biim is to remain reasonably low. These strategies are also sensible in relation to
potential risks of regime shifts in the stock-recruitment-relationship.

Other issues
Recommendations for future assessments:

Coming benchmark assessment should consider recent developments in research
survey based natural mortality estimates and new research results on natural mortal-
ity for the stock as well as up-dated natural mortality from the MSVPA model. Also
variation in maturity at age as well as growth variation in the stock should be consid-
ered in relation to the assessment based on new research results. It is suggested that
variable M be examined to determine the amount of biomass removed via predation,
to serve as a baseline biomass requirement for predators.

Furthermore, consideration of revision of the tuning fleets with special focus on the
commercial tuning fleets should be done in coming benchmark assessment of the
stock (see also the May 2007 assessment ICES CM 2007/ACFM:18 and 30, as well as
the stock quality handbook).

Assessment of stock status based exclusively on survey indices should be considered
and robustness of survey indices should be considered.

Recent developments in relation to implementation of seasonal stochastic assessment
models not dependent on constant exploitation patterns (F-patterns between years
and ages) should be considered for the assessment of the stock.

New research findings on developments in by-catch reducing gear devices should be
reported and evaluated under ecosystem aspects and fisheries aspects in relation to
future benchmark assessment.

Trends and dynamics in landings of Norway pout in Vla are presented in table 5.12.1.
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Table 5.2.1

and EU.

NORWAY POUT IV & IIlIa. Nominal landings (tonnes) from the North Sea and
Skagerrak / Kattegat, ICES areas IV and IIla in the period 1998-2007, as officially reported to ICES

By-catches of Norway pout in other (small meshed) fishery included.

Norway pout ICES area Illa

Country 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Denmark 11,080 7,194 14,545 13,619 3,780 4,235 110 - 18 24
Faroe Islands - - - - - 50 - - - -
Norway - - - - 96 30 41 - 2 34
Sweden - - 133 780 - - - - - -
Germany - - - - - - 54 - - -
Total 11,080 7,194 14,678 14,399 3,876 4,315 205 0 20 58
“Preliminary.

Norway pout ICES area IVa

Country 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Denmark 42,154 39,319 133,149 44,818 68,858 12,223 10,762 941%** 38,676 2,032 *x*
Faroe Islands 4,707 2,534 49 3,367 2,199 - - - -
Netherlands - - - - - - - - - -
Germany - - - - - - 27 - 15 -
Norway 22,213 44,841 48,061 17,158 23,657 11,357 4,958 311 13,618 3,713
Sweden - - - - - - - - - -
Total 69,074 86,694 181,210 62,025 95,882 25,779 15,747 1,092 52,309 5,745
“Preliminary.

Norway pout ICES area IVb

Country 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Denmark 3,258 5,299 158 632 556 191 473 - 1248 0
Germany - - 2 - - - 26 - 19 -
Netherlands 2 - 3 - - - - - - -
Norway 57 - 34 - - - - - 2 0
Sweden - - - - - - 2 - -

UK (E/W/NI) - - + - + - - - -
UK (Scotland) - - - - - - - - - -
Total 3,317 5,299 197 632 556 191 501 0 1,269 0
“Preliminary.

Norway pout ICES area IVc

Country 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Denmark - 514 182 304 - - - - - -
Netherlands - + - - - - - - - -
UK (E/W/NI) - - - - - - - - -
Total 0 0 0 0 0 0 0 0 0
“Preliminary.

Norway pout Sub-area IV and llla (Skagerrak) combined

Country 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Denmark 56,492 51,812 147,852 59,069 73,194 16,649 11,345 941*** 39,942 2,056
Faroe Islands 4,707 2,534 0 49 3,367 2,249 0 0 0 0
Norway 22,270 44,841 48,095 17,158 23,753 11,387 4,999 311 13,622 3,747
Sweden 0 0 133 780 0 0 2 0 0 0
Netherlands 2 0 3 0 0 0 0 0 0 0
Germany 0 0 2 0 0 0 107 0 34 0
UK 0 0 0 0 0 0 0 0 0 0
Total nominal landings 83,471 99,187 196,085 77,056 100,314 30,285 16,453 1,252 53,598 5,803
By-catch of other species and other -3,671 -7,187 -11,685 -11,456 -23,614 -5,385 -2,953 - -6,972 -
WG estimate of total landings (IV+ll1aN) 79800 92000 184400 65600 76700 24900 13500 - 46626 -
Agreed TAC 220000 220000 220000 211200 198000 198000 198000 [Vsisieiad 95000 [Vlsiaiolel
* provisional

** provisional

*** 781 ton from trial fishery (directed fishery); 160 ton from by-catches in other fisheries
*++% A by-catch gouta of 5000 t has been set.
w681 t taken in trial fishery; 1300 t in by-catches in other (small meshed) fisheries.

+ Landings less than 1
n/a not available
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NORWAY POUT IV & IIla. Annual landings ('000 t) in the North Sea and
Skagerrak (not incl. Kattegat, ITIaS) by country, for 1961-2007 (Data provided by Working Group
members). (Norwegian landing data include landings of by-catch of other species). Includes by-
catch of Norway pout in other (small meshed) fisheries).

Year Denmark Faroes Norway Sweden UK  Others Total
(Scotland)
North Sea  Skagerrak

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 - - - 61.4
1965 8.2 - - 35 - - - 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 - 19.6 414 - - + 113.5
1970 142.1 - 32 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 2.9 13 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 1 559.7
1976 244.9 - 64.6 108.9 + 17.3 1.7 437.4
1977 232.2 - 48.8 98.3 2.9 4.6 1 387.8
1978 163.4 - 18.5 80.8 0.7 55 - 268.9
1979 219.9 9 219 75.4 - 3 - 329.2
1980 366.2 11.6 34.1 70.2 - 0.6 - 482.7
1981 167.5 2.8 16.4 51.6 - + - 238.3
1982 256.3 35.6 12.3 88 - - - 392.2
1983 301.1 28.5 30.7 97.3 - + - 457.6
1984 251.9 38.1 19.11 83.8 - 0.1 - 393.01
1985 163.7 8.6 9.9 22.8 - 0.1 - 205.1
1986 146.3 4 2.5 21.5 - - - 174.3
1987 108.3 2.1 4.8 34.1 - - - 149.3
1988 79 7.9 13 211 - - - 109.3
1989 95.7 4.2 0.8 65.3 + 0.1 0.3 166.4
1990 61.5 238 0.9 77.1 + - - 163.3
1991 85 32 1.3 68.3 + - + 186.6
1992 146.9 41.7 2.6 105.5 + - 0.1 296.8
1993 97.3 6.7 24 76.7 - - + 183.1
1994 97.9 6.3 3.6 74.2 - - + 182
1995 138.1 46.4 8.9 43.1 0.1 + 0.2 236.8
1996 74.3 338 7.6 47.8 0.2 0.1 + 163.8
1997 94.2 29.3 7.0 39.1 + + 0.1 169.7
1998 39.8 13.2 4.7 22,1 - - + 57.7
1999 41 6.8 2.5 44.2 + - - 94.5
2000 127 9.3 - 48 0.1 - + 184.4
2001 40.6 7.5 - 16.8 0.7 + + 65.6
2002 50.2 2.8 34 23.6 - - - 80.0
2003 9.9 3.4 24 11.4 - - - 27.1
2004 8.1 0.3 - 5 - - 0.1 135
2005 0.9* - - 1 - - - 1.9
2006 35.1 0.1 - 11.4 - - - 46.6
2007 2.0** - - 3.7 - - - 5.7

* 781 t taken in a trial fishery; 160 t in by-catches in other (small meshed) fisheries.
** 681 t taken in trial fishery; 1300 t in by-catches in other (small meshed) fisheries.
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Table 5.2.3 NORWAY POUT IV & Illa. National landings (t) by quarter of year 1993-2007. (Data
provided by Working Group members. Norwegian landing data include landings of by-catch of

other species). (By-catch of Norway pout in other (small meshed) fisheries included).

Year Quarter Demmnark Norway Total
Area lllaN llas Div. llla IVaE IVaW IVh Ve Div. IV | Div. IV + [llaN IVaE Div. IV Div. IV + lllaN
1954 1 068 75 643 | 18 660 3506 933 22,781 23,350
2 4 0 4 511 170 - B81 B85
3 2137 74 2211 9674 12604 493 168,772 20,908
4 I 116 3739 | 5597 4993 91 55 22 59245
Tatal 6332 265 6590 | 30 442 B6295 1,117 97 857 104,189
19595 1 76 9 585 | 19421 1,336 7 20,764 21,339 15521 15521 36,860
2 10495 280 10793 | 2841 N 3670 T RS 17 135 10639 10R39 77 674
3 20563 a76 21540 13316 17681 11,445 Toa2.442 63,004 a7sn a750 B3,794
4 14748 26 17430 | 0812 BRI59 1408 £ 395 83,145 1131 11131 94 776
Tatal 46,362 3,556 50347 | 46,380 752056 16547 136,142 164,524 43,081 43081 227 B05
1956 1 1,231 164 1395 6,133 3,149 B5g 2 9943 11,174 10604 10604 21,778
2 7323 970 8,293 1018 452 1476 2845 10,269 4281 4281 14 550
3 20,176 G306 210z 7119 17583 1517 26,168 46,364 27466 27466 73,830
4 5028 &00 5528 9 B40 254588 42 - 35,180 40,208 5466 5466 45 B74
Tatal 33756 2470 36228 | 23910 46052 3692 2 T4 257 108,015 47 817 A7E1T 195,832
1957 1 2,707 460 3167 | 6203 2219 7 G429 11,137 4183 4183 159,320
2 5 B56 200 5857 L - 45 185 5,842 8466 8466 14,308
3 16,432 649 17,061 | 19054 21024 740 40818 a7 250 21546 21546 78,796
4 2464 1042 5505 | BSSs 38202 7 14 7665 487208 4884 1884 54,112
Tatal 29258 2,351 31610 31953 B1.445 799 94,197 123,456 38,079 39079 162,535
1955 1 1117 317 1434 711 2292 - 9403 10,520 G913 8913 19,433
2 3881 103 3984 13 i 124 269 4,140 7885 7885 12,025
3 B011 406 6417 | 7161 1763 2372 11,297 17,308 3559 3559 20,867
4 2,167 B77 21838 1051 17,752 7 18,880 21,00 1778 1778 22819
Tatal 13,171 1,503 14673 | 15454 21811 2573 39838 53,009 22135 22135 75,144
1959 1 4 12 15| 2763 1,246 1 4016 4,020 3021 3021 7,04
2 1568 36 1 EB05 953 361 418 1,731 3,300 10321 10321 13,621
3 3094 109 3203 7500 3710 2584 - 13,794 16,887 24449 24449 41,336
4 2,156 817 2673 3577 16 921 928 1 21426 23583 6385 B335 29 985
Tatal 5822 674 7496 | 14799 22237 351 1 40 968 47,750 44 176 44176 91,966
2000 1 1] " 12 3728 1038 - 4,764 4,765 5440 5440 10,205
2 929 15 944 B84 22 27 933 1,862 977 9779 11,641
3 7,380 139 7519 1,708 5B13 915 7836 15,216 28428 28428 43544
4 947 209 1187 1 B56 1,732 76 113,464 114 411 4334 4334 118,745
Tatal 9257 75 B3 TF74 118406 818 126 998 136,255 47 931 475981 184,236
2001 1 302 734 9,734 103 727 17250 17,250 3538 3838 21,088
2 2,174 kil a0 265 B 330 330 9260 9260 9,596
3 2008 15 154 191 " 360 360 2263 2263 2523
4 3059 | 2553 19,826 328 -7 2708 22,708 1426 1426 24,134
Total 7 541 9940 29744 892 72 40548 40 548 16,795 16755 57 443
2002 1 - 1 1 4 865 1,560 114 4 6B43 B543 1856 1896 8,539
2 883 161 1.045 56 9 22 " a7 a0 5563 5563 B533
3 1567 213 1778 | 2238 14739 104 " orpEr 18,544 1447 14147 32,791
4 393 100 492 1787 24273 335 " 26395 26,788 2033 2033 28821
Tatal 2843 475 3316 | 8945 40 681 a75 50,202 53,045 23639 23639 76,654
2003 1 - 1 1 615 o281 22 1218 1,218 977 1977 3,195
2 245 160 406 76 - 22 98 344 273 273 37
3 2564 1,005 3969 172 1613 g2 1.874 4,556 5989 5589 10,547
4 188 547 735 o B270 457 6727 BA15 G44 G44 7559
Tatal 3418 1,713 5,131 863 g 464 9290 a7 13,335 11,383 11,3683 24,718
2004 1 316 I16 a7 650 737 1,083 989 289 2,042
2 - - - - 7 7 7 BB0 BE0 BE7
3 14 14 289 1,195 3 1493 1,507 24584 24384 3,991
4 13 13 93 5683 107 5883 5,896 865 8B5S B,761
Tatal 343 343 489 7528 123 8,120 8,463 4,593 4,993 13,461
2005 1 3 a 9 12 12 21
2 151 151 151 3582 382 503
3 e a1 781 387 387 1,168
4 - - - 21 211 211
Tatal 941 941 a1 952 952 1,803
2006 1 78 83 - " 158 158 2,205 2205 2,363
2 - - - - 15 " 15 15 2,546 2046 2,861
3 114 114 B49 20 BEY 783 5,748 749 B,532
4 3 3 - 34 262 - 34 262 34,265 G05 605 34,870
Total 117 "7 78 34 8584 35 35,104 38221 11,405 4B 526
2007 1 a61 789 " 1,350 1,350 74 74 1,424
2 - - - 4 - 4 4 1,097 1057 1,101
3 1 2 3 - - - 1 2429 2429 2430
4 - - - - 532 B2 682 155 155 837
Tatal 1 2 3 465 1471 2036 2,037 3,755 9,792
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Table 5.2.4 NORWAY POUT in IV and IIIaN (Skagerak). Catch in numbers at age by quar-
ter (millions). SOP is given in tonnes. Data for 1990 were estimated within the SXSA program

Age Year 1983 1984 1985
Quarter 1 2 3 4 1 2 3 4 1 2 3 4
0 0 0 446 2671 0 0 1 2231 0 0 6 678
1 4,207 1826 5825 4296 2,759 2252 5290 3492 2,264 857 1400 2991
2 1,297 1234 1574 379 1,375 1165 1683 734 1,364 145 793 174
3 15 10 17 7 143 269 8 0 192 13 19 0
4+ 0 2 0 0 0 0 0 0 1 0 0 0
SOP 58587 69964 216106 131207 56790 56532 152291 110942 57464 15509 62489 92017
Age Year 1986 1987 1988
Quarter 1 2 3 4 1 2 3 4 1 2 3 4
0 0 0 0 5572 0 0 8 227 0 0 741 3146
1 396 260 1186 1791 2687 1075 1627 2151 249 95 183 632
2 1069 87 245 39 401 60 171 233 700 74 250 405
3 72 3 6 0 12 0 0 5 20 0 0 0
4+ 3 0 0 0 1 0 0 0 0 0 0 0
SOP 37889 7657 45085 89993 33894 15435 38729 60847 22181 3559 21793 61762
Age Year 1989 1990 1991
Quarter 1 2 3 4 1 2 3 4 1 2 3 4
0 0 0 159 4854 0 0 20 993 0 0 734 3486
1 1736 678 1672 1741 1840 1780 971 1181 1501 636 1519 1048
2 48 133 266 93 584 572 185 116 1336 404 215 187
3 6 6 5 13 20 19 6 4 93 19 22 18
4+ 0 0 0 0 10 0 0 0 6 0 0 0
SOP 15379 13234 55066 82880 28287 39713 26156 45242 42776 20786 62518 64380
Age Year 1992 1993 1994
Quarter 1 2 3 4 1 2 3 4 1 2 3 4
0 0 0 879 954 0 0 96 1175 0 0 647 4238
1 3556 1522 3457 2784 1942 813 1147 1050 1975 372 1029 1148
2 1086 293 389 267 699 473 912 445 591 285 421 134
3 118 20 1 2 15 58 19 2 56 29 71 0
4+ 3 0 0 0 0 0 0 0 0 0 0 0
SOP 64224 27973 114122 96177 36206 29291 62290 53470 34575 15373 53799 79838
Age Year 1995 1996 1997
Quarter 1 2 3 4 1 2 3 4 1 2 3 4
0 0 0 700 1692 0 0 724 2517 0 0 109 343
1 3992 1905 2545 3348 535 560 1043 650 672 99 3090 1922
2 240 256 47 59 772 201 1002 333 325 131 372 207
3 6 32 3 3 14 38 37 0 79 119 105 35
4+ 0 0 0 0 0 0 0 0 0 0 0 0
SOP 36942 28019 69763 97048 21888 13366 74631 46194 15320 8708 78809 54100
Age Year 1998 1999 2000
Quarter 1 2 3 4 1 2 3 4 1 2 3 4
0 0 0 94 339 0 0 41 1127 0 0 73 302
1 261 210 411 531 202 318 1298 576 653 280 1368 4616
2 690 310 332 215 128 220 338 160 185 207 266 245
3 47 18 2 13 73 93 35 23 3 48 20 6
4+ 8 24 0 0 1 0 0 0 0 0 0 0
SOP 19562 12026 20866 22830 7833 12535 41445 30497 10207 11589 44173 119001
Age Year 2001 2002 2003
Quarter 1 2 3 4 1 2 3 4 1 2 3
0 0 0 32 368 0 0 340 290 0 0 7 1
1 220 133 122 267 485 351 621 473 59 64 191 54
2 845 246 27 439 148 24 284 347 76 49 121 161
3 35 100 1 1 17 5 24 26 22 25 16 32
4+ 0 0 0 0 0 0 0 0 0 0 0 1
SOP 21400 11778 4630 26565 8553 6686 32922 28947 3190 3106 10842 7549
Age Year 2004 2005 2006
Quarter 1 2 3 4 1 2 3 4 1 2 3 4
0 0 0 14 57 * * * * 10 368
1 13 4 51 100 * * * * 30 56 130 1086
2 55 16 51 78 * * * * 52 45 65 50
3 9 6 7 2 * * * * 9 24 7 1
4+ 0 0 0 0 * * * 0 0 0 0
SOP 2040 667 4018 6762 8 8 13 13 2205 2848 6551 34949
Age Year 2007
Quarter 1 2 3 4
0 0 0 0 0
1 20 41 32 10
2 43 26 16 6
3 0 0 2 1
4+ 0 0 0 0
SOP 1428 1100 2430 838

In 2007: Catch numbers from Norwegian fishery calculated from Norwegian total catch weight divided by mean weight at age from Danish Fishery.
used in the 1996 assessment.
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Table 5.2.5

NORWAY POUT in IV and IIIaN (Skagerak). Mean weights (grams) at age in

catch, by quarter 1983-2007, from Danish and Norwegian catches combined. Data for 1974 to 1982

are assumed to be the same as in 1983. See footnote concerning data from 2005-2007.

Year 1983 1984 1985
Quarter of year 1 2 3 4 1 2 3 4 1 2 3 4
Age O 4.00 6.00 6.54 6.54 8.37 6.23
1 7.00 15.00 25.00 23.00 6.55 8.97 17.83 20.22 7.86 12.56 23.10 26.97
2 22.00 34.00 43.00 42.00 24.04 22.66 34.28 35.07 22.7 28.81 36.52 40.90
3 40.00 50.00 60.00 58.00 39.54 37.00 34.10 46.23 45.26 43.38 58.99
4 41.80
Year 1986 1987 1988
Quarter of year 1 2 3 4 1 2 3 4 1 2 3 4
Age O 7.20 5.80 7.40 9.42 7.91
1 6.69 14.49 28.81 26.90 8.13 12.59 20.16 23.36 9.23 11.61 26.54 30.60
2 29.74 42.92 43.39 44.00 28.26 31.51 34.53 37.32 27.31 33.26 39.82 43.31
3 44.08 55.39 47.60 52.93 46.60 38.38
4 82.51 63.09 69.48
Year 1989 1990 1991
Quarter of year 1 2 3 4 1 2 3 4 1 2 3 4
Age O 7.48 6.69 6.40 6.67 6.06 6.64
1 7.98 13.49 26.58 26.76 6.51 13.75 20.29 28.70 7.85 12.95 30.95 30.65
2 26.74 28.70 35.44 34.70 25.47 25.30 32.92 38.90 20.54 28.75 44.28 43.10
3 39.95 44.39 46.50 37.72 40.35 39.40 52.94 35.43 49.87 67.25 59.37
4 68.00 44.30
Year 1992 1993 1994
Quarter of year 1 2 3 4 1 2 3 4 1 2 3 4
Age O 8.00 6.70 8.14 4.40 8.14 5.40 8.81
1 8.78 11.71 26.52 27.49 9.32 14.76 25.03 26.24 8.56 15.22 29.26 31.23
2 25.73 31.25 42.42 44.14 24.94 30.58 35.19 36.44 25.91 29.27 38.91 49.59
3 41.80 49.49 50.00 50.30 46.50 48.73 55.40 70.80 42.09 46.88 53.95
4 43.90
Year 1995 1996 1997
Quarter of year 1 2 3 4 1 2 3 4 1 2 3 4
Age O 5.01 7.19 3.88 5.95 3.61 10.18
1 7.70 10.99 25.37 24.6 8.95 12.06 27.81 28.09 7.01 11.69 20.14 22.11
2 24.69 22.95 33.40 39.57 21.47 25.72 40.90 38.81 23.11 26.40 31.13 32.69
3 50.78 37.69 45.56 57.00 37.58 37.94 50.44 56.00 39.11 34.47 44.03 38.62
4
Year 1998 1999 2000
Quarter of year 1 2 3 4 1 2 3 4 1 2 3 4
Age O 4.82 8.32 2.84 7.56 7.21 13.86
1 8.76 12.55 23.82 24.33 8.98 12.40 22.16 25.60 10.05 15.65 23.76 22.98
2 22.16 25.27 31.73 30.93 25.84 24.15 32.66 37.74 19.21 25.14 38.90 34.48
3 34.84 32.18 44.92 33.24 36.66 35.24 43.98 51.63 32.10 41.30 39.61 50.04
4 42.40 40.00 46.57 46.57
Year 2001 2002 2003
Quarter of year 1 2 3 4 1 2 3 4 1 2 3 4
Age O 6.34 7.90 7.28 7.20 9.12 9.79
1 8.34 16.79 27.00 30.01 8.59 16.40 27.13 27.47 11.58 13.13 28.33 15.98
2 21.50 23.57 39.54 35.51 25.98 30.39 43.37 36.87 22.85 26.19 38.01 31.87
3 39.84 37.63 54.20 55.70 32.30 40.10 54.11 41.28 34.96 39.89 46.24 45.79
4 70.00 70.00
Year 2004 2005 2006
Quarter of year 1 2 3 4 1 2 3 4 1 2 3 4
Age O 9.80 7.89 9.8 7.89 8.90 8.90
1 11.54 14.63 31.02 31.75 11.97 14.65 31.02 31.75 14.80 14.70 27.42 26.92
2 27.41 26.22 38.44 39.31 27.90 26.24 38.44 39.31 27.20 26.24 39.16 47.80
3 41.52 34.80 49.50 49.80 41.36 34.80 49.50 49.80 40.60 34.80 49.80 48.50
4
Year 2007
Quarter of year 1 2 3 4
Age O 8.9 8.9
1 7.8 7.8 45.00 45.00
2 29.86 29.86 57.07 57.07
3 41.52 34.80 56.22 56.22
4

Mean weights at age from Danish and Norwegian landings from 2005-2007 uncertain because of few observations and use of values from 2004 and
from adjacent quarters in the same year where observations have been missing.
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Table 5.2.6 NORWAY POUT IV & IIIaN (Skagerak). Mean weight at age in the stock, pro-
portion mature and natural mortality used in the assessment (as well as revised natural mortality
used in previous exploratory assessment runs).

Weight (g) Proportion| M (quarterly) [ Revised M vers.1
Age mature (quarterly)
Q1 Q2 Q3 Q4 (Exploratory run)
0 - - 4 6 0 0.4 0.25
1 7 15 25 23 0.1 0.4 0.25
2 22 34 43 42 1 0.4 0.55
3 40 50 60 58 1 0.4 0.75
Table 5.2.7 NORWAY POUT IV & IIIaN (Skagerak). Danish CPUE data (tonnes / fishing

day) and fishing activities by vessel category for 1988-2007. Non-standardized CPUE-data for the
Danish part of the commercial tuning fleet. (Logbook information).

Vessel 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
GRT
51-100  20.27 14.58 10.03 12.56 31.75 31 24.8 29.53 - 20
101-150  18.83 19.59 17.38 24.14 26.42 23.72 26.76 38.96 20.48 22.68
151200  22.71 23.17 25.6 28.22 34.2 27.36 31.52 34.73 22.05 27.45
201-250  30.44 26.1 24.87 29.74 36 27.76 40.59 39.34 24.96 30.59
251-300  23.29 26.14 21.3 28.15 31.9 32.05 36.98 38.84 31.43 32.55
301- 38.81 28.58 24.96 36.48 42.6 34.89 44.91 57.9 39.14 43.01
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
16.85 12.43 29.13 - 20.45 - - - - -
19.68 26.69 48.55 25.35 17.09 12.94 8.88  nla* . nla*
17.48 23.98 45.92 20.02 21.73 10.8 550  nla* 41.11 nla*
32.32 31 64.33 52.95 46.36 30.86 37.14  nla* 60.39 nla*

* Non-available data from 2005 and 2007 is due to closure of the Norway pout fishery the whole year
Data for 2006 does only cover 2nd half year as the directed fishery was closed 1st half year
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Table 5.2.8 NORWAY POUT 1V & IIIaN (Skagerak). Effort in days fishing and average
GRT of Norwegian vessels fishing for Norway pout by quarter, 1983-2007.

Quarter 1 Quarter 2 Quarter 3 Quarter 4

Year Effort  Aver. GRT Effort  Aver. GRT Effort  Aver. GRT Effort  Aver. GRT
1983 293 167.6 1168 168.4 2039 159.9 552 171.7
1984 509 178.5 1442 141.6 1576 161.2 315 212.4
1985 363 166.9 417 169.1 230 202.8 250 221.4
1986 429 184.3 598 148.2 195 197.4 222 226.0
1987 412 199.3 555 1705 208 158.4 334 196.3
1988 296 216.4 152 146.5 73 191.1 590 202.9
1989 132 228.5 586 1135 1054 192.1 1687 178.7
1990 369 211.0 2022 171.7 1102 193.9 1143 187.6
1991 774 196.1 820 180.0 1013 179.4 836 187.7
1992 847 206.3 352 181.3 1030 202.2 1133 199.8
1993 475 227.5 1045 206.6 1129 217.8 501 219.8
1994 436 226.5 450 223.5 1302 212.0 686 211.4
1995 545 223.6 237 233.8 155 221.7 297 218.1
1996 456 213.6 136 219.9 547 208.3 132 207.2
1997 132 202.4 193 218.9 601 194.8 218 182.3
1998 497 192.6 272 213.6 263 176.8 203 193.8
1999 267 173.0 735 180.1 1165 187.4 229 166.9
2000 294 197.1 348 180.7 929 205.3 196 219.3
2001 252 203.4 297 192.9 130 165.0 65 219.4
2002 90 208.6 246 189.1 1022 211.7 205 182.2
2003 162 219.1 320 215.3 550 252.8 75 208.4
2004 94 214.6 85 196.7 210 220.9 99 197.9
2005* 0 0.0 0 0.0 0 0.0 0 0.0
2006* 0 0.0 0 0.0 169 267.1 132 279.0
2007* 0 0.0 0 0.0 0 0 0 0

* 0-values in all of 2005 and 2007 as well as in first half year 2006 is due to closure of the fishery (no directed fishery for Norway pout)
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Table 5.2.9
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NORWAY POUT IV and IIIaN (Skagerak). Combined Danish and Norwegian
fishing effort (standardised) to be used in the assessment.

Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year total

Year Norway Denmark  Total Norway  Denmark  Total Norway  Denmark Total Norway  Denmark Total Norway  Denmark Total
1987 441 1125 1566 547 31 578 197 1192 1388 355 1634 1989 1540 3981 5522
1988 315 881 1196 144 13 156 75 416 491 617 1891 2507 1150 3201 4351
1989 146 776 922 485 195 680 1093 1746 2839 1701 2280 3981 3424 4999 8423
1990 406 990 1395 2002 87 2089 1162 462 1624 1185 1650 2835 4754 3189 7943
1991 824 1316 2140 833 33 866 1027 484 1511 869 1721 2590 3553 3554 7107
1992 866 2089 2955 354 17 371 1051 1527 2578 1154 1240 2393 3424 4873 8298
1993 483 1232 1715 1056 37 1094 1145 1557 2702 508 1668 2176 3193 4494 7687
1994 463 1263 1726 477 74 551 1363 616 1978 717 1224 1942 3020 3177 6197
1995 577 808 1385 254 99 352 164 851 1015 313 1483 1796 1308 3241 4548
1996 478 577 1055 144 184 328 570 758 1328 137 1237 1374 1329 2756 4085
1997 137 393 530 203 17 220 617 1241 1857 220 1118 1338 1177 2768 3945
1998 509 445 954 285 34 319 264 560 824 208 455 663 1265 1494 2760
1999 266 304 571 740 56 796 1184 386 1570 226 731 957 2417 1477 3894
2000 303 302 605 351 75 425 965 220 1185 207 1898 2104 1825 2494 4319
2001 261 440 701 304 15 319 128 48 176 69 540 608 762 1042 1804
2002 94 387 480 251 21 271 1069 674 1744 207 550 757 1621 1632 3252
2003 171 211 382 336 15 351 599 79 678 78 101 179 1184 406 1590
2004 99 151 246 87 35 122 222 65 287 102 95 197 510 346 856
2005* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2006* 0 0 0 0 0 0 186 32 147 641 787 333 673 1005
2007* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

* 0-values in all of 2005 and 2007 as well as in first half year 2006 is due to closure of the fishery (no directed fishery for Norway pout). The 0-values not used.
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Table 5.2.10

IV, commercial tuning fleet).

NORWAY POUT IV & IIIaN (Skagerak). CPUE indices ('000s per fishing day)
by age and quarter from Danish and Norwegian commercial fishery (CF) in the North Sea (Area

Year

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

CF, 1st quarter

CF, 3rd quarter

CF, 4th quarter

O-group  1-group 2-group 3-group | O-group 1-group  2-group  3-group | O-group  1l-group 2-group 3-group
21445 169.0 87.9 1320.2 86.5 124 368.4 1050.5 16.0 0.0
1524.2 470.0 5.4 969.6 262.0 2.8 604.9 972.9 85.9 17
1137.9 566.8 59.1 990.2 314.9 15 462.0 723.1 152.1 0.0

877.1 528.2 74.3 599.0 339.0 8.3 183.6 809.5 47.2 0.0
108.5 292.9 19.8 531.1 109.7 2.7 892.9 277.1 5.9 0.0
1701.8 254.2 7.7 1141.9 118.9 0.0 1111 1074.9 115.6 25
205.5 584.0 16.4 373.1 510.0 0.0 1175.5 252.0 161.5 0.0
1862.8 52.1 7.6 386.3 69.7 0.0 1185.8 488.6 22.7 3.2
1065.1 4515 25.7 571.3 126.7 7.2 444.6 394.9 39.7 2.3
693.9 623.8 43.4 668.6 44.0 1.0 1006.5 397.7 71.6 6.6
1130.2 361.0 39.7 1011.6 144.2 0.4 190.5 1104.5 106.1 1.0
1122.3 403.7 7.9 384.9 328.9 6.9 427.1 474.8 203.2 0.8
1102.1 341.3 32.6 520.1 203.4 35.7 1953.6 591.0 69.0 0.0
2850.1 171.3 4.0 1864.2 38.6 3.0 198.7 1705.6 33.0 1.7
365.7 732.0 13.2 346.7 7155 275 1066.5 473.4 242.5 0.2
990.6 480.2 146.8 1256.7 154.4 56.5 75.2 1347.0 152.9 25.9
150.0 723.5 49.3 319.5 350.1 11 233.1 775.7 322.9 20.0
351.0 224.6 128.0 726.4 213.8 22.0 1086.8 516.2 166.9 24.1
1079.3 305.3 45 895.6 207.0 17.2 122.2 2180.3 114.9 2.8
300.7 1198.6 50.1 369.2 142.7 6.3 559.2 322.6 720.8 15
1010.9 308.4 34.8 321.3 157.9 135 383.2 602.0 454.9 34.9
153.6 200.1 57.2 174.7 156.1 233 3.9 276.4 893.3 178.2
26.9 189.7 35.1 176.1 177.6 24.0 289.1 505.5 394.6 8.6
588.6 294.2 32.6 467.1 1379.8 64.0 0.9
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Table 5.2.11 NORWAY POUT IV & ITIA (Skagerak). Research vessel indices (CPUE in catch in number per trawl hour) of abundance for Norway pout.

Year IBTS/IYFS! February (1* Q) EGFS*? August SGFS* August IBTS 3t Quarter!

l-group 2-group 3-group | O-group 1-group 2-group 3-group | O-group 1-group 2-group 3-group | O-group 1l-group 2-group 3-group
1970 35 6 - - - - - - - - - - -
1971 1,556 22 - - - - - - - - - - - - -
1972 3,425 653 - - - - - - - - - - - - -
1973 4,207 438 - - - - - - - - - - - - -
1974 25,626 399 - - - - - - - - - - - - -
1975 4,242 2,412 - - - - - - - - - - - - -
1976 4,599 385 - - - - - - - - - - - - -
1977 4,813 334 - - - - - - - - - - - - -
1978 1,913 1,215 - - - - - - - - - - - - -
1979 2,690 240 - - - - - - - - - - - - -
1980 4,081 611 - - - - - - 1,928 346 12 - - - -
1981 1,375 557 - - - - - - 185 127 9 - - - -
1982 3,315 403 6,594 2,609 39 77 8 991 44 22 - - - -
1983 2,258 592 7 6,067 1,558 114 0.4 13 490 91 1 - - - -
1984 4,994 982 75 457 3,605 359 14 2 615 69 8 - - - -
1985 2,342 1,429 73 362 1,201 307 0 5 636 173 5 - - - -
1986 2,070 383 20 285 717 150 80 38 389 54 9 - - - -
1987 3,171 481 61 8 552 122 0.9 7 338 23 1 - - - -
1988 124 722 15 165 102 134 20 14 38 209 4 - - - -
1989 2,013 255 172 1,531 1,274 621 20 2 382 21 14 - - - -
1990 1,295 748 39 2,692 917 158 23 58 206 51 2 - - - -
1991 2,450 712 130 1,509 683 399 6 10 732 42 6 7,301 1,039 189 2
1992 5,071 885 32 2,885 6,193 1,069 157 12 1,715 221 24 2,559 4,318 633 48
1993 2,682 2,644 258 5,699 3,278 1,715 0 2 580 329 20 4,104 1,831 608 53
1994 1,839 374 66 7,764 1,305 112 7 136 387 106 6 3,196 704 102 14
1995 5,940 785 77 7,546 6,174 387 14 37 2,438 234 21 2,860 4,440 597 69
1996 923 2,631 228 3,456 1,332 319 3 127 412 321 8 4,554 763 362 12
1997 9,752 1,474 670 1,045 6,262 376 30 1 2,154 130 32 490 3,447 236 46
1998 1,010 5,336 265 2,573 404 260 0 2,628 938 127 5 2,931 801 748 12
1999 3,527 597 667 6,358 1,930 88 26 3,603 1,784 179 37 7,844 2,367 201 94
2000 8,095 1,535 65 2,005 6,261 141 2 2,094 6,656 207 23 1,643 7,868 282 11
2001 1,305 2,861 235 3,948 1,013 693 5 759 727 710 26 2,088 1,274 862 27
2002 1,795 809 880 9,678 1,784 61 21 2,559 1,192 151 123 1,974 766 64 48
2003 1,239 575 94 379 681 85 5 1,767 779 126 1 1,812 1,063 146 7




ICES WGNSSK Report 2008 293
2004 895 376 34 564 542 90 7 731 719 175 19 773 647 153 12
2005 691 131 37 6,912 803 67 11 3,073 343 132 18 2,614 439 125 17
2006 3,340 146 27 1,680 2,147 151 18 1,127 1,285 69 9 1,349 1,869 150 15
2007 1,286 778 23 3,329 1,084 332 1 5,003 1,023 395 8 4,143 1,191 447 11
2008 2,342 508 186 - - - - - - - - - - - -

!International Bottom Trawl Survey, arithmetic mean catch in no./h in standard area. 2English groundfish survey, arithmetic mean catch in no./h, 22 selected
31982-91 EGFS numbers adjusted from Granton trawl to GOV trawl by multiplying by 3.5. Minor GOV sweep
changes in 2006 EGFS. “Scottish groundfish surveys, arithmetic mean catch no./h. Survey design changed in 1998 and 2000. SEnglish groundfish survey: Data
for 1996, 2001, 2002, and 2003 have been revised compared to the 2003 assessment. In 2007 numbers for 1997 and 1998 as well as 2002 has been adjusted based on
new authomatic calculation and processing process has been introduced.

rectangles within Roundfish areas 1, 2, and 3.




294

Table 5.3.1

final 2004 benchmark assessment
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Norway pout IV & IIIaN (Skagerak). Stock indices and tuning fleets used in
as well as in the 2005-2008 assessments compared

to the 2003 assessment.

2003 ASSESSMENT 2004, 2005, April 2006 ASSESSME! . 2006 ASSESSMENT 2007-08 ASSESSMENTS
Recruiting season 3rd quarter 2nd quarter (SXSA) 3rd quarter (SMS); 2nd quarter (SXSA) 3rd quarter (SXSA)
Last season in last year 3rd quarter 2nd quarter (SXSA) 3rd quarter (SMS); 2nd quarter (SXSA) 1st quarter (SXSA)
Plus-group 4+ 4+ (SXSA) None (SMS); 4+ (SXSA) 4+ (SXSA)
FLTO1: comm Q1
Year range 1982-2003 1982-2004 1982-2004 1982-2004, 2006
Quarter 1 1 1 1
Ages 1-3 1-3 1-3 1-3
FLTO1: comm Q2 NOT USED NOT USED NOT USED
Year range 1982-2003
Quarter 2
Ages 1-3
FLTO1: comm Q3
Year range 1982-2003 1982-2004 1982-2004 1982-2004, 2006
Quarter 3 3 3 3
Ages 0-3 1-3 1-3 1-3
FLTO1: comm Q4
Year range 1982-2003 1982-2004 1982-2004 1982-2004, 2006
Quarter 4 4 4 4
Ages 0-3 0-3 0-2 (SMS); 0-3 (SXSA) 0-3 (SXSA)
FLTO2: ibtsql
Year range 1982-2003 1982-2006 1982-2006 1982-2008
Quarter 1 1 1 1
Ages 1-3 1-3 1-3 1-3
FLTO3: egfs
Year range 1982-2003 1992-2005 1992-2005 1992-2007
Quarter 3 Q3->Q2 Q3->Q2 Q3
Ages 0-3 0-1 0-1 0-1
FLTO4: ibtsq3 NOT USED
‘Year range 1991-2005 1991-2005 1991-2007
Quarter 3 3 Q3
Ages 2-3 2-3 2-3
FLTO5: sgfs
‘Year range 1982-2003 1998-2006 1998-2006 1998-2007
Quarter 3 Q3->Q2 Q3->Q2 Q3
Ages 0-3 0-1 0-1 0-1
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Table 5.3.2 Norway pout IV & IIIaN (Skagerak). Baseline run with SXSA

seasonal extended survivor analysis)of Norway pout in the North Sea and Skagerrak: Parameters,
settings and the options of the SXSA as well as the input data used in the SXSA.

SURVIVORS ANALYSIS OF: Norway pout stock in May 2008

Run: Baseline May 2008 (Summary from NP0508_ 1)

The following parameters were used:

Year range: 1983 - 2008
Seasons per year: 4

The last season in the last year is season: 1
Youngest age: 0

Oldest age: 3

Plus age: 4
Recruitment in season: 3
Spawning in season: 1

The following fleets were included:

Fleet 1: commercial gl34 (Ql: Age 1-3; Q2: None; Q3: Age 1-3; Q4:
0-3)

Fleet 2: ibtsqgl (Age 1-3)

Fleet 3: egfsg3l (Age 0-1)

Fleet 4: sgfsg3 (Age 0-1)

Fleet 5: ibtsg3 (Age 2-3)

The following options were used:

1: Inv. catchability: 2
(1: Linear; 2: Log; 3: Cos. filter)

2: Indiv. shats: 2
(1: Direct; 2: Using z)

3: Comb. shats: 2
(1: Linear; 2: Log.)

4: Fit catches: 0
(0: No Fit; 1: No SOP corr; 2: SOP corr.)

5: Est. unknown catches: 0
(0: No; 1: No SOP corr; 2: SOP corr; 3: Sep. F)

6: Weighting of rhats: 0
(0: Manual)

7: Weighting of shats: 2
(0: Manual; 1: Linear; 2: Log.)

8: Handling of the plus group: 1

(1: Dynamic; 2: Extra age group)

Data were input from the following files:

Catch in numbers: canum.qrt
Weight in catch: weca.qrt

Weight in stock: west.qrt
Natural mortalities: natmor.qrt
Maturity ogive: matprop.qrt
Tuning data (CPUE): tun2008. xsa

Weighting for rhats: rweigh.xsa
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Table 5.3.3
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Norway pout IV & IIIaN (Skagerak). Seasonal extended survivor analysis

(SXSA) of Norway pout in the North Sea and Skagerrak. Stock numbers, SSB and TSB at start of

season.

Year
Season
AGE

B WO

T

SSN
SSB
TSN
TSB

Year
Season
AGE

B WD RO

T

SSN
SSB
TSN
TSB

Year
Season
AGE

B WD RO

T

SSN
SSB
TSN
TSB

Year
Season
AGE

B WD RO

T

SSN
SSB
TSN
TSB

Year
Season
AGE

B WO

T

SSN
SSB
TSN
TSB

1983
1 2
* * 148044.
108919. 69566 . 45136.
13108. 7725. 4167.
115. 65. 36.
6. 3. 0.
24122.
369585.
122149. 77358. 197383.
1055774. 1309514. 1901910.
1986
1 2
* * 106062.
25209. 16574. 10897.
2792. 996. 596.
177. 60. 38.
28. 16. 11.
5518.
87703.
28206. 17645. 117604.
246520. 286345. 724563.
1989
1 2
* * 91059.
35481. 22362. 14434.
2063. 1343. 792.
339. 222. 144.
30. 20. 13.
5979.
85436.
37912. 23948. 106442.
308967. 393334. 767774.
1992
1 2
* * 69398.
70004 . 44013. 28256.
5285. 2653. 1539.
227. 56. 21.
3. 0. 0.
12515.
174496.
75518. 46722. 99214.
615520. 753187. 1051418.
1995
1 2
* * 65168.
89060. 56431. 36267.
2084. 1200. 595.
171. 110. 48.
43. 29. 19.
11203.
117396.
91357. 57769. 102096.
678473. 894359. 1195764.

98871.
25487.
1505.
10.

125873.
1243200.

71096.
6333.
199.
20.

77656 .
581779.

60909.
8307.
312.
93.

69630.
575014.

45799.
16111.
713.
13.

62635.
676041.

43110.
22227.
360.

13.

65740.
786723.

1984
1

*
64088.
13567.
698.
1.

20674.
371285.
78354 .
775043.

1987
1

*
43095.
2779.
102.
18.

7209.
96411.
45995.

367911.

1990

36855.
4143.
133.
58.

8020.
125505.
41189.
357689.

1993
1

*
29919.
8520.
259.
7.

11778.
219157.
38705.
407647.

1996
1

*
27512.
12158.
193.
26.

15128.
295903.
39889.
469231.

2
* 79934.
40701. 25438.
7969. 4388.
350. 15.
0 0
49020. 109776.
898990. 1145282.
2
* 31033.
26687. 17009.
1534. 979.
58. 39.
12. 8.
28292. 49067.
456040. 593799.
2
* 85399.
23198. 14093.
2299. 1073.
73. 33.
30. 20.
25600. 100618.
431491. 742046.
2
* 48690.
18465. 11712.
5139. 3058.
162. 61.
5. 3
23771. 63524.
460061. 622694.
2
* 157828.
18004. 11610.
7517. 4874 .
118. 48.
17. 12.
25657. 174373.
532528. 1134048.

53580.
12720.
1564.

67868.
679930.

20795.
10069.
517.
26.

31413.
379577.

57228.
8652.
568.
17.
14.

66478.
567210.

32559.
6912.
1303.

25.

40801.
410502.

105202.
6928.
2447.

2.
8.

114588.
893490.

1985
1

*
34089.
5668.
447.
2.

9527.
166580.
40207.
381343.

1988
1

*
13754.
4989.
156.
17.

6537.
126548.
18915.
213197.

1991

37548.
4832.
286.
18.

8890.
145004.
42684.
381557.

1994
1

*
20863.
3773.
509.
17.

6385.
118914.
25162.
250352.

1997
1

*
68458.
4112.
1368.
7.

12332.
193454.
73944.
624742.

2
* 57347.
20997. 13373.
2683. 1680.
143. 85.
1 1
23823. 72486.
413364. 641038.
2
* 85602.
9016. 5966 .
2771. 1797.
88 59
11. 8.
11886. 93431.
234480. 572359.
2
* 163044.
23940. 15527.
2146. 1108.
115. 62.
7. 5.
26208. 179745.
438211. 1091698.
2
* 206719.
12368. 7986 .
2045. 1138.
295. 174.
11. 8.
14720. 216024.
270462. 1085892.
2
* 45024.
45339. 30310.
2490. 1562.
852. 474.
4. 3.
48685. 77373.
807585. 1033446.

38436.
7818 .
477.
41.

46772.
432839.

56774.
3849.
1000.

39.

61667.
473460.

108691.
9164.
566.
23.

3.

118447.
888040.

138039.
4510.
418.
59.

5.

143031.
952939.

30092.
17788.
743.
232.

48856.
634304.
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Table 5.3.3 (Cont’d.). Norway pout IV & IIIaN (Skagerak).

Year
Season
AGE

SSN
SSB
TSN
TSB

Year
Season
AGE

SSN
SSB
TSN
TSB

Year
Season
AGE

SSN
SSB
TSN
TSB

Year
Season
AGE

SSN
SSB
TSN
TSB

B W RO

T

B W RO

T

B W RO

T

B W RO

T

1998
1

*
19890.
10350.
328.
128.

12795.
261929.
30697.
387239.

2001

23869.
8970.
395.
53.

11805.
232827.
33288.
383204.

2004

6465.
2717.
429.
72.

3865.
85516.
9683.
126243.

2007

16744.
5929.
238.
55.

7896 .
154752.
22966.
260238.

13119.
6373.
181.
79.

19753.
426976 .

15820.
5321.
236.
35.

21413.
432018.

4323.
1776.
280.
48.

6427.
141956.

11207.
3940.
160.
37.

15343.
312090.

62774 .
8622.
4018.

107.
33.

75555.
645821 .

47733.
10496.
3366.
77.
24.

61695.
602655.

18954.
2895.
1178.

183.
32.

23242.
209815.

85923.
7479.
2620.

107.
25.

96152.
649713.

42002.
5443.
2421.

22.

49959.
482961.

31971.
6936.
2234.

50.
16.

41207.
448093.

12694.
1899.
747.
117.
22.

15479.
158029.

57596.
4987.
1743.

16.

64412.
537564.

1999
1

*
27878.
3214.
1447.
51.

7499.
150957.
32589.
326586.

2002

21129.
4431.
1138.

44 .

7725.
160225.
26741.
293339.

2005

8462.
1191.
437.
92.

2566.
54759.
10182.

108071.

2008
1

*
38607.
3334.
1164.
58.

8416.
150156.
43163.
393382.

2

*
18521.
2049.
910.
34.

21515.
394894.

*
13766.
2849.
749.
29.

17393.
342440.

*
5672.
798.
293.
62.

6825.
130326.

153834.
12155.
1194.
534.
23.

167739.
1002574.

32964.
8940.
1890.

498.
20.

44312.
466507.

76251.
3802.
535.
196.
41.

80825.
434846.

103085.
7085.
523.
330.
15.

111037.
822558.

21818.
5484 .
1034.

314.
13.

28664.
318727.

51112.
2549.
359.
132.
28.

54179.
387981.

2000
1

*
68177.
4277.
220.
212.

11527.
162504 .
72886 .
592020.

2003

14388.
3289.
409.
198.

5335.
109901.
18284.
200543.

2006
1

*
34261.
1708.
240.
107.

5481.
77147.
36317.

292995.

2

*
45166.
2716.
145.
142.

48169.
785042.

*
9596.
2142.
257.
133.

12128.
237041.

*
22941.
1103.
154.
71.

24270.
393316.

297

53761.
30046.
1651.
58.
95.

85611.
1040641.

14398.
6380.
1396.

152.
89.

22414.
286225.

37946.
15332.
702.
84.
48.

54112.
570294.

35977.
19021.
889.
22.
64.

55973.
691949.

9645.
4120.
837.
89.
59.

14750.
192922.

25428.
10171.
417.
50.
32.

36099.
406943 .
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Table 5.3.4 Norway pout IV & IIIaN (Skagerak). Seasonal extended survivor analysis (SXSA) of

Norway pout in the North Sea and Skagerrak. Fishing mortalities by quarter of year.

Year 1983
Season 1
AGE
0 *
1 0.048
2 0.127
3 0.169
4+ 0.000
F (1-2) 0.087
Year 1986
Season 1
AGE
0 *
1 0.019
2 0.589
3 0.638
4+ 0.140
F (1-2) 0.304
Year 1989
Season 1
AGE
0 *
1 0.061
2 0.029
3 0.022
4+ 0.000
F (1-2) 0.045
Year 1992
Season 1
AGE
0 *
1 0.063
2 0.281
3 0.882
4+ *
F (1-2) 0.172
Year 1995
Season 1
AGE
0 *
1 0.056
2 0.149
3 0.040
4+ 0.000
F (1-2) 0.102
Year 1998
Season 1
AGE
0 *
1 0.016
2 0.084
3 0.189
4+ 0.078

Hooo

o

cooo

o

cooo

o

cooo

o

cooo

o

.032
.213
.194
.807

.122

.019
.111
.061
.000

.065

.037
.127
.033
.000

.082

.043
.143
.545

.093

.042
.294
.418
.000

.168

.020
.061
.129
.446

.040

coooo

o

coooo

©o ooooo cooo o

coooo

o

.004
.169
.578
.781

.373

.000
.140
.644
.213
.000

.392

.002
.150
.501
.040
.000

.326

.015
.159
.356
.060

.258

.013
.089
.099
.079
.000

.094

.002
.059
.105
.018
.000

.082

Hooo

coooo

o

coooo

o ooooo cooo o

coooo

o

.033
.225
.355
.516

.290

.099
.406
.265
.000
.000

.336

.101
.287
.431
.184
.000

.359

.026
.232
.572
.201

.402

.049
.199
.219
.131
.000

.209

.010
.125
.113
.257
.000

.119

1984
1

*
.054
.130
.281
.000

cooo

o

.092

1987
1

*
.078
.190
.154
.069

cooo

o

.134

1990

.062
.185
.198
.233

cooo

o

.124
1993
1

.082
.104
.071
.029

cooo

o

.093
1996
1

.024
.080
.091
.000

cooo

o

.052

1999

.009
.049
.063
.013

cooo

o

.029

or oo

o

cooo

o

cooo

o

cooo

o

cooo

o

cooo

o

.069
.193
.608
.000

.131

.050
.049
.000
.000

.049

.097
.350
.368
.000

.223

.055
.118
.542
.000

.086

.038
.033
.474
.000

.036

.021
.138
.131
.006

.080

coooo

o

coooo

o

coooo

o

orooo

o

coooo

o

.000
.285
.590
.937
.000

.437

.000
.122
.234
.010
.000

.178

.000
.087
.231
.242
.000

.159

.002
.126
.433
.457
.000

.279

.006
.115
.281
.581
.000

.198

.000
.138
.407
.081
.000

.272

coooo

o

coooo

o

coooo

o

coooo

o

coooo

o

coooo

o

.052
.392
.768
.000
.000

.580

.013
.294
L7277
.262
.000

.510

.021
.179
.279
.318
.000

.229

.045
.201
.510
.100
.000

.356

.029
.120
.179
.167
.000

.149

.013
.103
.445
.088
.000

.274

1985
1

*
.084
.336
.681
.433

cooo

o

.210

1988
1

*
.022
.184
.169
.000

cooo

o

.103

1991

.050
.395
.481
.510

cooo

o

.222
1994
1

.121
.208
.142
.000

cooo

o

.165
1997
1

.012
.100
.072
.000

cooo

o

.056

2000

.012
.054
.015
.000

cooo

o

.033

cooo

o

cooo

o

cooo

o

cooo

o

cooo

o

cooo

o

.051
.068
.119
.000

.059

.013
.033
.000
.000

.023

.033
.255
.220
.000

.144

.037
.183
.126
.000

.110

.003
.066
.183
.000

.034

.008
.097
.495
.000

.052

coooo

o

coooo

o

coooo

o

coooo

o

coooo

o

.000
.135
L7773
.317
.000

.454

.011
.038
.183
.000
.000

.110

.005
.125
.264
.550
.000

.195

.004
.168
.563
.637
.000

.366

.003
.131
.332
.306
.000

.232

.002
.057
.214
.530
.000

.135

coooo

o

coooo

o

orooo

o

coooo

o

coooo

o

coooo

o

.022
.588
.555
.000
.000

.571

.069
.219
.632
.000
.000

.426

.040
.148
.489
.646
.000

.318

.038
.359
.472
.000
.000

.416

.014
.139
.400
.198
.000

.270

.010
.340
.394
.382
.000

.367
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Table 5.3.4 (Cont’d.). Norway pout IV & ITIaN (Skagerak).

Year 2001 2002 2003
Season 1 2 3 4 1 2 3 4 1 2 3 4
AGE
0 * * 0.001 0.014 * * 0.013 0.016 * * 0.001 0.000
1 0.011 0.010 0.014 0.048 0.028 0.031 0.088 0.110 0.005 0.008 0.037 0.016
2 0.121 0.057 0.010 0.268 0.041 0.010 0.199 0.499 0.029 0.028 0.110 0.261
3 0.113 0.668 0.018 0.022 0.018 0.008 0.059 0.107 0.067 0.124 0.134 0.543
4+ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.026
F (1- 2) 0.066 0.034 0.012 0.158 0.035 0.021 0.143 0.304 0.017 0.018 0.074 0.138
Year 2004 2005 2006
Season 1 2 3 4 1 2 3 4 1 2 3 4
AGE
0 * * 0.001 0.005 * * 0.000 0.000 * * 0.000 0.018
1 0.002 0.001 0.021 0.066 0.000 0.000 0.000 0.000 0.001 0.003 0.010 0.138
2 0.025 0.011 0.054 0.134 0.000 0.000 0.000 0.000 0.038 0.051 0.119 0.157
3 0.026 0.025 0.047 0.018 0.000 0.000 0.001 0.001 0.044 0.206 0.108 0.017
4+ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
F (1- 2) 0.014 0.006 0.038 0.100 0.000 0.000 0.000 0.000 0.019 0.027 0.065 0.147
Year 2007 2008
Season 1 2 3 4 1
AGE
0 * * 0.000 0.000 *
1 0.001 0.005 0.005 0.002 0.000
2 0.009 0.008 0.007 0.004 0.000
3 0.001 0.001 0.018 0.010 0.000
4+ 0.000 0.000 0.000 0.000 0.000
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Table 5.3.5 Norway pout IV & IIIaN (Skagerak). SXSA (Seasonal extended survivor analysis) of
Norway pout in the North Sea and Skagerrak. Diagnostics of the SXSA.

Log inverse catchabilities, fleet no: 1 (commercial gl34)

Year 1983-2008 (all quarters of year); (The same for all years; es-
timated and held constant by year as option in SXSA)

Season 1 2 3 4
AGE
0 * * * 11.539
1 10.719 * 9.874 9.180
2 9.251 * 8.756 8.427
3 9.251 * 8.756 8.427
Log inverse catchabilities, fleet no: 2 (ibtsql)
Year 1983-2008 (all quarters of year); (The same for all years; es-

timated and held constant by year as option in SXSA)

Season 1 2 3 4
AGE
0 " " " "
1 2.505 * * *
2 1.510 * * *
3 1.510 * * *
Log inverse catchabilities, fleet no: 3 (egfsqg3)
Year 1992-2007 (all quarters of year); (The same for all years; es-

timated and held constant by year as option in SXSA)

Season 1 2 3 4
AGE

0 * * 2.783 *

1 * * 1.642 *

2 X X . ¥

3 X X X ¥
Log inverse catchabilities, fleet no: 4 (sgfsqg3)
Year 1998-2007 (all quarters of year); (The same for all years; es-
timated and held constant by year as option in SXSA)
Season 1 2 3 4
AGE

0 * * 2.985 *

1 * * 1.857 *

2 X X . ¥

3 X X X ¥
Log inverse catchabilities, fleet no: 5 (ibtsg3)
Year 1991-2007 (all quarters of year); (The same for all years; esti-
mated and held constant by year as option in SXSA)
Season 1 2 3 4
AGE

0 . . . .

1 . . X X

2 * * 1.495 *

3 * * 1.495 *
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Table 5.3.5 (Cont’d.). Norway pout IV & IIIaN (Skagerak).

Weighting factors for computing survivors:

Fleet no: 1 (commercial gl34)
Year 1983-2008 (all quarters of year); (The same for all years; esti-
mated and held constant by year as option in SXSA)
Season 1 2 3 4
AGE
0 * * * 1.077
1 1.341 * 3.159 2.068
2 2.150 * 1.698 1.248
3 1.263 * 0.834 0.775

Weighting factors for computing survivors:
Fleet no: 2 (ibtsql)

Year 1983-2008 (all quarters of year); (The same for all years; esti-
mated and held constant by year as option in SXSA)

Season 1 2 3 4
AGE
0 * * * *
1 1.655 * * *
2 1.760 * * *
3 1.008 * * *

Weighting factors for computing survivors:

Fleet no: 3 (egfsqg3)
Year 1992-2007 (all quarters of year); (The same for all years; esti-
mated and held constant by year as option in SXSA)
Season 1 2 3 4
AGE
1.373
2.226

[RESESY-Y
* ok ok ok
* ok ok ok
* ok ok ok

Weighting factors for computing survivors:

Fleet no: 4 (sgfsqg3)
Year 1998-2007 (all quarters of year); (The same for all years; esti-
mated and held constant by year as option in SXSA)
Season 1 2 3 4
AGE
1.635
2.322

[RESESY-Y
* ok ok ok
* ok ok ok
* ok ok ok

Weighting factors for computing survivors:
Fleet no: 5 (ibtsg3)

Year 1991-2007 (all quarters of year); (The same for all years; esti-
mated and held constant by year as option in SXSA)

Season 1 2 3 4
AGE
0 * * * *
1 * * * *
2 * * 1.370 *
3 * * 0.822 *
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Table 5.3.6 Norway pout IV & IIIaN (Skagerak). Stock summary table. (SXSA Baseline
May 2008). (Recruits in millions. SSB and TSB in t, and Yield in '000 t).

Year Recruits (age 0 3rd grt) SSB (Q1) TSB (Q3) Landings ('000 t) Fbar(1-2)

1983 148044 369585 1901910 457.6 0.872
1984 79934 371285 1145282 393.01 1.240
1985 57347 166580 641038 205.1 1.294
1986 106062 87703 724563 174.3 1.097
1987 31033 96411 593799 149.3 0.871
1988 85602 126548 572359 109.3 0.662
1989 91059 85436 767774 166.4 0.812
1990 85399 125505 742046 163.3 0.735
1991 163044 145004 1091698 186.6 0.879
1992 69398 174496 1051418 296.8 0.925
1993 48690 219157 622694 183.1 0.814
1994 206719 118914 1085892 182.0 1.057
1995 65168 117396 1195764 236.8 0.573
1996 157828 295903 1134048 163.8 0.435
1997 45024 193454 1033446 169.7 0.592
1998 62774 261929 645821 57.7 0.291
1999 153834 150957 1002574 94.5 0.655
2000 53761 162504 1040641 184.4 0.587
2001 47733 232827 602655 65.6 0.270
2002 32964 160225 466507 80.0 0.503
2003 14398 109901 286225 27.1 0.247
2004 18954 85516 209815 135 0.158
2005 76251 54759 434846 1.9 0.000
2006 37946 77147 570294 46.6 0.258
2007 85923 154752 649713 5.7 0.020
2008 150156

Arit mean 80,996 165,156 808,513 0.634

Geomean 66,915
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Table 5.6.1 NORWAY POUT 1V and IIIaN (Skagerak). Input data to forecast for Norway
pout in the North Sea and Skagerak May 2008.

Basis: Year 2007 closed for directed fishery and 2008 (forecast year) fishing pattern scaled to long
term seasonal exploitation pattern for 1991-2004 (standardized with yearly Fbar to F(1,2)=1). Re-
cruitment in forecast year is assumed to the 25% percentile = 47 733 millions of recruitment during
the period 1983-2008 in the 3™ quarter of the year (long term geometric mean is 66 915 millions).

Year  Season Age N F WEST WECA M PROPMAT
2007 1 0 0 0 0.000 0.000 0.4 0
2007 1 1 16744 0 0.007 0.012 0.4 0.1
2007 1 2 5929 0 0.022 0.028 0.4 1
2007 1 3 293 0.000 0.040 0.041 0.4 1
2007 2 0 0 0.000 0.000 0.000 0.4 0
2007 2 1 11201 0 0.015 0.015 0.4 0
2007 2 2 3940 0 0.034 0.026 0.4 0
2007 2 3 197 0 0.050 0.035 0.4 0
2007 3 0 85923 0.000 0.004 0.010 0.4 0
2007 3 1 7479 0.000 0.025 0.029 0.4 0
2007 3 2 2620 0.000 0.043 0.039 0.4 0
2007 3 3 132 0 0.060 0.049 0.4 0
2007 4 0 57596 0 0.006 0.009 0.4 0
2007 4 1 4987 0 0.023 0.027 0.4 0
2007 4 2 1743 0.000 0.042 0.040 0.4 0
2007 4 3 86 0.000 0.058 0.048 0.4 0
Year  Season Age N F WEST WECA M PROPMAT
2008 1 0 0 0 0.000 0.000 0.4 0
2008 1 1 38607 0.052 0.007 0.012 0.4 0.1
2008 1 2 3334 0.211 0.022 0.028 0.4 1
2008 1 3 1222 0.269 0.040 0.041 0.4 1
2008 2 0 0 0 0.000 0.000 0.4 0
2008 2 1 0 0.043 0.015 0.015 0.4 0
2008 2 2 0 0.176 0.034 0.026 0.4 0
2008 2 3 0 0.615 0.050 0.035 0.4 0
2008 3 0 47733 0.009 0.004 0.010 0.4 0
2008 3 1 0 0.163 0.025 0.029 0.4 0
2008 3 2 0 0.407 0.043 0.039 0.4 0
2008 3 3 0 0.597 0.060 0.049 0.4 0
2008 4 0 0 0.038 0.006 0.009 0.4 0
2008 4 1 0 0.277 0.023 0.027 0.4 0
2008 4 2 0 0.668 0.042 0.040 0.4 0
2008 4 3 0 0.507 0.058 0.048 0.4 0
2008 4 3 0 0.507 0.058 0.048 0.4 0
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Table 5.6.2 NORWAY POUT IV and IIIaN (Skagerrak). Results of the short term forecast
for Norway pout in the North Sea and Skagerrak May 2008 with different levels of fishing mor-
tality.

Basis: Year 2007 closed for directed fishery and 2008 (forecast year) fishing pattern
scaled to long term seasonal exploitation pattern for 1991-2004 (standardized with
yearly Fbar to F(1,2)=1). Recruitment in forecast year is assumed to the 25% percentile
= 47 733 millions of recruitment during the period 1983-2008 in the 3¢ quarter of the
year (long term geometric mean is 66 915 millions).

SSB in the start of the Forecast year (1st Jan. 2008): 150 000 t
F(2008) Landings( 2008 ) 000 t SSB( 2009 ) “000t
0.00 0 214
0.05 15 207
0.10 30 201
0.15 44 195
0.17 50 193
0.20 58 189
0.25 70 184
0.30 83 178
0.35 95 173
0.40 106 168
0.45 117 164
0.50 128 159
0.55 138 155
0.60 148 150
0.65 157 146
0.70 166 142
0.75 175 138
0.80 184 135
0.85 192 131
0.90 201 128
0.95 208 124
1.00 216 121
1.05 224 118
1.10 231 115
1.15 238 112
1.20 245 109
1.50 283 94
1.60 294 89

Shaded scenarios are not considered consistent with the
precautionary approach.
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Table 5.12.1 Norway pout in Division VIa (West of Scotland)
Total landings (tonnes) by Subdivision and country.

Faeroe UK - UK -
Denmark | Islands | Germany | Netherlands | Eng+Wales+N.Irl. | Scotland | Total
1987 37714 553 38267
1988 5849 | 376 517 6742
1989 28180 11 5 28196
1990 3316 0.5 3317
1991 4348 4348
1992 5147 10 1 5158
1993 7338 0.5 7339
1994 14147 1 0.5 14149
1995 24431 1 7 24439
1996 6175 7 140 6322
1997 9549 13 9562
1998 7186 7186
1999 4624 1 4625
2000 2005 2005
2001 3214 3214
2002 4815 4 4819
2003 6395 2 6397
2004 2281 4 2285
2005 0 0
2006 32 32
2007 0 0
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Figure 5.2.1. NORWAY POUT IV and IIIaN (Skagerak). Weighted mean weights at age in

catch of the Danish and Norwegian commercial fishery for Norway pout by quarter of year dur-

ing the period 1982-2007.
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Figure 5.2.2 NORWAY POUT IV and IIIaN (Skagerak). Trends in CPUE (normalized to

unit mean) by quarterly commercial tuning fleet and survey tuning fleet used in the Norway pout
SXSA assessment for each age group and all age groups together.
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Figure 5.3.1 Norway pout IV & IIla (Skagerak). Log residual stock numbers (log (Nhat/N))

per age group. SXSA-Norway pout in the North Sea and Skagerak divided by fleet and season.
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Figure 5.3.4 Norway pout IV & IITaN (Skagerak). Retrospective plots of final SXSA assess-
ment May 2008, with terminal assessment year ranging from 2002-2008.
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sessment with SXSA September 2007 baseline assessment. (OBS: In Sept 2007 recruitment were
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Plaice in Division Vlid

This assessment of plaice in Division VIId is an update. All the relevant biological and
methodological information can be found in the Stock Annex dealing with this stock.

General

6.1.1 Ecosystem aspects

See section 9.1.1.

6.1.2 Fisheries

Plaice is mainly caught in beam trawl fisheries for sole or in mixed demersal fisheries
using otter trawls. There is also a directed fishery during parts of the year by inshore
trawlers and netters on the English and French coasts, where the main fleet segments are
the English and Belgian beam trawlers. The Belgian beam trawlers fish mainly in the 1st
(targeting spawning concentrations in the central Eastern Channel) and 4th quarter and
their area of activity covers almost the whole of VIId south of the 6 miles contour off the
English coast. There is only light activity by this fleet between April and September. The
second offshore fleet consists mainly of French large otter trawlers from Boulogne,
Dieppe. The target species of these vessels are cod, whiting, plaice, mackerel, gurnards
and cuttlefish and the fleet operates throughout VIId. The inshore trawlers and netters
are mainly vessels <10 m operating on a daily basis within 12 miles of the coast. There are
a large number of these vessels (in excess of 400) operating from small ports along the
French and English coast. These vessels target sole, plaice, cod and cuttlefish. The latter
two groups are active when plaice is spread over the whole area and IVc.

Due to the minimum mesh size (80 mm) in the mixed beam trawl fishery, a large number
of undersized plaice are discarded. The 80-mm mesh size is not matched to the minimum
landing size of plaice (27 cm). Management measures directed at sole fisheries will also
impact the plaice fisheries.

The first quarter is usually the most important for the fisheries but the share of the
landings for this quarter has been decreasing from the early 1990s to a value around 30 —
38% of the total recently. In 2007, the beginning of the year remains slightly predominant
with the first semester corresponding to 55% of the total landings (see text table below). It
is noticeable that the quarterly distribution in 2007 is very much similar to the 2005 and
2006 values.

Quarter Landings Cum. %

Cum. Landings

I 1323.9 1323.9 38
1I 607.2 1931.1 55
1 734.8 2665.9 76
I\Y 863.0 3528.9 100

Age distributions (exploitation pattern) may be quite different between quarters, as
shown for 2007 in Figure 6.1.2.1, with older fish being caught in quarter 1 and recruit at
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age 1 starting to be caught after summer. This is in line with what is known of the
biology of this species, which operates spawning migration in the centre of the Eastern
channel during winter.

Belgium beam trawlers are increasingly being equipped with 3D mapping sonar which
opens up new areas to fishing (close to wrecks) and very few French vessels have shifted
from otter trawl to Danish seine recently (WGFTFB, 2007). These changes are not likely to
have modified the fisheries behaviour or affected the data entering into the assessment
model.

6.1.3 ICES advice

State of the stock: In the absence of a reliable assessment, the state of the stock cannot be evaluated
in relation to the precautionary approach. An exploratory assessment suggests that the spawning-
stock biomass has declined through the last 15 years. The current level of SSB is low.

Exploitation boundaries in relation to precautionary limits: In the absence of short-term forecasts,
ICES recommends that landings in 2008 do not increase above the average of landings from the
last three years (2004-2006), corresponding to 3500 t.

6.1.4 Management

There are no explicit management objectives for this stock.

The TACs in 2007 and 2008 have been both set to 5050t for the combined ICES Divisions
VIId & Vlle.

The minimum landing size for plaice is 27 ¢cm, which is not in accordance with the
minimum mesh size of 80 mm, permitted for catching plaice by beam and otter trawling.
Fixed nets are required to use 100-mm mesh since 2002 although an exemption to permit
90 mm has been in force since that time.

For 2007, Council Regulation (EC) N°41/2007 allocated different days at sea depending
on gear, mesh size and catch composition (see section 1.2.1 for complete list). The days at
sea limitations for the major fleets operating in Subarea VIId could be summarised as
follows: Days at sea limitations for Trawls or Danish seines varied between 95 and
unlimited days per year. Beam trawlers had an unlimited number of days permit.
Maximum days at sea for Gillnets varied between 130 and 140 days per year. Trammel
nets were allowed a maximum of 205 days for trip length less than 24 hours; otherwise
the limit is 140 days.

For 2008, Council Regulation (EC) N°40/2008 allocates different days at sea depending on
gear, mesh size and catch composition (see section 1.2.1 for complete list). The days at sea
limitations for the major fleets operating in Subarea VIId could be summarised as
follows: Trawls or Danish seines can fish between 86 and an unlimited number of days.
Beam trawlers have an unlimited number of days permit. Maximum days at sea for
Gillnets vary between 117 and 140 days per year. Trammel nets are allowed a maximum
of 205 days for member states whose quotas are less than 5% of the Community share of
the TACs of both place and sole; otherwise the limit is 180 days.
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Data available

6.2.1 Catch

Landings data as reported to ICES together with the total landings estimated by the
Working Group are shown in Table 6.2.1.1. From 1992 to 2002, the landings have
remained steady between 5100 t and 6300 t. The 2007 landings of 3510t represents an
increase after five years of decrease from 5777t in 2002. It is well below the agreed
combined area TAC, even considering the landings of 875t in Vlle as officially reported to
ICES. As usual, France contributed the largest share (48%) of the total VIId landings in
2007 followed by Belgium (38%) and UK (13%).

Routine discard monitoring has recently begun following the introduction of the EU data
collection regulations. Discards data for 2007 are available from France, UK (Tables
6.2.1.2 and Figure 6.2.1.1a-c) though sampling levels are not high. Discards from the
Belgian beam trawler fleet could not be processed in time for the working group due to
logistic problems.

The percentage discarded per period, métier and country (Table 6.2.1.3) is highly variable
and in every case substantial. Gillnetters had no discards in 2006 which was considered
doubtful. In 2007, 26% of the catch are discarded by this metier but again the sampling
level is very low (4 trips) to consider this rate to be representative. French trawlers had
their discard rate doubled (74%) and discards from beam trawlers remained stable (45%).

The time series of discards is currently not long enough to be used in analytical
assessment. Discards at young ages influence the recruitment level, forecast and
predictions, but do not influence estimates of F and SSB.

6.2.2 Age compositions

Age compositions of the landings are presented in Table 6.2.2.1.

6.2.3 Weight at age

Weight at age in the catch is presented in Table 6.2.3.1 and weight at age in the stock in
Table 6.2.3.2, both are presented Figure 6.2.3.1. The procedure for calculating mean
weights is described in the Stock Annex.

6.2.4 Maturity and natural mortality

Information about maturity per age class is given with the table included in this section.
At an age of three years more than 50 percent and at age four years 96 percent of the
plaice are mature. The natural mortality is assumed at a fixed value of 0.1 through all
ages.

Age 1 2 3 4 5 6 7 8 9 10

Proportion of mature ‘ 0 0.15 053 0.96 1 1 1 1 1 1
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6.2.5 Catch, effort and research vessel data

Effort and CPUE data are available from four commercial fleets (Figure 6.2.5.1). These
are:

* UK Inshore Trawlers
* Belgian Beam Trawlers
=  French otter trawlers
* UK Beam Trawlers
The survey series consist of:
= UK Beam Trawlers
=  French Ground Fish Survey
= International Young fish survey.

All survey and commercial data available for calibration of the assessment are presented
in Tables 6.2.5.1, Figures 6.2.5.1 and 6.2.5.2 and fully described in the Stock Annex. Effort
from the French trawlers has been relatively stable since 2002. Effort of the UK inshore
fleet has dropped sharply for the last decade while the Belgian beam trawler fleet has
been increasing since 1998 due to the absence of restriction on fishing efforts. However,
LPUE has been decreasing for Belgium to one of its lowest level. LPUE tends to increase
from the UK fleet. Those opposite trends for Belgium and UK may be linked to regional
difference. LPUE for the French fleet is at its lowest value of the time series.

Data analyses

An update assessment has been carried out this year. As in 2007, a series of exploratory
analysis have been carried out to examine the effect of different F shrinking and the
respective performance of individual tuning fleets. In the following sections, the catch at
age matrix and the tuning fleets are examined, plus an analysis of a survey-based
assessment with SURBA which avoids the use of commercial CPUE.

6.3.1 Reviews of last years assessment

In 2007, RGNSSK stated that :

e There appear to be stock definition problems for this stock. Tagging studies
show that there are migrations of plaice from the North Sea to VIId and plaice
also migrate from VIId to North Sea to feed.

e Discards are not included, but are substantial for younger ages. The RG rec-
ommends including discard data in the assessment.

e Surveys are noisy. The UK beam trawl survey is more positive than some of
the commercial fleets. There is a need for more information in central parts of
the VIId area. The French survey covers this area but is very noisy for older
ages.

e Figures showing consistency in the data are missing in the report. Catch curve
analyses (for consistency) would be nice to see.

e The assessment is indicative for trends only.
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e F seems to have decreased and is estimated at Fpa

e SSB is estimated to increase somewhat in recent years after a long period of
decreasing trend.

The working group is aware of the comments of the review group. The different points
will be addressed during the next benchmark analysis of this stock.

For this meeting, discards were not included in the assessment as the group considered
the time series not long enough. The French survey data have been revised and
substantially present less noise than in the previous report.

6.3.2 Exploratory catch-at-age-based analyses

The investigation on the level of shrinking has confirmed the result found the last two
years, i.e. visible but no drastic effect on retrospective performance (Figure 6.3.2.1). The
tendency to underestimate F and overestimate SSB and recruitment from year to year is
slightly constrained by a strong shrinkage but never disappears The similarities between
results obtained with F shrinkage values of 1.0, 1.5 and 2.0 may be explained by the large
reduction of influence on the estimates of survivors at age when shifting from 0.5 to 1.0,
as shown in the text table below. Higher F shrinkage values (1.5-2.0) have almost no
influence on the estimates.

Age / F shrinkage 0.5 1 1.5 2

1 0.57 0.19 0.10 0.06
2 0.18 0.05 0.02 0.01
3 0.15 0.04 0.02 0.01
4 0.15 0.04 0.02 0.01
5 0.17 0.05 0.02 0.01
6 0.13 0.03 0.02 0.01
7 0.15 0.04 0.02 0.01
8 0.14 0.04 0.02 0.01
9 0.21 0.04 0.02 0.01

Table : F shrinkage influence (scaled weights) on the final estimates of survivors at age.

The log catch ratio residuals of the separable VPA (Figure 6.3.2.2) show no special pattern
nor large values for the recent years of data, which suggests a relative consistency of the
catch-at-age matrix.

The log catchability residuals from single fleet runs (with settings as in XSA and F
shrinkage = 1.0) are shown in Figure 6.3.2.3 for all the fleets including the new UK Beam
trawler fleet. Together with the two surveys covering the entire geographical area of the
stock (UK BTS and French GFS), the UK Inshore Trawl residuals are increasing from the
mid 1990s, indicating a progressive divergence with the landings at age. There is a jump
in the residuals of the UK BTS in 2000, correlated to the decrease of the SSB that same
year and the discrepancy between the surveys and the commercial fleets originates from
that period. A similar pattern occurs also in the log catchability residuals of this survey
for sole VIId. The French Otter trawlers series show a step shift in 1997, although no
known reason was found for this. The group recommended to separate this series into
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two parts, one ending in 1996 and the other beginning in 1997. The log catchability
residuals from a XSA run combining all fleets are shown in Figure 6.3.2.4.

The rationale to include a new commercial tuning series was because the UK Inshore
Trawl effort had strongly decreased in recent years and were therefore considered not
representative of the dynamic of the stock due to sample noise. The UK Beam Trawl was
thought to be more consistent in terms of its effort series and LPUE and was included in
the assessment and the UK Inshore Trawl removed.

6.3.3 Exploratory survey-based analyses

The survey-based analysis was carried out with SURBA software, the results being
shown in Figures 6.3.3.1. The parameters used for this exercise are a smoothing
coefficient lambda set to 1.0 and a reference age set to 4, the age range being 0-10+, the
range of F values for calculating the mean being 3 to 6 like the XSA analysis. The SURBA
analysis has been proven to be insensitive to the choice of the initial parameters in the
neighbourhood of those chosen here (ICES WGNSSK 2005). Figures 6.3.3.1 shows a good
performance of the UK beam trawl survey for tracking year classes through time. This is
different from the French GFS, which exhibits rather erratic patterns and has a low
internal consistency. The French GFS indices have been revised since the 2007 report and
standardized index per survey shows year class strength estimated by the FR GFS are
now similar to those estimated by UK BTS. Considering the relative consistency of FR
GFS at younger ages, the group recommended in 2007 to truncate the age range of this
survey to ages 1 to 3 in the assessment.

The retrospective analysis (Figure 6.3.3.2) does not show tendencies to under or over
estimate SSB as does the XSA but the estimates of mean Z are given with confidence
bounds that question on the quality of this information. Some extreme values prevent
from drawing a contrasted picture of the recruitment estimates by SURBA.

6.3.4 Conclusions drawn from exploratory analyses

In 2007, the group agreed that the new parametrisation of the model should exclude UK
inshore trawl, include the new UK Beam trawl fleet, split the FR otter trawlers fleet in
two, truncate FR GFS to ages 1 to 3 and use a level of F shrinkage of 1.0. A summary table
of these settings can be found section 6.3.5.

There is a decreasing trend in the contribution of the first quarter to the whole landings,
where a fishery on the spawners takes place, yielding an age distribution different from
the rest of the year. It is unknown whether there is major interannual variability in the
immigration from the North Sea to these spawning grounds, which could distort any
catch-based analysis. Any migration events taking place in the first quarter cannot be
represented in the surveys in the second semester.

Discarding is shown to take place and is substantial, but is constrained to younger ages.
The year range of the data series is too short to make use of it in the analysis.

Both landings-at-age and tuning fleets information are highly dependent on the accuracy
of the spatial declaration of the fishing activity as an important component of the
fisheries operates on the borderline to ICES subdivision IVc.
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Compearison of historical dynamics perceived through XSA and SURBA models and from
current and previous year’s analysis is shown Figure 6.3.4.1 on SSB, F and Recruitment
estimates. The values shown in this figure are all respectful of the new settings used in
2007 (see section above). The F signals coming from SURBA and XSA are hardly
comparable, but the discrepancies are not considered problematic given the uncertainty
surrounding F estimates from SURBA. The recruitment estimates are much more volatile
in SURBA than in XSA but the high and low values are found concurrently. The mean
standardized values of SSB obtained from XSA and SURBA diverged in 2000 and 2001,
and followed a strict parallel behaviour since then. Looking solely on the recent years
trends, the two models agree that the SSB followed a stepped decline (taking into account
the overestimation tendency of the two last years) since the end of the 1990s. This
tendency was confirmed by a survey carried out in 2006 to assess French fisher’s
perception of the Eastern Channel ecosystem (Prigent et al, 2007). 76% of the
interviewees expressed their worry and found the fisheries resources depleted, especially
flatfish and gadoids.

Figure 6.3.4.2 compares the single fleet performances to the final assessment. The two
main surveys keep diverging from the commercial fleets. A map of UK BTS indices per
tow locations from 1996 to 2006 (Figure 6.3.4.3) shows that the catches of plaice by the
survey occur mainly inshore, whereas the commercial fisheries spread all over the
Channel as plaice is mainly taken as a by-catch. It is important to notice that the three
surveys occur in the second half of the year, whereas the period when the most plaice is
landed is the first semester. A part of the annual dynamic of the stock seems to be
missing in the survey indices.

6.3.5 Final assessment

The settings in the XSA assessment for last year are (parameters were unchanged in
2008):

Year of assessment: 2007 2008
Assessment model: XSA XSA
Assessment software FLR library FLR library
Fleets:
UK Inshore Trawlers Age range Excluded Excluded
UK Beam Trawl Age range 2-10 2-10
BE Beam Trawlers Age range 2-10 2-10
FR Otter Trawlers Age range 2-10 2-10

Year range 2-10 2-10
UK Beam Trawl Survey Age range 1-6 1-6
FR Ground Fish Survey Age range 1-3 1-3
Intern’l Young Fish Survey Age range 1 1
Catch/Landings
Age range: 1-10+ 1-10+
Landings data: 1980-2006 1980-2007
Discards data None None

Model settings

Fbar: 3-6 3-6
Time series weights: None None
Power model for ages: No No
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Catchability plateau: Age7 Age7
Survivor est. shrunk towards the mean F: 5 years / 3 ages 5 years / 3 ages
S.e. of mean (F-shrinkage): 1.0 1.0

Min. s.e. of population estimates: 0.3 0.3

Prior weighting: no no

The final XSA output is given in Table 6.3.5.1 (diagnostics), table 6.3.5.2 (fishing
mortalities) and Table 6.3.5.3 (stock numbers). A summary of the XSA results is given in
Table 6.5.3.4 and trends in yield, fishing mortality, recruitment and spawning stock and
Total Stock biomass are shown in Figure 6.3.5.4.

Historic Stock Trends

Fishing mortality has decreased over the last 4 years. It is noticeable that the dynamic of
F seems to be similar to the dynamic of the French trawlers effort series.

The 1985 year class dominates the history of this stock. The 1985 year class was followed
by the 4 most productive years in history in terms of landings. A second peak occurred
with the 1996 year class, although estimated to be at 65% of the 1985 year class. The
ephemeral peek of SSB in 1999 has been followed by years of stepped decline. Previous
reports (WGNSSK, 2007) considered the SSB to be stable at its lowest level for the 2003—
2006 period. This was confirmed by the fisher’s perception and assessed by a survey in
France in 2006. In 2007, SSB was higher than the previous years.

Recruitment in 2007 is close to the level of 1997, about twice the value of GM (17 millions)
for the period 1998 — 2005. This strong recruitment has been confirmed by surveys. GM
1980 — 1997 is around 24 millions fish at age 1.

Recruitment estimates

Recruitment estimation was carried out according to the specifications in the stock annex.
The model used was RCT3. Input to the RCT3 model is presented in Table 6.5.1. Results
are presented in Table 6.5.2 and 6.5.3. For the estimation of year classes 2006 and 2007,
the new information brought in by the RCT3 analysis was not considered to be reliable
enough to be taken into the forecast. For the 2007 year class (age 1 in 2008), R-square was
close to 0 with high standard error. For the 2006 year class (age 2 in 2008), the RCT3
estimate was well below the survey estimates. The estimation from XSA was closer to the
survey estimates than RCT3.

The 2006 year class was estimated to be around 39 millions fish at age 1 in 2007 (35
millions fish at age 2 in 2008) from the XSA estimate.

The 2007 and 2008 year classes were estimated using the average recruitment calculated
over the period 1998-2005. The truncation was meant to take into account the relative
stability of the recruitment in the recent years at a lower level than at the beginning of the
series. The geometric mean was about 17 millions 1-year-old-fish. Year class strength
estimates used for short term prognosis are summarized in the text table below.
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Year Age in XSA RCT3 GM (1998-2005) Survey estimates
2006 2 34541 23622 - YFS0: 37049

2007 1 - 20179 16960 -

2008 0 - - 16960 -

Short-term forecasts

The short term prognosis was carried out with FLR package. The average F for the last
three years was used for the forecast. Although the 2006 exploitation pattern shows a
noisy signal (Figure 6.6.2), it expresses a trend of F decreasing in the younger ages and
increasing in the older ages in the recent years (Figure 6.6.2). the exploitation pattern
used was then the mean F-at-age over the period 2004-2006 to the last year. The weights
used for prediction were the average over the last three years.

Input to the short term predictions are presented in Table 6.6.1 and results in Table 6.6.2.

Assuming status quo F implies a catch in 2008 in VIId of 5300t (the agreed TAC is 5050t
for both VIId and Vlle) and a catch of 5400t in 2009. Assuming status quo F will result in a
SSB in 2008 and 2009 of 6500t and 8100t , respectively.

Medium-term forecasts

No medium-term forecast is available for this stock.

Biological reference points

ICES considers that: ICES proposes that:

Biim =5 600 t Bpa =8 000 t

Fiim = 0.54 Fpa=0.45.

Technical basis

Blim ~ Bloss (=5 584 t) Bpa = 1.4 Biim

Fiim = Floss Fpa = 5t percentile of Fuoss; long-term SSB >
Bpa and P (SSBur < Bpa) <10%

Quality of the assessment

e The sampling for plaice in VIId are considered to be at a reasonable level

e Discarding of plaice is significant and variable depending on the gear used.
The omission of young fish discards has influence on the forecast and the pre-
dictions, but is not considered to severely affect the estimates of F and SSB.

e The assessment has a tendency to overestimate SSB and underestimate F, es-
pecially from 2000 when surveys and commercial fleets information began to
diverge.

e Trends from surveys and commercial fleets are similar before and after 2000.
The rescaling of surveys estimates operated in 2000 is consistent with the shift
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in log q residuals seen for FR GFS and UK BTS, both for plaice and sole in
VIId.

Status of the stock
Fishing mortality is estimated in 2007 at 0.55. F has been stable for the last four years.

The spawning stock biomass has followed a stepped decline in the last 10 years,
following a peek generated by the strong 1996 year class. The current level of SSB is
stable at a low level below Blim, and this confirms the fisher’s impression assessed by a
survey in France in 2006.

1) The year class 2006 (recruited in 2007) indicates a strong recruitment of 39 mil-
lions fish, which corresponds to the level observed in 1997.

2) The projections based on the strong recruitment of year class 2006 and on a
low F value in 2007 show a stock recovering by Bpa in 2009.

Management considerations

SSB in 2007 was close to its lowest level and below Bim. Projections based on the strong
recruitment for year class 2006 and on a low F value in 2007 indicate a stock recovering
by Bpa in 2009.

The stock identity of plaice in the Channel is unclear and may raise some issues :

e The TAC is combined for Divisions VIId and Vlle. Plaice in VIle is considered
at risk of being harvested unsustainably and estimated from trends in the as-
sessment to be at a very low level.

e The plaice stock in VIId is mostly harvested in a mixed fishery with sole in
VIId. There exists a directed fishery on plaice occurring in a limited period at
the beginning of the year on the spawning grounds. Plaice is mainly taken as
by-catch by the demersal fisheries, especially targeting sole.

Due to the minimum mesh size (80 mm) in the mixed beam and otter trawl fisheries, a
large number of undersized plaice are discarded. The 80 mm mesh size is not matched to
the minimum landing size of plaice (27 cm). Measures taken specifically to control sole
fisheries will impact the plaice fisheries.

Council Regulation (EC) N°40/2008 allocates different days at sea depending on gear,
mesh size and catch composition.
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Table 6.2.1.1-Plaice in VIId. Nominal landings (tonnes) as officially reported to ICES , 1976-2007.
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Year Belgium Denmark France UK(E+W) Others Total Un- Total as Agreed
reported allocated used by WG TAC (5)
1976 147 1(1) 1439 376 - 1963 - 1963
1977 149 81(2) 1714 302 - 2246 - 2246
1978 161 156(2) 1810 349 - 2476 - 2476
1979 217 28(2) 2094 278 - 2617 - 2617
1980 435 112(2) 2905 304 - 3756 -1106 2650
1981 815 - 3431 489 - 4735 34 4769
1982 738 - 3504 541 22 4805 60 4865
1983 1013 - 3119 548 - 4680 363 5043
1984 947 - 2844 640 - 4431 730 5161
1985 1148 - 3943 866 - 5957 65 6022
1986 1158 - 3288 828 488 (2) 5762 1072 6834
1987 1807 - 4768 1292 - 7867 499 8366 8300
1988 2165 - 5688 (2) 1250 - 9103 1317 10420 9960
1989 2019 + 3265 (1) 1383 - 6667 2091 8758 11700
1990 2149 - 4170 (1) 1479 - 7798 1249 9047 10700
1991 2265 - 3606 (1) 1566 - 7437 376 7813 10700
1992 1560 1 3099 1553 19 6232 105 6337 9600
1993 877 +(2) 2792 1075 27 4771 560 5331 8500
1994 1418 + 3199 993 23 5633 488 6121 9100
1995 1157 - 2598 (2) 796 18 4569 561 5130 8000
1996 1112 - 2630 (2) 856 + 4598 795 5393 7530
1997 1161 - 3077 1078 + 5316 991 6307 7090
1998 854 - 3276 (23) 700 + 4830 932 5762 5700
1999 1306 - 3388 (23) 743 + 5437 889 6326 7400
2000 1298 - 3183 752 + 5233 781 6014 6500
2001 1346 - 2962 655 + 4963 303 5266 6000
2002 1204 3454 841 5499 278 5777 6700
2003 995 - 2783 (3) 756 4536 - 4536 6000
2004 987 2439 (4) 580 4007 - 4007 6060
2005 830 1756 411 20 3018 428 3446 5150
2006 1031 1713 545 16 3305 - 3305 5080
2007 1356 1696 458 3510 - 3510 5050

1 Estimated by the working group from combined Division Vlld+e
2 Includes Division Vlle
3 Provisional
4 Data provided to the WG but not officially provided to ICES
5 TAC's for Divisions VIl d, e.
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Table 6.2.1.2. Plaice in VIId. Discards

(numbers raised to sampled trips)

ICES WGNSSK Report 2008

Discards

Landings

FR trawl

FR gillne

UK

FR trawl

FR gillnet

UK

Q2

5 trips
14 hauls

Q3
14 trips
23 hauls

Q4
8 trips

Q1
2 trips

47 hauls|6 hauls

Q1
4 trips
12 hauls

Q2

10 trips
37 hauls

Q3
5 trips
27 hauls

Q2
5 trips
14 hauls

Q3
14 trips
23 hauls

Q4
8 trips
47 hauls

Q1
2 trips
6 hauls

Q4
2 trips
14 hauls

Q1
4 trips
12 hauls

Q2

Q3

10 trips |5 trips
37 hauls|27 hauls

Q4
1 trip
16 hauls
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Table 6.2.1.3. Plaice in VIId. Landings (L), discards (D) and percentage discards (%D) per period,
métier and country.

. - Numbers
period Metier Country Trips sampled Hauls sampled Landed Discarded %0
Quarter 1 Gillnet France 2 6 13 15 54%
Quarter 1 Beam Trawl UK 4 12 59 45 43%
Quarter 2 Trawl France 5 14 115 424 79%
Quarter 2 Beam Trawl UK 10 37 1087 1025 49%
Quarter 3 Trawl France 14 23 65 121 65%
Quarter 3 Beam Trawl UK 5 27 65 75 54%
Quarter 4 Trawl France 8 47 17 4 19%
Quarter 4 Gillnet France 2 14 30 0 0%
Quarter 4 Beam Trawl UK 1 16 164 0 0%
2007 Gillnet France 4 20 43 15 26%
2007 Trawl France 27 84 197 549 74%
2007 Beam Trawl UK 20 92 1375 1145 45%
Table 6.2.2.1. Plaice in VIId. Landings in numbers (thousands)
1 2 3 4 5 6 7 8 9 10+
1980 53 2644 1451 540 490 75 45 44 4 103
1981 16 2446 6795 2398 290 159 51 42 56 200
1982 265 1393 6909 3302 762 206 96 62 21 88
1983 92 3030 3199 5908 931 226 92 122 4 101
1984 350 1871 7310 2814 1874 533 236 101 34 100
1985 142 5714 6195 4883 413 612 164 99 139 50
1986 679 4884 7034 3663 1458 562 254 69 19 34
1987 25 8499 7508 3472 1257 430 442 154 105 77
1988 16 5011 18813 4900 1118 541 439 127 105 174
1989 826 3638 7227 9453 2672 588 288 179 81 197
1990 1632 2627 8746 5983 3603 801 243 203 178 231
1991 1542 5860 5445 4524 2437 1681 286 120 113 125
1992 1665 6193 4450 1725 1187 1044 698 200 116 118
1993 740 7606 3817 1259 542 468 334 287 102 152
1994 1242 3633 6968 3111 850 419 312 267 275 312
1995 2592 4340 2933 2928 922 228 277 225 122 258
1996 1119 4847 3606 1547 1436 488 179 176 165 347
1997 550 4246 7189 3434 1080 752 464 199 114 306
1998 464 4400 8629 3419 537 143 136 81 52 188
1999 741 1758 12104 6460 1043 171 86 81 38 111
2000 1383 6214 4284 7241 1652 307 82 27 42 98
2001 2682 4159 4380 2141 1985 310 87 22 13 78
2002 902 7204 5191 1907 1565 888 234 62 25 92
2003 646 4874 5668 1864 424 373 333 75 50 62
2004 967 4964 5471 894 389 152 133 133 38 48
2005 324 3080 3876 2282 461 195 107 88 68 48
2006 509 3027 3128 1610 878 204 84 92 61 72
2007 691 2754 2889 1804 866 565 152 49 18 74
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Table 6.2.3.1. Plaice in VIId. Weights in the landings
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Age 1 Age 2 Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age9  Age 10+
1980 0.309 0.312 0.499 0.627 0.787 1.139 1.179 1.293 1.475 1.557
1981 0.239 0.299 0.373 0.464 0.712 0.87 0.863 0.897 0.992 1.174
1982 0.245 0.271 0.353 0.431 0.64 0.795 1.153 1.067 1.504 1.355
1983 0.266 0.296 0.349 0.42 0.542 0.822 0.953 1.144 0.943 1.591
1984 0.233 0.295 0.336 0.402 0.508 0.689 0.703 0.945 1.028 1.427
1985 0.254 0.278 0.301 0.427 0.502 0.57 0.557 1.081 0.849 1.421
1986 0.226 0.306 0.331 0.406 0.546 0.486 0.629 0.871 1.446 1.579
1987 0.251 0.282 0.36 0.477 0.577 0.783 0.735 1.142 1.268 1.515
1988 0.292 0.268 0.321 0.432 0.56 0.657 0.77 0.908 1.218 1.328
1989 0.201 0.268 0.321 0.37 0.473 0.648 0.837 0.907 1.204 1.519
1990 0.201 0.256 0.326 0.378 0.483 0.61 0.781 0.963 1.159 1.31
1991 0.225 0.277 0.311 0.39 0.454 0.556 0.745 1.087 0.924 1.602
1992 0.182 0.277 0.352 0.429 0.509 0.585 0.701 0.837 0.85 1.195
1993 0.22 0.272 0.336 0.432 0.507 0.591 0.741 0.82 0.934 1.156
1994 0.243 0.27 0.288 0.356 0.466 0.576 0.686 0.928 0.969 1.287
1995 0.218 0.271 0.313 0.39 0.485 0.688 0.612 0.806 1.15 1.298
1996 0.221 0.3 0.29 0.396 0.475 0.643 0.764 0.934 1.057 1.312
1997 0.199 0.252 0.298 0.332 0.442 0.577 0.801 0.894 1.055 1.395
1998 0.159 0.244 0.267 0.381 0.502 0.762 0.839 0.981 0.986 1.379
1999 0.197 0.245 0.235 0.306 0.461 0.751 0.768 0.868 0.885 1.508
2000 0.207 0.245 0.261 0.283 0.375 0.576 0.687 0.875 0.926 1.067
2001 0.215 0.252 0.303 0.37 0.447 0.642 0.876 1.008 1.144 1.223
2002 0.254 0.256 0.309 0.376 0.438 0.562 0.627 0.88 0.909 1.33
2003 0.254 0.268 0.271 0.363 0.556 0.643 0.624 0.85 0.583 1.205
2004 0.217 0.243 0.295 0.421 0.493 0.61 0.636 0.933 1.093 1.348
2005 0.21 0.263 0.293 0.36 0.527 0.536 0.753 0.778 0.82 1.014
2006 0.209 0.263 0.318 0.374 0.463 0.611 0.711 0.732 0.858 1.071
2007 0.247 0.293 0.316 0.375 0.469 0.538 0.699 0.802 0.996 1.193




ICES WGNSSK Report 2008

Table 6.2.3.2. Plaice in VIId. Weights in the stock.
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Age 1 Age 2 Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 Age 10+
1980 0.171 0.332 0.482 0.622 0.751 0.87 0.977 1.074 1.161 1.339
1981 0.11 0.216 0.317 0.414 0.506 0.594 0.677 0.756 0.83 1.042
1982 0.105 0.208 0.308 0.406 0.502 0.596 0.687 0.776 0.862 1.118
1983 0.097 0.192 0.286 0.379 0.47 0.56 0.648 0.735 0.821 1.169
1984 0.082 0.164 0.248 0.333 0.42 0.507 0.596 0.686 0.777 1.086
1985 0.084 0.171 0.259 0.348 0.44 0.533 0.628 0.725 0.824 1.206
1986 0.101 0.205 0.311 0.42 0.532 0.646 0.763 0.882 1.004 1.313
1987 0.122 0.242 0.361 0.479 0.596 0.712 0.826 0.939 1.051 1.306
1988 0.084 0.168 0.254 0.34 0.427 0.514 0.603 0.692 0.783 0.952
1989 0.079 0.162 0.25 0.342 0.439 0.541 0.648 0.759 0.874 1.211
1990 0.085 0.23 0.322 0.346 0.465 0.549 0.748 0.899 0.979 1.766
1991 0.143 0.219 0.275 0.335 0.375 0.472 0.633 1.057 1.022 1.502
1992 0.088 0.241 0.336 0.421 0.477 0.521 0.634 0.713 0.741 1.229
1993 0.108 0.258 0.296 0.379 0.493 0.539 0.573 0.699 0.787 1.056
1994 0.165 0.198 0.276 0.331 0.383 0.493 0.603 0.903 0.781 1.15
1995 0.124 0.257 0.286 0.354 0.442 0.707 0.531 0.703 1.092 1.194
1996 0.178 0.229 0.263 0.347 0.354 0.474 0.536 0.907 0.958 1.126
1997 0.059 0.202 0.256 0.266 0.417 0.53 0.665 0.686 0.972 1.364
1998 0.072 0.203 0.273 0.361 0.53 0.67 0.629 0.656 0.915 1.107
1999 0.072 0.172 0.213 0.351 0.429 0.644 0.76 0.782 0.593 1.166
2000 0.068 0.184 0.204 0.246 0.355 0.554 0.693 0.817 0.89 1.131
2001 0.093 0.206 0.274 0.338 0.404 0.624 0.844 0.989 1.153 1.405
2002 0.102 0.206 0.281 0.379 0.467 0.558 0.61 0.759 1.053 1.25
2003 0.103 0.191 0.249 0.33 0.496 0.492 0.548 0.748 0.522 0.982
2004 0.172 0.183 0.268 0.408 0.471 0.521 0.616 0.892 1.102 1.287
2005 0.096 0.201 0.269 0.308 0.47 0.492 0.707 0.629 0.814 0.89
2006 0.106 0.209 0.275 0.336 0.397 0.525 0.636 0.704 0.842 1.09
2007 0.125 0.224 0.265 0.323 0.431 0.463 0.62 0.831 1.04 1.222
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Table 6.2.5.1. Plaice in VIId. Tuning fleets

FLTO1: UK INSHORE TRAWL METIER <40 trawl EXCLUDED from XSA
1985 2007

1 1 0 1

2 10

2520 618.3 419.7 221.1 18.8 O 0 0 19 0
1804 237.9 300.2 132.9 51.6 6.5 4.7 2.9 0 0]
2556 456 430.2 153.2 48 25.1 5 6.3 4.3 0
2500 382.4 856.1 141.7 57.8 30.1 14.1 2.8 4 5.2
2131 47.4 221.7 465.4 97.1 41.3 19 5.5 1.2 6.2
1094 34.3 92.1 52.6 56.9 18 7.5 5.5 3.6 3.1
2349 240.2 229.7 166.6 76.6 64.9 10.7 4.3 2.1 1.3
2527 298 225.5 140.4 77.8 55.3 44.2 14.6 2.9 2.4
2503 309.3 181.4 66.6 40.5 30.1 21.5 25.1 8.5 3.8
2635 176 240.2 99.7 37.8 21 17 8.9 17.9 3.5
1531 124.1 70.7 54.6 23.5 8.5 5 5.5 3.9 6.8
1659 274.4 63.8 16.9 19.1 10 2.5 3.1 2.5 2.5
2024 317.1 223.8 20.4 7.7 10.2 8 4.9 2.8 4
813 104.3 77.7 27.6 3.7 1.7 3.9 1.4 1.2 0.3
861 53.4 222.2 27 8.7 1.2 0.4 1.4 0.5 0.4
652 75 46 81.3 13.8 4.5 1.1 0.5 1 0.4
491 29.4 21.3 13.8 17.5 3.3 0.9 0.6 0.2 0.2
607 120.2 77.2 17.2 8.5 14.7 2.2 1.5 0.3 0.2
653 216.9 46.4 24.9 5.1 4.1 6.9 5.1 0.3 0.3
661 84.6 127.5 13.5 5.4 2.3 1.9 3.8 1.7 0.5
235 52.2 23 19.3 2.4 1.8 0.5 0.4 1.1 0.2
634 190.7 124.5 39.8 28.1 4 3.4 1.9 1.2 2.4
464 83.9 64.9 33.1 9.9 7.6 1.6 1.2 0.4 0.5
FLTO2: BELGIAN BEAM TRAWL Ages 2 — 10 used for XSA
1981 2007

1 1 0 1

2 10

24.4 285.9 1126.5593.3 67.3 21.6 8.3 7.1 13.3 14.1
29.8 147.8 1065.4 688.2 187.2 55.1 21.1 6.5 4.6 4
26.4 476.7 654.3 1384.5 165 52.2 23 31.6 1.3 1.4
35.4 92 1570.4 712.1 467.5 134.3 61 28.2 5.4 6.8
33.4 557.2 1125.3 1115.193.9 197.2 52.9 31.9 5.3 6.1
30.8 700.6 1141.8 667.8 269.9 145.9 60.3 11.3 5.6 6.4
49.3 1944.8 1639.7 889 343.1 92.7 154.5 41.1 28 14.1
48.9 773 4264.6 1301.8 237.1 109.9 113.2 35.8 25.4 24
43.8 73.6 1733.7 2950.5973.4 212.8 113.1 61.1 21.7 0.1
38.5 372.1 2687.51942.8 1007 184.8 43.9 50.5 13.1 14
32.8 595.4 1689.2 1149.4 1089.5698.4 86.9 36 58.9 1.7
30.9 889.8 1031.7 403.8 277.6 282.1 159.7 58.2 60.7 6.7
28.2 488.8 684.2 274.3 197.6 121.6 74.7 62.8 10.6 19.3
32.8 424.6 1259.2 1426.5 268 132.6 109.5 75.5 90 37.6
31.7 39.8 591.9 925.2 396.5 82 140.1 82.6 26.1 0.7
32.6 259.3 689.3 541.5 503.7 137.6 46.4 49.9 38.4 44.4
39.7 O 287.3 931.8 570.2 295.7 143.7 37.3 27.7 11.2
23.6 164.6 900.7 616.6 122 39 40 18.2 18.4 13.7
27.6 40.7 1687.7 1366.6 370.5 67.5 25.4 13.5 14 12.7
37 60.4 369.7 529 235.4 43.4 12.1 5.9 10.4 1.5
40.2 422.6 1759.9 1085 705.3 119.4 26.5 9.3 7.6 26.9
41.1 412.7 1361.3 641 578 138.7 62.7 9.6 5 26.4
40 407.2 1194.7 581.6 144 176.8 130.8 25 18.2 24.9
39.1 317.8 1329.4 313.9 154.7 48.8 68.3 51.5 13.3 23.4
44 299.6 737.6 708.8 239.5 73.6 39.8 35.3 21.3 1.1
56.9 475.7 882.2 758.5 440.6 78.1 34.5 41.6 40.7 25
65.1 826.7 911.5 725.5 493.7 374.6 104.7 21.7 6.2 39.3
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Table 6.2.5.1.(cont.) Plaice in VIId. Tuning fleets

FLTO3: FRENCH TRAWLERS (EFFORT H*KW*10 — 4)Ages 2 — 10 used for XSA
1989 2007

1 1 0 1

2 10

6983 1190.1 1635.9 1643.2 466.2 73.5 34.3 34.1 19.3 16.1
8395 698.2 1876.1 1289.5 728.3 153.7 42.6 33.1 46.5 14.4
10689 1938.7 1474.1 1430 399.5 255.2 41 17.6 11.9 9.9
10519 1802.9 1396.1 370.2 269.4 230.7 143.5 21.2 12.1 11.6
10217 2124.4 1118.2 268.4 56 73.4 48.7 32.3 14.3 4.6
10609 1034.2 2271.2 476.4 177.6 69.5 48.2 48.3 32 25
12384 1354.7 686.5 578.5 95.4 21.4 19.5 27.5 21.8 28.2
14476 1133.3 1283.9352.7 317.5 98.8 43.6 33.3 34.6 36.9
10921 1396.2 3536  1155.4 139 170.7 88.3 50.8 22.4 28.2
11707 1446 3541.9 1534.4 205.4 29.8 20.2 17.8 6.9 8.2
10625 1139.1 5654.6 2456 254.4 36.1 24.8 23.5 4.4 16.6

2.9 19.9
16.4

13779 2757.4 1634 3110.4 781.5 130.9 21.2 6.1 1

11376 2113.6 1726.3 663.1 642.5 81.3 21.6 1.4 1.2

13489 3130.4 1134.9 336.6 230.9 186.2 36.7 9.5 2.9 13.1
12647 1984.9 2715.5701.5 129.6 82.8 75.1 17.8 16.3 11.2
11582 3107.1 2308.6 284.8 110.4 50.1 22.3 24.4 5.9 6.7
12157 1131.3 1428.8 652.9 63.1 37.1 22.4 15.1 10.6 8.9
11779 1009 922 333.6 140.1 43.5 14.5 14.7 5 10.6
10513 713.7 771.1 383.8 127.4 50.3 12.4 6.5 3.1 8.4
FLTO4: UK BEAM TRAWL SURVEY true age 6 Ages 1 — 6 used for XSA
1988 2007

1 1 0.5 0.75

1 6

1 26.5 31.3 43.8 7 4.6 1.5
1 2.3 12.1 16.6 19.9 3.3 1.5
1 5.2 4.9 5.8 6.7 7.5 1.8
1 11.8 9.1 7 5.3 5.4 3.2
1 16.5 12.5 4.2 4.2 5.6 4.9
1 3.2 13.4 5 1.7 1.9 1.6
1 8.3 7.5 9.2 5.6 1.9 0.8
1 11.3 4.1 3 3.7 1.5 0.6
1 13.2 11.9 1.3 0.7 1.3 0.9
1 33.1 13.5 4.2 0.6 0.3 0.3
1 11.4 27.3 7 3.1 0.3 0.2
1 11.3 14.1 15.9 2.9 1 0.2
1 13.2 21 14.4 13.8 3.5 0.9
1 17.9 13 10 7.1 10.9 1.9
1 20.7 15.9 7.7 3.5 1.8 3.5
1 6.2 22.8 6 2.9 1.6 0.8
1 36.2 15 13.2 3.4 0.9 0.2
1 10.8 31.2 13.8 10.3 2.9 1.2
1 17.2 16.1 9.2 3.3 2.6 0.8
1 42.6 18.8 8.7 3.9 1.7 2
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Table 6.2.5.1.(cont.) Plaice in VIId. Tuning fleets

FLTO5: French GFS [option 2] true age 5Ages 1 — 3 used for XSA
1988 2007
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FLTO7: UK BEAM TRAWL >=10 METRES PLAICE CATCH IS >=20% Age 2 — 10 used
for XSA
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1991 2007

1 1 0 1

2 10

9794 518.2 495.5 359.4 165.2 140 23.1 9.2 4.5 2.8
10270 524 396.5 246.9 136.8 97.2 77.7 25.7 5.1 4.2
8993 476.8 279.8 102.7 62.5 46.4 33.2 38.6 13.1 5.8
7398 238.6 325.6 135.1 51.2 28.4 23.1 12 24.3 4.7
6293 346 197.2 152.2 65.5 23.7 13.9 15.2 10.7 18.9
8124 785.2 182.5 48.4 54.8 28.5 7.2 8.8 7.1 7.2
9258 781.9 552 50.4 19 25 19.8 12.1 7 9.9



ICES WGNSSK Report 2008 329

5954 342 254.8 90.6 12.1 5.7 12.9 4.5 3.9 0.9
5181 151.8 632.1 76.8 24.7 3.3 1.2 4 1.4 1.1
4640 258.7 158.9 280.7 47.6 15.4 3.8 1.6 3.5 1.4
5762 211.3 153.2 99 126 23.4 6.6 4 1.4 1.6
7634 430.3 276.2 61.7 30.5 52.6 7.9 5.2 1.1 0.7
6441 684.2 146.5 78.6 16 13 21.8 16.1 1 1.1
3726 206.2 310.8 33 13.1 5.6 4.6 9.3 4.1 1.2
2944 188.5 83 69.9 8.8 6.4 1.8 1.6 4 0.8
2819 196.2 130 41.5 29.4 4.2 3.6 2 1.2 2.6
2658 124.3 96.2 49.1 14.7 11.3 2.3 1.7 0.6 0.8
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Table 6.3.5.1. Plaice in VIId. XSA diagnostics

FLR XSA Diagnostics 2008 — 05 — 06 09:56:19
CPUE data from My.Fleet
Catch data for 28 years. 1980 to 2007. Ages 1 to 10.
fleet first age last age first year last year alpha beta
UK B TRAWL 2 9 1991 2007 0 1
BE BEAM TRAWL 2 9 1981 2007 0 1
FR TRAWL-1 2 9 1989 1996 0 1
FR TRAWL-2 2 9 1997 2007 0 1
UK BTS 1 6 1988 2007 0.5 0.75
FR GFS 1 3 1988 2007 0.75 1
Intl YFS 1 1 1987 2006 0.5 0.75
Time series weights :
Tapered time weighting not applied
Catchability analysis :
Catchability independent of size for ages > 1
Catchability independent of age for ages > 7
Terminal population estimation :
Survivor estimates shrunk towards the mean F
of the final 5 years or the 3 oldest ages.
S.E. of the mean to which the estimates are shrunk = 1
Minimum standard error for population
estimates derived from each fleet = 0.3
prior weighting not applied
Regression weights
year
age 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
all 1111111111
Fishing mortalities

NoO O~ WNE

year
age 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
1 0.033 0.045 0.089 0.141 0.047 0.042 0.070 0.025 0.033 0.019
2 0.148 0.152 0.552 0.371 0.597 0.339 0.456 0.295 0.303 0.225
3 0.603 0.660 0.586 0.853 0.967 1.239 0.694 0.690 0.486 0.466
4 1.033 1.153 0.963 0.579 1.043 1.041 0.558 0.619 0.610 0.508
5 0.857 0.941 0.949 0.675 1.005 0.601 0.549 0.555 0.453 0.692
6 0.538 0.648 0.710 0.398 0.647 0.609 0.395 0.520 0.450 0.523
7 0.385 0.642 0.661 0.392 0.524 0.473 0.401 0.473 0.392 0.631
8 0.498 0.370 0.374 0.325 0.474 0.280 0.311 0.448 0.855 0.371
9 0.369 0.408 0.297 0.276 0.659 0.778 0.199 0.231 0.567 0.345
10 0.369 0.408 0.297 0.276 0.659 0.778 0.199 0.231 0.567 0.345
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Table 6.3.5.1. (cont.) Plaice in VIId. XSA diagnostics

XSA population number ( thousands )

age
year 1 234567 89 10

1998 14941 33727 20038 5581 981 361 447 217 177 639

1999 17801 13078 26332 9923 1798 377 191 275 119 347

2000 17040 15402 10161 12312 2834 635 178 91 172 400

2001 21434 14103 8026 5119 4253 993 282 83 57 339

2002 20655 16843 8805 3095 2595 1960 603 173 54 199

2003 16429 17832 8388 3029 987 860 929 323 97 120

2004 15035 14251 11499 2198 968 490 423 524 221 279

2005 13812 12685 8173 5200 1139 506 298 256 347 245

2006 16422 12189 8548 3708 2535 592 272 168 148 174

2007 38900 14375 8150 4759 1824 1458 341 166 65 265

Estimated population abundance at 1st Jan 2008

age
year 1234567 89 10

2008 0 34541 10388 4626 2590 826 782 164 104 42

Fleet: UK B TRAWL

Log catchability residuals.

year
age 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

0.079 -0.143 -0.388 -0.136 0.131 0.319 -0.139 -0.778 -0.502 0.163
0.313 0.216 -0.361 -0.208 0.155 -0.489 0.172 -0.623 0.176 -0.175
0.363 0.520 -0.114 -0.047 0.118 -0.639 -0.753 -0.068 -0.621 0.493
0.060 0.290 -0.025 0.153 0.287 -0.241 -0.531 -0.291 -0.008 0.306
0.123 0.249 -0.085 -0.120 0.151 -0.163 -0.200 -0.148 -0.549 0.608
-0.196 0.192 -0.004 -0.019 -0.034 -0.763 0.311 0.499 -0.770 0.569
-0.223 0.360 0.073 -0.346 0.220 -0.167 0.244 0.220 -0.054 0.249
-0.391 -0.244 0.314 0.231 0.183 -0.199 0.148 0.220 -0.251 0.359
ear
age 2001 2002 2003 2004 2005 2006 2007

2 -0.250 0.104 0.564 0.190 0.378 0.505 -0.094
-0.076 0.187 -0.119 0.639 -0.105 0.251 0.048
-0.053 -0.107 0.326 0.120 0.272 0.129 0.061
0.540 -0.526 -0.206 0.138 -0.185 0.219 0.020
0.223 0.183 -0.237 -0.066 0.328 -0.238 -0.059
0.325 -0.476 0.255 0.000 -0.322 0.471 -0.038
1.013 0.334 0.918 0.449 -0.298 0.567 0.262
0.328 0.017 -0.437 0.439 0.213 0.059 0.151

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time
2345678
Mean_Logq -12.3834 -12.1025 -12.2314 -12.3561 -12.3911 -12.5040 -12.5040
S_.E_Logg 0.3581 0.3163 0.3765 0.2985 0.2729 0.4067 0.3838

9
Mean_Logqgq -12.5040
S.E_Logq 0.2723

L oOo~NoOOUuh_hWN
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Table 6.3.5.1. (cont.) Plaice in VIId. XSA diagnostics

Fleet: BE BEAM TRAWL
Log catchability residuals.

year
age 1981
2 0.016

0.382

1982 1983 1984 1985 1986 1987 1988 1989 1990

-0.162 0.487 -1.242 0.492 0.570 0.400 0.142 -1.943 0.363
-0.283 0.018 0.025 -0.051 0.066 -0.408 -0.118 -0.333 0.487
0.415 0.066 0.365 -0.012 0.017 -0.245 -0.344 -0.477 -0.116 0.055
-0.534 0.039 -0.286 0.067 -1.243 -0.372 -0.501 -0.769 0.276 -0.197

-0.204 -0.365 -0.515 0.349 0.117 -0.062 0.329 -0.275 0.019 -0.587

0.082

0.082
year
age 1991
1.023
0.815
0.143
0.530
0.562

O~NO A WN

0.408 0.883 -0.185 0.602 -0.862 -0.324 -0.404 -0.192 -0.065
0.159 0.153 -0.239 -0.861 -0.437 0.253 -0.095 -0.220 -0.917

3
4
5
6 -0.648 -0.206 -0.194 0.251 0.364 0.004 -1.048 -0.714 0.195 -0.143
-
8
9

1992 1993 1994 1995 1996 1997 1998 1999 2000

1.299 0.508 0.964 -1.634 -0.165 NA -0.873 -1.477 -1.355
0.554 -0.126 0.139 0.122 -0.066 -1.453 -0.254 -0.030 -0.923
-0.263 -0.448 0.647 0.133 0.213 0.534 0.299 0.412 -1.123
-0.312 -0.224 0.111 0.263 0.380 1.207 0.435 0.819 -0.379
0.254 -0.224 -0.027 -0.184 0.063 0.856 0.439 0.838 -0.391

-0.115 -0.224 -0.372 0.012 0.624 -0.324 0.802 0.218 0.574 -0.384
-0.103 0.041 -0.618 -0.032 0.260 0.143 -0.121 0.205 -0.546 -0.558

9 0.937 1.095 -1.076 0.016 -0.578 0.064 0.033 0.359 0.343 -0.664

year

age 2001 2002 2003 2004 2005 2006 2007

©Co~NoOUhWN

0.514 0.393 0.232 0.285 0.150 0.399 0.616
0.906 0.582 0.637 0.226 -0.141 -0.355 -0.418
0.225 0.377 0.328 -0.151 -0.289 -0.144 -0.618
0.112 0.525 -0.043 0.048 0.207 -0.287 0.128
-0.049 -0.490 0.588 -0.211 0.107 -0.279 0.285
-0.263 -0.123 0.185 0.312 0.035 -0.309 0.547
-0.121 -0.771 -0.504 -0.226 0.056 0.562 -0.425
0.041 -0.188 0.603 -0.771 -0.854 0.543 -0.747

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time
23456789
Mean_Logq -7.4894 -5.6787 -5.1501 -5.2406 -5.5243 -5.5609 -5.5609 -5.5609
S_.E_Logqg 0.8712 0.5096 0.3981 0.5023 0.4563 0.3713 0.4239 0.5724
Fleet: FR TRAWL-1
Log catchability residuals.

year

age 1989 1990 1991 1992 1993 1994 1995 1996
2 -0.140 -0.301 0.508 0.266 0.177 0.167 0.017 -0.695

.268
.797
.385
.272
.671
.109

O©oOoO~NOUITA_W
POOOOO

612

.516
.646
.483

-0.136 0.070 0.219 0.354 -0.200 0.277 -0.371 -0.213
0.301
0.423
0.
0
0
1

0.615 -0.140 -0.322 -0.188 -0.264 -0.271
0.069 0.157 -1.048 0.250 -0.800 0.151
0.093 0.547 -0.297 -0.128 -1.171 -0.040
-0.135 0.356 -0.175 -0.070 -0.798 0.035
-0.088 -0.282 -0.658 0.260 -0.290 0.160
0.068 0.170 -0.152 -0.279 -0.208 0.381

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time
Table 6.3.5.1. (cont.) Plaice in VIld. XSA diagnostics
2345678
Mean_Logg -11.5810 -11.0057 -11.1907 -11.5698 -11.8483 -12.0783 -12.0783
S_.E_Logg 0.3744 0.2662 0.3470 0.6174 0.5741 0.4068 0.4695

9

Mean_Logq -12.0783

S.E_Logq 0.6464

Table 6.3.5.1. (cont.) Plaice in VIId. XSA diagnostics

Fleet: FR TRAWL-2
Log catchability residuals.

year

age 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
2 -0.620 -0.909 -0.101 0.545 0.477 0.623 0.058 0.872 -0.144 -0.184
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-491 -0.040 0.276 -0.305 0.293 -0.342 0.753 0.138 -0.051 -0.593
.757 0.629 0.670 0.353 -0.288 -0.436 0.384 -0.315 -0.368 -0.673
-106 0.677 0.418 0.828 0.301 -0.259 0.023 -0.053 -0.821 -0.838
.632 -0.094 0.202 0.735 -0.136 -0.046 0.016 0.067 -0.257 -0.255
.848 -0.521 0.747 0.407 0.037 -0.302 0.024 -0.349 -0.011 -0-359
.721 0.126 0.205 -0.294 -1.509 -0.425 -0.450 -0.514 -0.264 0.339
.353 -0.678 -0.617 -0.218 -1.300 -0.376 0.887 -1.124 -1.023 -0.737
r
e 2007

-0.618

-0.619

-0.714

-0.384

-0.865

-0.521

-0.565

-0.374

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time
2345678
Mean_Logg -11.4875 -10.7296 -10.7750 -11.1682 -11.4671 -11.7111 -11.7111
S_E_Logg 0.5773 0.4402 0.5622 0.5490 0.4352 0.4827 0.5887

9

DOOOOOOO0

‘(<D(OOO\IO§U'IJ>00

a

Q

©Co~NoOOUhWN

Mean_Logq -11.7111
S.E_Logq 0.6448

Fleet: UK BTS

Log catchability residuals.

year
age 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
0.195 -0.771 -0.415 -0.076 -0.085 -0.430 -0.099 -0.193 -0.280 0.059
0.227 -0.571 -0.913 -0.218 -0.096 -0.315 -0.147 -1.022 -0.347 -0.560
0.455 0.023 -0.731 0.112 -0.230 -0.475 -0.016 -0.454 -1.612 -0.708
-0.151 0.339 -0.289 -0.045 0.250 -0.563 0.284 -0.270 -1.290 -1.299
0.552 -0.207 -0.067 0.103 0.579 -0.196 0.035 -0.495 -0.694 -1.129
0.030 0.188 0.043 -0.171 0.800 -0.088 -0.511 -0.526 -0.331 -1.118
year
age 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

1 0.168 0.038 0.171 0.186 0.260 -0.233 0.810 0.194 0.324 0.178

2 -0.115 0.175 0.658 0.154 0.319 0.461 0.340 1.088 0.471 0.413

3 -0.698 -0.115 0.692 0.729 0.446 0.413 0.548 0.932 0.355 0.334
097 -0.665 0.561 0.536 0.620 0.452 0.632 0.917 0.112 -0.034
984 -0.334 0.469 1.029 -0.073 0.525 -0.063 0.948 -0.025 0.028
514 -0.487 0.534 0.640 0.725 0.050 -0.907 0.931 0.325 0.385

oA WNPE

4 -0.
5 -0.
6 -0.
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Table 6.3.5.1. (cont.) Plaice in VIId. XSA diagnostics

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

23456
Mean_Logq -6.8495 -6.8236 -6.6937 -6.5127 -6.5879
S_.E_Logqg 0.5318 0.6335 0.6073 0.5750 0.5748

Regression statistics

Ages with g dependent on year class strength

slope intercept
Age 1 0.7406028 7.975296

Fleet: FR GFS

Log catchability residuals.

year
age 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

1 -0.879 -2.991 -2.708 -4.794 4.962 4.041 -1.614 -2.306 -3.291 4.212 2.093
2 0.480 -0.242 -1.487 -0.781 -0.453 0.144 -0.492 -0.462 -1.018 -0.222 0.032
3 0.115 -0.699 -0.338 -0.870 0.158 0.451 -1.297 -0.323 -1.960 0.497 -0.380
year
age 1999 2000 2001 2002 2003 2004 2005 2006 2007

1 -0.406 1.100 -0.281 1.623 -1.051 1.282 -0.834 2.061 -0.218

2 -0.221 1.147 -0.287 0.351 0.438 0.753 1.017 0.838 0.465

3 0.307 0.377 -0.196 0.852 0.175 0.627 1.379 0.574 0.550

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

23
Mean_Logq -7.6023 -7.7805
S.E_Logqg 0.6943 0.7806

Regression statistics

Ages with g dependent on year class strength

slope intercept
Age 1 1.982731 5.444778

Fleet: Intl YFS

Log catchability residuals.

year
age 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

1 0.123 0.195 0.053 0.065 -0.182 0.422 0.459 0.235 0.499 -0.379 -0.475 0.342
year
age 1999 2000 2001 2002 2003 2004 2005 2006

1 0.195 -0.133 0.107 0.172 -0.786 0.335 -0.766 -0.483
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Table 6.3.5.1. (cont.) Plaice in VIId. XSA diagnostics

Regression statistics

Ages with g dependent on year class strength
slope intercept
Age 1 0.8699577 10.12668

Terminal year survivor and F summaries:

Age 1 Year class = 2006
source

survivors N scaledWts
UK BTS 43917 1 0.716

FR GFS 30939 1 0.094
fshk 14785 1 0.191

Age 2 Year class = 2005
source

survivors N scaledWts

UK B TRAWL 9451 1 0.278

BE BEAM TRAWL 19227 1 0.048
FR TRAWL-2 5601 1 0.104
UK BTS 15912 2 0.283

FR GFS 18497 2 0.093

Intl YFS 5965 1 0.148
fshk 5342 1 0.047

Age 3 Year class = 2004
source

survivors N scaledWts

UK B TRAWL 5735 2 0.356
BE BEAM TRAWL 3591 2 0.111
FR TRAWL-2 2840 2 0.162
UK BTS 6558 3 0.191

FR GFS 8198 3 0.081

Intl YFS 1918 1 0.060
fshk 2166 1 0.038

Age 4 Year class = 2003
source

survivors N scaledWts

UK B TRAWL 3157 3 0.354
BE BEAM TRAWL 1570 3 0.200
FR TRAWL-2 1476 3 0.158
UK BTS 4457 4 0.162

FR GFS 5616 3 0.046

Intl YFS 3805 1 0.042
fshk 1459 1 0.037

Age 5 Year class = 2002
source

survivors N scaledWts

UK B TRAWL 856 4 0.425

BE BEAM TRAWL 820 4 0.197
FR TRAWL-2 616 4 0.150

UK BTS 944 5 0.146

FR GFS 2121 3 0.020

Intl YFS 335 1 0.014
fshk 928 1 0.047

335
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Table 6.3.5.1. (cont.) Plaice in VIId. XSA diagnostics

Age 6 Year class = 2001
source

survivors N scaledWts
UK B TRAWL 892 5 0.443
BE BEAM TRAWL 798 5 0.194
FR TRAWL-2 397 5 0.174
UK BTS 1116 6 0.135

FR GFS 1377 3 0.011

Intl YFS 953 1 0.010
fshk 776 1 0.033

Age 7 Year class = 2000
source

survivors N scaledWts
UK B TRAWL 144 6 0.403
BE BEAM TRAWL 211 6 0.275
FR TRAWL-2 110 6 0.194
UK BTS 282 6 0.081

FR GFS 204 3 0.004

Intl YFS 186 1 0.003
fshk 251 1 0.040

Age 8 Year class = 1999
source

survivors N scaledWts
UK B TRAWL 141 7 0.397
BE BEAM TRAWL 82 7 0.317
FR TRAWL-2 74 7 0.192

UK BTS 176 6 0.055

FR GFS 146 3 0.002

Intl YFS 89 1 0.002
fshk 77 1 0.035

Age 9 Year class = 1998
source

survivors N scaledWts
UK B TRAWL 46 8 0.538

BE BEAM TRAWL 37 8 0.247
FR TRAWL-2 40 8 0.141

UK BTS 33 6 0.029

FR GFS 57 3 0.001

Intl YFS 52 1 0.001
fshk 26 1 0.042

ICES WGNSSK Report 2008
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Table 6.3.5.2. Plaice in VIId. Fishing mortality (F) at age

age 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
1 0.002 0.001 0.011 0.005 0.015 0.005 0.012 0.001 0.001 0.054
2 0.169 0.119 0.134 0.153 0.116 0.314 0.213 0.180 0.205 0.174
3 0.277 0.742 0.500 0.451 0.580 0.601 0.697 0.515 0.659 0.449
4 0.386 0.873 0.892 0.949 0.808 0.869 0.772 0.797 0.666 0.730
5 0.628 0.328 0.672 0.596 0.810 0.225 0.611 0.583 0.569 0.845
6 0.406 0.376 0.363 0.377 0.725 0.598 0.477 0.321 0.472 0.590
7 0.365 0.472 0.363 0.243 0.751 0.449 0.471 0.759 0.557 0.439
8 0.222 0.606 1.666 0.955 0.407 0.732 0.306 0.516 0.447 0.409
9 0.332 0.431 0.617 0.365 0.679 1.442 0.260 0.923 0.711 0.507
10 0.332 0.431 0.617 0.365 0.679 1.442 0.260 0.923 0.711 0.507
age 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
1 0.095 0.077 0.064 0.061 0.078 0.115 0.039 0.015 0.033 0.045
2 0.219 0.504 0.442 0.409 0.413 0.378 0.290 0.184 0.148 0.152
3 0.701 0.822 0.799 0.476 0.718 0.610 0.549 0.800 0.603 0.660
4 0.731 0.870 0.591 0.482 0.798 0.668 0.672 1.466 1.033 1.153
5 0.602 0.664 0.515 0.329 0.619 0.510 0.724 1.346 0.857 0.941
6 0.580 0.555 0.591 0.347 0.404 0.293 0.493 0.955 0.538 0.648
7 0.458 0.371 0.417 0.335 0.365 0.452 0.351 1.110 0.385 0.642
8 0.561 0.381 0.427 0.268 0.434 0.433 0.513 0.726 0.498 0.370
9 0.810 0.621 0.683 0.357 0.393 0.321 0.577 0.653 0.369 0.408
10 0.810 0.621 0.683 0.357 0.393 0.321 0.577 0.653 0.369 0.408
age 2000 2001 2002 2003 2004 2005 2006 2007
1 0.089 0.141 0.047 0.042 0.070 0.025 0.033 0.019
2 0.552 0.371 0.597 0.339 0.456 0.295 0.303 0.225
3 0.586 0.853 0.967 1.239 0.694 0.690 0.486 0.466
4 0.963 0.579 1.043 1.041 0.558 0.619 0.610 0.508
5 0.949 0.675 1.005 0.601 0.549 0.555 0.453 0.692
6 0.710 0.398 0.647 0.609 0.395 0.520 0.450 0.523
7 0.661 0.392 0.524 0.473 0.401 0.473 0.392 0.631
8 0.374 0.325 0.474 0.280 0.311 0.448 0.855 0.371
9 0.297 0.276 0.659 0.778 0.199 0.231 0.567 0.345
10 0.297 0.276 0.659 0.778 0.199 0.231 0.567 0.345
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Table 6.3.5.3. Plaice in VIId. Stock number at age

ICES WGNSSK Report 2008

age 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
1 25448 12950 25116 19885 25006 29763 60647 31495 26521 16396
2 17856 22976 11702 22474 17905 22293 26795 54230 28474 23982
3 6311 13642 18463 9264 17453 14422 14736 19600 40985 20998
4 1774 4330 5880 10134 5339 8839 7156 6643 10593 19189
5 1104 1091 1637 2180 3549 2154 3353 2991 2708 4924
6 236 533 711 757 1087 1429 1556 1647 1511 1387
7 155 142 331 448 470 476 711 874 1081 852
8 232 97 80 208 318 200 275 402 370 561
9 15 168 48 14 73 191 87 183 217 214
10 382 598 200 346 212 68 156 133 357 518
age 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
1 18912 21750 28060 13250 17315 25121 30584 37852 14941 17801
2 14050 15560 18213 23806 11285 14486 20265 26609 33727 13078
3 18239 10214 8505 10589 14305 6755 8979 13726 20038 26332
4 12125 8184 4062 3462 5951 6316 3322 4694 5581 9923
5 8371 5280 3102 2035 1935 2425 2929 1535 981 1798
6 1913 4147 2459 1677 1326 943 1317 1285 361 377
7 696 969 2153 1232 1073 801 636 728 447 191
8 497 398 605 1285 797 674 461 405 217 275
9 337 257 246 357 889 467 396 250 177 119
10 434 283 249 531 1005 985 828 667 639 347
age 2000 2001 2002 2003 2004 2005 2006 2007 2008
1 17040 21434 20655 16429 15035 13812 16422 38900  16960**
2 15402 14103 16843 17832 14251 12685 12189 14375 34541
3 10161 8026 8805 8388 11499 8173 8548 8150 10388
4 12312 5119 3095 3029 2198 5200 3708 4759 4626
5 2834 4253 2595 987 968 1139 2535 1824 2590
6 635 993 1960 860 490 506 592 1458 826
7 178 282 603 929 423 298 272 341 782
8 91 83 173 323 524 256 168 166 164
9 172 57 54 97 221 347 148 65 104
10 400 339 199 120 279 245 174 265 212

**GM : 1998- 2005
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Table 6.3.5.4. Plaice in VIId. Summary table

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

Recruitment
(age 1)
25448
12950
25116
19885
25006
29763
60647
31495
26521
16396
18912
21750
28060
13250
17315
25121
30584
37852
14941
17801
17040
21434
20655
16429
15035
13812
16422
38900

ssb

5525
6559
7472
8046
7268
7898
10004
13194
13043
14370
14632
10291
8861
8195
8931
8053
6786
7103
7916
8504
6592
6462
6069
4409
4926
4742
4747
5306

catch

2650
4769
4865
5043
5161
6022
6834
8366
10420
8758
9047
7813
6337
5331
6121
5130
5393
6307
5762
6326
6015
5266
5777
4536
4007
3446
3305
3510

landings

2650
4769
4865
5043
5161
6022
6834
8366
10420
8758
9047
7813
6337
5331
6121
5130
5393
6307
5762
6326
6015
5266
5777
4536
4007
3446
3305
3510

fbar3-6

0.42
0.58
0.61
0.59
0.73
0.57
0.64
0.55
0.59
0.65
0.65
0.73
0.62
0.41
0.63
0.52
0.61
1.14
0.76
0.85
0.8

0.63
0.92
0.87
0.55
0.6

0.5

0.55

339

Y/ssb

0.48
0.73
0.65
0.63
0.71
0.76
0.68
0.63
0.8

0.61
0.62
0.76
0.72
0.65
0.69
0.64
0.79
0.89
0.73
0.74
091
0.81
0.95
1.03
0.81
0.73
0.7

0.66
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Table 6.5.1. Plaice in VIId. RCT3 input

year class

1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

31495
26521
16396
18912
21750
28060
13250
17315
25121
30584
37852
14941
17801
17040
21434
20655
16429
15035
13812

XSA (Age 1) XSA (Age 2)

28474
23982
14050
15560
18213
23806
11285
14486
20265
26609
33727
13078
15402
14103
16843
17832
14251
12685

-11

yfs0

1168
556
397
342
436
404
370
869
687
407
223
530
381
514
374

67
486
483
219
762

yfsl
144
132
58
71
62
178
84
79
168
66
82
80
76
48
83
92
20
78
17
30
-11

ICES WGNSSK Report 2008

btsl

2647
231
516

1175

1653
322
833

1132

1320

3310

1140

1130

1319

1791

2066
618

3618

1084

1721

4261

gfs0

-11
19
16

44
38
14
213
85
78

166
46

97
21
12
1280
10

gfsl
-11
80
35
39
25
344
187
50
49
45
345
124
71
98
74
128
58
98
57
129
113
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Table 6.5.2. Plaice in VIId. RCT3 results (Age 1)

Analysis by RCT3 ver3.1 of data from file :
pl7 drecl.txt
7D Plaice (1 year old)
Data for 5 surveys over 22 years : 1986 — 2007
Regression type = C
Tapered time weighting not applied
Survey weighting not applied
Final estimates shrunk towards mean
Minimum S_E. for any survey taken as .00
Minimum of 3 points used for regression

Forecast/Hindcast variance correction used.
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Table 6.5.2. (cont.) Plaice in VIId. RCT3 results (Age 1)

Yearclass = 2005

l-———— Regression-----——--- I - Prediction----——--- |
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP
Series cept Error Pts Value Value Error Weights

yfsO 1.37 1.63 .77 .134 18 5.39 9.00 .865 .069

yfsi .95 5.83 .48 .298 19 3.43 9.08 .551 .171

btsl .78 4.40 .51 .262 18 7.45 10.21 .557 .167

gfso 3.39 -.86 5.03 .004 17 2.56 7.82 5.540 .002

gfsl 1.65 2.65 1.19 .061 18 4.87 10.67 1.310 .030

VPA Mean = 9.92 .304 .561

Yearclass = 2006

- Regression-----——-—-- Il Prediction----——-—-- |
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP
Series cept Error Pts Value Value Error Weights

yfsO 1.37 1.63 .77 .134 18 6.64 10.70 .859 .087

yfsl

btsl .78 4.40 .51 .262 18 8.36 10.92 .599 .179

gfso 3.39 -.86 5.03 .004 17 7.16 23.36 6.638 .001

gfsl 1.65 2.65 1.19 .061 18 4.74 10.46 1.302 .038

VPA Mean = 9.92 .304 .695

Yearclass = 2007

l-———— Regression-----——--- I - Prediction----——--- |
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP
Series cept Error Pts Value Value Error Weights

yTs0

yfsl

btsl

gfso 3.39 -.86 5.03 .004 17 2.40 7.26 5.558 .003

gfsl

VPA Mean = 9.92 .304 .997

Year Weighted Log Int Ext Var VPA Log

Class Average WAP Std Std Ratio VPA

Prediction Error Error

2005 17701 9.78 .23 .20 .76

2006 27060 10.21 .25 .33 1.65

2007 20179 9.91 .30 .15 .23
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Table 6.5.3. Plaice in VIId. RCT3 results (Age 2)

Analysis by RCT3 ver3.1 of data from file :

pl7 drec2.txt

7D Plaice (2 years old)

Data for 5 surveys over 22 years : 1986 — 2007

Regression type = C

Tapered time weighting not applied

Survey weighting not applied

Final estimates shrunk towards mean

Minimum S_.E. for any survey taken as .00

Minimum of 3 points used for regression

Forecast/Hindcast variance correction used.

Yearclass = 2005

l-—————— Regression-----——--- I - Prediction----——--- |
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP
Series cept Error Pts Value Value Error Weights

yTs0 1.28 2.01 .74 .147 17 5.39 8.92 .835 .081

yfsl 1.39 3.68 .62 .210 18 3.43 8.45 .748 .101

bts1 .73 4.59 .48 .286 17 7.45 10.05 .534 .198

gfso 3.49 -1.36 5.37 .003 16 2.56 7.60 5.949 .002

gfsl 1.58 2.77 1.17 .064 17 4.87 10.47 1.293 .034

VPA Mean = 9.78 _.311 .584

Yearclass = 2006

- Regression-----——--- I - Prediction----—-—--- |
Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP
Series cept Error Pts Value Value Error Weights

yTs0 1.28 2.01 .74 .147 17 6.64 10.52 .830 .094

yfsl

btsl .73 4.59 .48 .286 17 8.36 10.71 .574 .196

gfso 3.49 -1.36 5.37 .003 16 7.16 23.62 7.121 .001

gfsl 1.