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The WG chair introduced the report with a discussion on the various models used in the NWWG meeting in 2003. The
WG found it considerable easier to inspect peculiarities of the data using some of the alternate approaches than by using
the standard XSA software. The NWWG found that the standard software were not taken the development in
assessment models and computer technology into account and included a number of stabilising techniques which final
weight are based on ad hoc decisions that are not always transparent. The chair noted that some of new approaches (e.g.
the AD-CAM) integrated the catch-at-age analysis, recruitment estimation, and short and medium-term forecasts all into
one step and thus removing the inconsistencies and potential for error that arises when these are all separate steps. This
approach also allows for stochastic forecasts and much more explicit statements about the uncertainty associated with a
particular assessment.

The Sub-group supported the idea that an assessment should be more than following a standard template and pushing all
the right buttons, but rather that an assessment should actually involve finding-out what the data tell you. The ICES
approach can limit the extent to which this is possible, a point which will be raised in plenary. The Sub-group noted that
the is a need for a description of the assumptions used in the various alternate model and there is a need for describing
how to interpret input and output to facilitate the assessment reviews.

General comments

The sub-group appreciated the fact that the WG use a broad range of assessment models. However, use of more flexible
models requires that much more detail needs to be provided in terms of model specification and diagnostics than for a
‘standard XSA’. This is often not the case for the models used here, making it very difficult to review some of the
assessments.

The sub-group noted that the Yield-per-recruit analyses uses the long-term averages of weight, maturities and
exploitation patterns. For weights and maturity this may be justified but it appears questionable for the exploitation rate.

In several cases important graphs are presented as very small. Considering the old age of the reviewers this may impede
a thorough evaluation.

The NWWG often uses various models to predict mean weights in the projections. In several cases the models used are
poorly described leaving little possibility for the reviewer to evaluate if the estimates are better than simple averages.

Icelandic Stocks

The sub-group appreciated that a section on discard are provided for the Icelandic stocks. The estimated discard levels
reported appears low considering the incentives for high grading in the ITQ regulation applied. Discards are not
included in the assessment due to lack of historical information.

Icelandic cod
The gillnet mesh size used should be given in cm, full mesh.

The working group appreciated the extensive use of simple descriptive statistics methods to scrutinize data and the
various quality control plots comparing survey abundances and VPA estimates.

The work up of the survey indices is not clearly described. The wording “conventional Cochran type method” is
ambiguous (should be read as a stratified random design).



The tuning fleets file used in the models should be explicitly tabled. For the XSA run it should be explained that the
survey year is shifted except for the youngest age group.

Different measurements WEST are used for the SSB (first 5 month commercial catch data) and for the exploitable
biomass (B+). The reason — that the B+ measure relates to the established HCL — should have been given in the report.
It should be considered to use the observed spring weights and maturities from the surveys instead of the commercial
values.

The significant work associated with comparing a range of different models is appreciated and it is comforting that the
main model provides similar results. The AD-CAM model chosen as a) statistically based and b) combining assessment
and forecast.

There are blocks in the F’s for the oldest ages for the AD-CAM model (T. 3.3.12). The reason for that should be
explored.

Icelandic Haddock

The reasoning in the text is sometimes difficult to follow and the text would benefit from a stringent editing. Table
headings are in several cases poor. More digits are needed in the CAA table.

The report contains a full documentation of one XSA run but no tabled output from the chosen AD-CAM. This severely
impedes the possibility for reviewing the quality of the assessment. The AD-CAM model allow a presentation of the
CAA residuals that should be provided.

All examined model fails to provide good fits of the spring 2003 survey. The high survey biomass is expected caused by
changes in haddock availability.

Given that two large surveys are available attempts should be given to use all the survey information available.

The sub group inspected the estimated stock numbers and mortalities from the final ADCAM run (tabled below).
Apparently a very strong constraint has been applied on the year to year variation at the oldest ages. A justification for
this should be given. Moreover, this constraint does not carry over to the prediction phase.



Table 1 Icelandic haddock. Estimates of population size at the beginning of the year. Estimates based on
the ADCAM model (the adopted run used for the catch forecast)

year/age 1 2 3 4 5 6 7 8 9

1979 46294 78691 119060 26335 19886 21236 3181 756 112
1980 11953 37902 64162 95220 18337 10910 8758 1149 244
1981 51577 9786 30750 51320 67929 10743 4808 3321 370
1982 37140 42228 7979 24610 36722 39768 4578 1810 1064
1983 23032 30408 34489 6339 17196 21261 18089 1754 575
1984 52210 18857 24839 27430 4138 9662 9051 7282 555
1985 105382 42746 15379 19479 17541 2193 3905 3709 2302
1986 206095 86280 34753 11397 11553 8648 838 1562 1157
1987 52232 168736 70327 25185 6211 5072 2963 321 483
1988 30275 42764 136790 51505 13883 2625 1854 1121 99
1989 28740 24787 34822 101966 29220 6074 944 686 344
1990 99943 23531 20161 26000 61021 14398 2143 341 209
1991 204106 81827 18937 14643 15166 29072 5529 766 104
1992 43360 167108 65228 14049 8428 6896 11199 1960 232
1993 47053 35500 134449 47151 7837 3584 2516 3834 592
1994 85293 38524 28788 98775 26689 3372 1315 831 1154
1995 43617 69832 31187 20742 57257 11575 1238 427 249
1996 117513 35710 55489 21127 11923 25983 4176 401 126
1997 17785 96211 28273 37555 11220 5635 9431 1334 118
1998 58095 14562 77323 19687 20251 4900 2223 3106 393
1999 144659 47564 11707 55291 10489 8734 1796 747 913
2000 173030 118437 38049 8202 30106 4215 3019 589 220
2001 190594 141665 94847 25745 4511 12755 1438 959 173
2002 49014 156045 114060 67673 14699 2251 4989 452 284
2003 138684 40129 126781 83629 40738 7355 868 1551 134
2004 63212 113545 32453 93711 52441 21912 3422 369 621
2005 63212 51754 91842 24024 58995 28382 10280 1468 149
2006 63212 51754 41862 67988 15124 31929 13315 4409 594
2007 63212 51754 41862 30989 42801 8185 14979 5711 1785




Table 2 Icelandic haddock. Estimates of fishing mortality. Estimates based on the ADCAM model (the
adopted run used for the catch forecast)

year/age 1 2 3 4 5 6 7 8 9 F4-7
1979 0.00 002 0.16 040 069 082 093 0093 0.516
1980 0.01 002 0.14 033 062 077 093 0093 0.465
1981 0.00 002 013 034 065 078 094 094 0.475
1982 0.00 003 016 035 059 076 095 095 0.463
1983 0.00 003 023 038 065 071 095 095 0.492
1984 0.00 004 025 044 071 069 095 095 0.520
1985 001 0.10 032 051 076 072 097 097 0.577
1986 0.00 0.12 041 062 087 076 097 097 0.666
1987 0.01 0.11 040 066 081 0.77 098 098 0.659
1988 0.01 009 037 063 082 080 098 098 0.653
1989 001 009 031 051 084 0.82 099 099 0.620
1990 002 012 034 054 076 0.83 099 099 0.617
1991 003 0.10 035 059 075 084 099 099 0.633
1992 002 0.12 038 066 081 0.87 1.00 1.00 0.680
1993 0.01 0.11 037 064 080 091 1.00  1.00 0.681
1994 0.01 0.13 035 064 080 092 1.0l 1.01 0.677
1995 003 019 035 059 08 093 1.02 1.02 0.673
1996 003 0.19 043 055 081 094 1.02 1.02 0.684
1997 002 0.16 042 063 073 091 .02 1.02 0.672
1998 002 0.14 043 064 080 0.89 1.02 1.02 0.691
1999 002 016 041 071 08 092 1.02 1.02 0.724
2000 002 0.19 040 066 088 095 1.02 1.02 0.720
2001 0.02 0.14 036 050 074 096 1.01 1.01 0.638
2002 0.01 0.1 031 049 075 097 1.01 1.01 0.630
2003 0.01 0.10 027 042 057 066 072 0.72 0.477
2004 001 0.10 026 041 056 0.65 070 0.70 0.470
2005 0.01 0.10 026 041 056 0.65 070 0.70 0.470
2006 0.01 010 026 041 056 0.65 070 0.70 0.470
2007 0.01 0.10 026 041 056 0.65 070 0.70 0.470




Farose Plateau Cod

Considering the little difference in the various individual tuning fleets the WG may consider conducting runs including
all potential tuning fleets.

The high value of F this year is surprising as anecdotal information may indicate no drastic increase in fishing effort.
Questionable how much confidence can be placed on the high F given that the retrospective indicates that F is
consistently overestimated. The high variability in F may to some extent be expected considering the low value of
shrinkage used. The review group conducted two exploratory runs a) a run with fixed q’s on the older ages and b) a run
applying a more heavy shrinkage of 0.5. There were no differences between the NWWG run and the fixed q run
whereas the 0.5 shrinkage run gave lower Fbar's for the last years. The WG is encouraged to further evaluate the effect
of the XSA settings at its next meeting.

There are signs of changes in the residuals for age 5-6 over the survey time-series that should be investigated. Given
that the only tuning fleets are one surveys potential changes in availabilities should be investigated. However, the
reason for these trends may also be found in the catch data series that appears very noisy especially for the older ages.

The subgroup would welcome if more descriptive diagnostic were presented, e.g. plots of survey year class size versus
VPA estimates.

Faroese Bank cod

There is apparently no incentives for misreporting catches to the bank in recent years. This may place some confidence
to the amount caught and reported from the Bank.

The use of the ratio of the catch to the survey CPUE hinges on differences between the two indices in the earlier period
as the two indices is highly correlated for the reason years. It should be asserted that both the surveys and the catch
figures indices are reliable for the up to 1990.

Faroese Haddock
The shifting of the spring survey should have been explicitly stated in the text.
The spring survey has been made available since last year and included as requested from ACFM.

The WG should ascertain that the expansion of the age group down to the age 0 do not affect the survivor estimates of
the older age groups. It could be considered to remove the youngest age group in each survey as the XSA residuals are
considerable.

Faroese Saithe

Again this year the final run is not provided. There is in fact little reason to run a hand tuned VPA. Revision could be
restricted to the forecast.

There are trends in the residuals with large negative residuals in the earlier years. Considering that this a commercial
fleet that are subjected to technological changes the WG group should consider to shorten the time-series used.

The setting of the 1998 YC is sat conservatively at 80 mill. Actual knowledge of the YC and basically based on the
CAA. The survey estimates (summer) do however confirm that the YC is large.

Greenland Cod

The sub-group appreciated the effort to assess the inshore stock components. Given that the fishery presently is limited
there may be little scope for conducting assessments based on CAA (mortality assumed to be driven by natural
mortality). Information on sampling levels should be provided.

Survey data may be appropriate for evaluating the age structure of the inshore stocks. However, the present gillnet
survey are only efficient for catching younger cod. Addition of larger mesh sizes in the net series may be considered.



However, it may also be considered to increase the depth strata covered as the present survey is restricted to shallow
water.

The Sub-Group appreciates the work conducted on defining reference points for the offshore stock. The suggested
measures —rescaled B4+ biomass from a log-log regression appears somewhat in transparent.

Greenland Halibut

The working may consider to investigate possible technological creeping in the fisheries as that may be of considerable
importance when using commercial catch rates in the production model.

Catch expectations for 2003 are assumed as 33 000 tons (revised from 30Kt in WG report).
Redfish

For information on how the splitting of the commercial catches on species/stocks readers are referred to the 1998 WG
report. A short outline on the procedures will facilitate the review. Similarly, comments on possible problems and
potential biases caused by the splitting procedures will be appreciated.

Marinus

The sub-group appreciates the work carried out to use BORNICOM as a tool for assessing S. marinus. If this model is
to be accepted for assessing the stock a proper review it requires more comprehensive presentations of settings, input
and results.

It clearly appears that recruitment varies considerable and that the stock depends on a few outstanding year classes, i.e.
1985 and 1990. As abundant year classes are only discernable from ca. age 10 (Table 8.1.5) this imply that there are
only 2 known poor YC's since the latest good one. The available data do therefore not suggest immediate recruitment
crises.

Deep sea mentella on the continental slope
The review group had few comments on this stock that was assessed using similar procedures as last year.
Pelagic mentella

The stock status is obviously very difficult to evaluate due to its wide geographical distribution and the considerable
number of fleets that exploit it. The review group also notes considerable uncertainties in the historical catch statistics.

The assessment is based on an international survey combining acoustics and trawling. No survey data were available for
2002. A comprehensive international survey is to be conducted in summer 2003 and there may therefore be reasons to
revisit the assessment when this data become available.
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1 INTRODUCTION

1.1 Participants

Einar Hjorleifsson (Chair) Iceland
Jesper Boje Greenland
Hoskuldur Bjérnsson Iceland

Luis Rideao Crus Faroe Islands
Fernando Gonzalez Spain

Agnes C. Gundersen Norway
Aage S. Hoines Norway (part-time)
Kristjan Kristinsson Iceland
Jean-Jacques Maguire Faroe Islands
Sergei Melnikov Russia

Lise Helen Ofstad Faroe Islands
Marie Storr-Paulsen Greenland
Jakup Reinert Faroe Islands
borsteinn Sigurdsson Iceland
Bjorn Avarr Steinarsson Iceland

Petur Steingrund Faroe Islands
1.2 Terms of Reference

The Northwestern Working Group [NWWG] (Chair: E. Hjorleifsson, Iceland) will meet at ICES Headquarters from 29
April to 8 May 2003 to:

a)

b)

d)

e)

g)

h)

i)

)

assess the status of and provide catch options for 2004 for the stocks of redfish in Subareas V, XII and XIV;
Greenland halibut in Subareas V and XIV; cod in Subarea XIV, NAFO Subarea 1, and Division Va; saithe in
Division Va; and haddock in Division Va;

for cod, haddock and saithe in Division Vb, that are under effort control, assess the status of and provide effort
options and expected corresponding catches for 2004;

update survey and fishery information on the stocks of redfish in Subareas V, VI, XII and XIV. In particular,
update information on the development of the pelagic fishery for redfish with respect to seasonal and area
distribution to allow NEAFC to further consider the appropriateness of area and seasonal closures;

consider further possibilities for the incorporation of biological interactions into the assessments of capelin,
herring, and cod stocks in Division Va;

update information on the stock composition, distribution and migration of the redfish stocks in Subareas V and
XIV, and comment on the possible relationship between pelagic “deep sea” Sebastes mentella and the Sebastes
mentella fished in demersal fisheries on the continental shelf and slope;

provide information on the horizontal and vertical distribution of pelagic redfish stock components in the
Irminger Sea as well as seasonal and interannual changes in distribution;

provide specific information on possible deficiencies in the assessments including at least: Major inadequacies
in the data on catches, effort or discards; major inadequacies if any in research vessel surveys data and major
difficulties if any in model formulation; including inadequacies in available software. The Group should clarify
the consequences from these deficiencies for a) assessment of the status of the stocks and b) for the projection;

for stocks for which a full analytical assessment is presented, comment on this meeting’s assessments compared
to the last assessment of the same stock;

comment on the PA reference points proposed by the Study Group on Precautionary Reference Points for
Advice on Fishery Management;

structure the assessment report following the guidelines as adopted by ACFM in October 2002 with special
attention to the quality issues.

NWWG will report by 9 May 2003 for the attention of ACFM.



Request from NEAFC to ICES for scientific advice for 2004
In addition to the ToR from ICES the NWWG addressed the NEAFC requests to ICES on the following issue:
1. Regarding redfish stocks:

a) Submit new information on stock identity of the components of redfish such as "pelagic deep-sea" Sebastes
mentella, "oceanic" Sebastes mentella fished in the pelagic fisheries, and the "deep-sea" Sebastes mentella fished
in demersal fisheries on the continental shelf and slope;

b) Provide information on the horizontal and vertical distribution of pelagic redfish and fisheries in the Irminger
Sea and adjacent waters as well as seasonal and interannual changes in distribution;
c) Comment on whether the horizontal, vertical and seasonal distribution of pelagic redfish in the Irminger Sea

indicates the presence of different stock components within the area.
1.3 Report structure

The format of the report is similar to the years 1999-2001, with Tables and Figures located after all text for each stock.
In the 1999 report some information not used directly in the assessment was omitted in order to make it more digestible
for clients. This year the text on the Sebastes mentella was reduced and hopefully clarified, this is in response to
readers’ request to make it more digestible. Other systematic attempts to reduce the amount of documentation have not
been made in the last four years’ reports.

Based on the limited experimentation by the Working Group it was concluded that the adopted ACFM guidelines are an
improvement of the current practice (ToRj). During the meeting it became apparent that the change in the structure of
the report could not be completed within the time frame of the meeting and thus intersessional work will be done to
complete the task.

14 Stocks assessed by NWWG
14.1 Introduction

The stocks dealt with by NWWG can be divided into two classes: those for which data are sufficient to allow an age-
based analytical assessment, and those for which either the data is limited or for which the quality of the data is
questionable, impeding analytical assessments. All gadoid stocks are in the first class except for Faroe Bank cod, where
a short time-series and incomplete biological sampling of the landings inhibit standard ICES analytical assessment, and
the offshore cod in Greenland, where a ceased fishery prevents a VPA (At this meeting exploration of incomplete catch
data from the inshore cod in Greenland were done for the first time by applying a statistical approach). In the second
class are most of the redfish management units as well as Greenland halibut. One redfish stock, S. marinus, sits in the
middle of these two extremes, being assessed by a length-based model (Bormicon).

14.2 Age-based analytical assessements

For most of the stocks for which age-based analytical assessments were carried out, the terminal fishing mortality was
estimated by tuning aged catch data with selected fleet age-disaggregated commercial or survey indices. In the final run
only the Faroe saithe was based on a commercial tuning series since no reliable survey index is available for that stock.

14.2.1 Faroe stocks

The assessment on the Faroese stocks has been based on the Lowestoft software. In last year’s assessment the Faroe
summer survey tuning fleet was available for the first time. In last year's assessment the point estimators carried
forward into the predictions for cod and haddock were based on using only those indices and exclude all commercial
indices. The longer Faroe spring survey series, which has been extensively reworked in the past years was made
available to the WG for the first time this year. After some preliminary analysis it was concluded that it was justified to
include the spring survey in the tuning of Faroe haddock. Due to large residuals in cod indices from the spring survey,
especially in older age groups, it was decided not to use that survey in the tuning of that stock. At this Working Group
meeting various alternatives to the XSA were explored in particular to i) study some of the peculiarities of the XSA
outcome that may be related to the assumptions in the model, and ii) get a sense of the noise in the input data. Time as
well as unfamiliarity of some of the members to the methods used did not permit us to include the various analyses in
the Working Group report. However, the advantages of e.g. statistical catch-at-age compared with the XSA model were
obvious, particularly in relation to establishing a more reasonable fishing pattern in recent years.



1.4.2.2 Icelandic stocks

The Icelandic saithe was not assessed at this Working Group meeting. In recent years both the cod and haddock have
been assessed by using various software packages. The reason for the use of different software is a result of the
preference and expertise of the individual user that does the assessment. All the models are based on catch-at-age
analysis (i.e. using the stock and the catch equation) using survey information as additional information. Various
different assumptions are then explored by the different individuals running the different software — the final choice of
settings by each person is based on personal judgement (sometimes referred to as expert opinion). The point estimators
from the different models are thus not driven by the name of the model but by the assumptions behind each model!

The results from the studies indicate that the input data for the cod is not very sensitive to the model assumptions made.
However, the haddock assessment this year is more uncertain than previously experienced. This is because the 2003
spring survey indices by most year classes are relatively high in relation to information in previous surveys. By keeping
to the rigid assumption of constant natural (unaccounted) mortality and fixed catchability in the survey it was difficult
to account fully for the residuals in any of the haddock runs, irrespective of software name or model specifications.

The selection of the program to use as the basis of the "final run" for the Icelandic cod and haddock was based on
statistical integrity of the methods used as well as on the basis of convenience. The current norm within ICES is to take
the assessment through four software packages generating i) historical assessment, ii) recruitment estimates, iii) short-
term predictions, and iv) medium-term prediction. Using statistical catch-at-age one can obtain these estimates within
the same "package". As the estimates of different age groups are correlated one can also ignore problems related to
selecting estimates of some age groups from one model and other age groups from another model.

1.5 Precautionary reference points

No major evaluation of reference points has been made since 1999. The Working Group recognised that some existing
reference points may in some cases be inappropriate. Given the management regime in effect in the Faroese demersal
fisheries, the reference points for the three main species, cod, haddock, and saithe, should be re-evaluated at the same
time. Until more appropriate reference points are identified and adopted, the existing ones could continue to be used,
albeit with some flexibility in the formulation of management advice. The catch rule for Icelandic cod has been under
revision and it was considered that revision or establishment of reference points for Icelandic haddock and Icelandic
saithe should await the result from that analysis. The SG on Precautionary Reference Points for Advice on Fishery
Management (SGPRP — February 2003) suggested new By, points for some of the stocks assessed by this Working
Group. Considering that ACFM is unlikely to redefine and use new reference points as a basis for advice in the year
2004, the Working Group decided to postpone further work on the issue related to ToRi.

1.6 The road ahead

The newly available software at the ICES Secretariat to produce standard graphs for the Working Group and ACFM
reports suffers from an antiquated philosophy and needs to be automated so as to minimise user intervention. The user
should have to invoke only one program in one location, and she should be directed by the program through the
absolute minimum number of steps that cannot be fully automated once file names have been standardised. One
important thing to keep in mind in the design phase is that many of the Working Group members may only use this
package once a year.

As indicated above, the WG considered assessments using several different approaches for several of the stocks. The
WG found it considerably easier to inspect peculiarities of the data using the alternate approaches than using the
standard software. The Lowestoft software suite is based on the philosophy of trying to produce the best possible
assessment under average conditions, and to minimise the probability of widely erroneous assessments. Yet, there
remains a considerable margin for variability in the results by modifying the various settings and input data. The WG
sees three main problems with the adopted approach:

1. It is an antiquated piece of software that is awkward to use and with limitations that do not take advantage of the
latest developments in computer technology as well as in fisheries modelling;
2. The historical stock assessment software as well as the recruitment generator apply a number of stabilising

techniques (time-tapering, shrinking of F and/or P) whose final weight is often based on very ad hoc and non-
transparent decisions.

3. Moving results of estimators of one set of age groups to another program to estimate other age groups ignores
the fact that estimates of different age groups are often correlated.



The WG recognises the importance of utilising routines/programs that have been tested for errors/bugs. It also
recognises that the standard software package has been and still is, when properly used, a very valuable tool to come up
with reasonably sound estimates of stock abundance (most alternative approaches provided results similar to, or
consistent with the standard package). However, the WG considers that a more flexible approach to assessment
software, in the spirit of the C++ or R software, would be superior to the current insistence on “black box” assessment
software. In the proposed spirits, basic individual independent functions/libraries for calculating VPA, Y/R, stock
projections would be used by well-trained users.

A simple, although somewhat naive, illustration of the use of the modern methods and computer power to improve the
stock assessment process is as follows. The plot below shows a point cloud of 1000 bootstrapped estimates of scaled
terminal F and SSB from an unspecified NWWG stock based on a statistical catch-at-age model. Superimposed are the
point estimator values (open, larger circles) from different XSA runs that were considered by the WG when selecting
"the final run".
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Based on the results from the bootstrap estimates it could be argued that the different XSA runs are within the noise in
the input data and thus more or less equally likely. If only the XSA point estimators are available, the noise in the data
are hidden, and working groups may spend considerable, but meaningless time in trying to justify one run and its
settings over the others.

Another example is the continuous use of point estimator in the advice without carrying any information about
uncertainty in different stocks. On the left is a comparison of the cumulative bootstrap values of the scaled terminal
biomass estimates from two stocks that were assessed by the Working Group. Although the cumulative values should
not indicate true significance it is indicative that the noise in the data of one stock is around double that of the other.

It is neither being claimed here that the above examples are something novice nor that they will provide us with a better
point estimators. They are intended to show how information that is available in the input data can, by applying simple
statistical principles, be of help in improving the assessment and advisory process — something that is hidden and not
dealt with in the current ICES approach.

It is the opinion of the WG that the limitations of the standard software packages used by ICES supersedes the issue of
software approval. The fast development in the field, particularly in dealing with the uncertainty in the assessments
requires that heavy emphasis should be put on certifying the assessor, not just the software. Courses should be designed
such that they teach the principles, with emphasis on "how to do it" and not “what to do”. Training WG participants in
the usage of a particular piece of antiquated software is at best a waste of time for those participating in the training. At
worst, it contributes to wasting the time of assessment WG members by being an impediment to more transparent and
more modern approaches.



2 DEMERSAL STOCKS IN THE FAROE AREA (DIVISION VB AND SUBDIVISION I1A4)
2.1 General Trends in Demersal Fisheries in the Faroe Area

The fishery in Faroese waters is a multi-fleet and multi-species fishery. Figure 2.1.1 gives a summary of the 2003
assessments of the stocks of Faroe Plateau cod, Faroe haddock, and Faroe saithe, and Figure 2.1.2 shows the total yield
of these stocks.

Fishing mortality on Faroe Plateau cod, Faroe haddock, and Faroe saithe has followed different trends for the three
species since the early 1960s (Figure 2.1.1). Fishing mortality for cod and haddock declined steadily from 1961 to the
early 1970s, but thereafter evolved differently. For cod, fishing mortality increased and has oscillated around a mean of
about F = 0.50 since 1974, with a substantial decrease in the early 1990s when productivity was lower. For haddock F
remained relatively low (between 0.20 and 0.30) until the late 1990s when it appears to have increased to pre-1973
values. For saithe, F increased regularly from 1961 to the late 1980s, reaching peak values in the early 1990s, but it
appears to have decreased until 1998, with some variability since. When combined in an overall index of exploitation
(yield over SSB), the ratio is remarkably stable around 0.30 from 1961 to 1981 (Figure 2.1.2), but since then it has
shown larger fluctuations, exceeding 0.55 in 1991. This index of overall exploitation has steadily increased in recent
years from slightly less than 0.32 in 1997 to about 0.45 in 2002, during a period in which effort was meant to be
constant.

The SSB for cod shows four cycles (Figure 2.1.3) and possibly the beginning of a fifth one, the SSB for saithe two and
a half, and the SSB for haddock, three with possibly the beginning of a fourth one. The haddock SSB appears to lag that
of cod by 2 years (r =0.82). No such lags are clearly evident for saithe. When added together (Figure 2.1.4), the total
SSB increases from 1961 to 1977, then it declines almost steadily until 1992, except for a brief increasing period from
1983 to 1985. SSB has shown a relatively steady increasing trend since then. In 2002, all species are increasing.

Haddock shows the largest recruitment variability (Figure 2.1.5). There is a more than 60-fold difference between the
smallest year class (1.8 million) and the largest one (110 millions). Cod shows the next largest variability with a 13-fold
difference between the smallest year class (3.7 millions) and the largest one (48 millions). Saithe shows a 10-fold
difference between the smallest year class (8.4 millions) and the largest one (80 millions). The recruitment of cod does
not show any particular feature other than the string of small year classes during most of the 1980s. Haddock shows
sustained recruitment for the 1959 to 1976 year classes, but from 1977 to 1992, only the 1983-1985 year classes were of
average size. All the others were much smaller than average. The 1993, 1994, and 1999 year classes are strong. Saithe
recruitment increases regularly from the 1958 year class to the 1966 year class and then decreases similarly regularly
until the 1975 year class. Recruitment patterns since then have not been so clearly cyclical.

During the 1980s the Faroese authorities have attempted to regulate the fishery and the investment in fishing vessels. In
1987 a system of fishing licenses was introduced. The fishery also has been regulated by technical measures such as
legislation on the mesh size, permanent and temporarily area closures, import ban on fishing vessels, and a programme
of buying back fishing licenses. Mesh size regulations and closed areas are still enforced.

In March 1994 the Faroese Parliament passed a law on the regulation of fisheries within the EEZ. This law introduced
quotas for 5 demersal stocks, including the Faroe Plateau and the Faroe Bank cod, Faroe haddock, Faroe saithe, and
redfish. The quotas were allocated to each fleet category by percentage of the total quota and then equally divided
between all vessels in each category.

The fishing year starts 1 September and ends 31 August the following year.
2.1.1 The management system implemented in 1996

The catch quota management system introduced in the Faroese fisheries in 1994 was met with considerable criticism
and it resulted in at least some fleets misreporting substantial portions of their catches. As a result of the dissatisfaction
with the catch quota management system, the Faroese Parliament has adopted a law stipulating that the quota system
would end as of May 31, 1996. In addition, the Faroese government has developed, in close cooperation with the fishing
industry, a new system based on within-fleet category individual transferable effort quotas in days. The new system
entered into force on 1 June 1996.

The within-fleet category individual transferable effort quotas apply to 1) the longliners less than 110 GRT, the jiggers
and the single trawlers less than 400 HP, 2) the pair trawlers and 3) the longliners greater than 110 GRT. The single
trawlers larger than 400 HP do not have effort limitations, but they are not allowed to fish within the 12 n. miles limit
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and the areas closed to them as well to the pairtrawlers have increased in area and time. Their harvest of cod and
haddock is limited by maximum bycatch allocation of 4% and 1.75%. In addition, this fleet (13 trawlers) in the present
fishing year have been permitted to perform directed cod and haddock fisheries and consequently allocated individual
catch quotas of cod and haddock of 100 t each. These quotas have not been accounted for in the allocation of days to
other fleets. The single trawlers < 400 HP are given special licenses to fish inside 12 n. miles with a bycatch allocation
of 30% cod and 10% haddock. Holders of individual transferable effort quotas who fish outside an area where cod and
haddock are normally found can fish 3 days for each day allocated within the area of normal cod and haddock
distribution. One fishing day by longliners less than 110 GRT is considered equivalent to two fishing days for jiggers in
the same gear category. Therefore longliners less than 110 GRT (and single trawlers < 400 HP) could double their
allocation by converting to jigging. Figure 2.1.6 gives an overview of the different area regulations.

The effort quotas are transferable within gear categories. The allocations of number of fishing days by fleet categories
was made such that together with other regulations of the fishery they should result in average fishing mortalities on
each of the 3 stocks of 0.45 corresponding to average annual catches of 33% of the exploitable stocks in numbers. Built
into the system is also an assumption that the day system is self-regulatory, because the fishery will move between
stocks according to the relative availability of each of them and no stock will be overexploited. Pope (2000) examined
changes in stock sizes and price and could not find relationships that would support the hypothesis that the economics
of the fishery would prevent overfishing of the stocks by shifting the fishing effort to the most abundant species.

The number of days fished by gear category since 1985, and the number of days by category as stated in the law, are
presented in Tables 2.1.1 and 2.1.2.

In addition to the number of days allocated in the law, it is also stated in the law what percentage of total catches of cod,
haddock, saithe and redfish, each fleet category on average are allowed to fish. These percentages are as follows:

Fleet category Cod Haddock Saithe  Redfish
Longliners < 110GRT, jiggers, single trawl. <400HP 51 % 58 % 17.5% 1%
Longliners > 110GRT 23 % 28 %

Pairtrawlers 21 % 10.25 % 69 % 8.5%
Single trawlers > 400 HP 4% 1.75 % 13 % 90.5 %
Others 1% 2% 0.5% 0.5%

Technical measures such as area closures during the spawning periods, to protect juveniles and young fish and mesh
size regulations are also in effect (Figure 2.1.6).
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Tahle 2.1.1 Number of fishing days used by various fleet groups in Vel 198595 and 1998-02. Faor other fleets there are no effort limdtations. Catches of cod, haddack
zaithe and redfish are regulated by the by-catch percentages givenin section 2.1.1. In addition there are special fisheries regulated by licenses and gear restrictions.

(This is the real number of days fishing not affected by doubling or tripling of days by changing areas/zears)
Tear Longlinet 0-110 GRET, jiggers, trawlers < 400 HP Longliters = 110 GRT | Paittrawlers > 400 HP

1985 13449 973 3582

1926 11299 2176 11006

1987 11554 015 11860

1988 20736 3203 12060

199 28750 3269 10302

1990 28373 3521 12935

1991 20420 3575 13703

1992 23782 2892 11228

1993 19170 2044 =6

1904 25391 025 5347

1995 33760 3859 03468
Average(35-85) 23333 3023 10778

1908 23971 1519 6209

1700 21040 2438 T35

2000 2420 2414 TlE7

2001 20580 2512 6771

2002 30333 2680 G749
Average(98-01) 25545 511 6806

Tahle 2.1.2 Mumber of allocated days for each fleet group since the new management scheme was adopted and number of licenses per flest.
Fleets 19961297 | 1997/1908 | 1998/1990 | 1999/2000 | 2000/2001 | 200142002  2002/2003 No. of licenses

Group 1 Zingle trawlers = 400 HP Regulated by area and by-catch limitations 13
Group 2 Fait trawlers = 400 HF 2315 7199 e aE30 aE30 aE30 6771 31
Croup 2 Longliners = 110 GRET 3040 2660 2547 2527 2527 2527 2502 19
Group 4 Longliners and jiggers 13-110 GRT, single trawlers < 400 HP o520 0338 8861 8861 8861 8861 8772 106
Group 5 Longlinets and jizgers < 15 GRT 22000 43625 22444 22444 22444 22444 22220 606
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Figure 2.1.1: Faroe demersal stocks fishing mortality.

Figure 2.1.2: Faroe demersal stocks total landings and overall yield/SSB ratios.
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Figure 2.1.3: Faroe demersal stocks individual SSB trends.
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Figure 2.15: Faroe demersal recruitment time series.

Figure 2.1.4: Faroe demersal stocks spawning stock biomasses.
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Figure 2.1.6

Areas inside the 12 nm zone closed year round
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Fishing area regulations in Division Vb. Allocation of fishing days applies to the area inside the
outer thick line on the Faroe Plateau. Holders of effort quotas who fish outside this line can triple
their numbers of days. Longliners larger than 110 GRT are not allowed to fish inside the inner
thick line on the Faroe Plateau. If longliners change from longline to jigging, they can double their
number of days. The Faroe Bank shallower than 200 m depths (a, aa) is regulated separate from
the Faroe Plateau. It is closed to trawling and the longline fishery is regulated by individual day
quotas.
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2.2 Faroe Plateau Cod
2.2.1 Stock definition

Faroe Plateau cod is distributed on the entire plateau down to approximately the 500-m depth contour. Tagging
experiments show that immigration to other areas is very rare (about 0.1% of recaptured cod; Strubberg, 1916, 1933;
Téning, 1940, 1943; unpublished data). Cod spawn in February-March at two main spawing grounds north and west of
the islands at depths of around 90-120 m. The larvae hatch in April and are carried by the Faroe Shelf residual current
(Hansen, 1992) that flows clockwise around the Faroe plateau within the 100- to 130-m isobath (Gaard et al. 1998;
Larsen et al., 2002). The fry settle in July-August and occupy the near-shore areas, which normally are covered by
dense algae vegetation. In autumn the following year (i.e. as 1-group), the juvenile cod begin to migrate to deeper
waters (usually within the 200-m contour), thus entering the feeding areas of adult cod. They seem to be fully recruited
to the fishing grounds as 3-year-olds. Faroe plateau cod mature as 3-4 years old. The spawning migration seems to start
in December-January and ends in May. Cod move gradually to deeper waters when they are growing older. The diet in
shallow water (< 200 m) is dominated by sandeels and benthic crustaceans, whereas the diet in deeper water mainly
consists of Norway pout, blue whiting and a few species of benthic crustaceans.

2.2.2 Trends in landings

The annual landings of Faroe cod (ICES Division Vb) normally varied between 20 and 40 thousand tonnes during the
last century. English and Scottish vessels took the majority of the catches up to the 1950s. Thereafter their part of the
catches declined gradually, and when the Faroe Islands established the 200 nm EEZ in 1977, the vast majority of the
catch was taken by Faroese vessels. From 1965 there have been separate catch figures for Faroe Plateau (ICES Division
Vbl) and Faroe Bank (ICES Division Vb2).

The relatively high recruitment in 1980-1983 allowed a good fishery for cod in the period 1983 to 1986 when landings
some years reached almost 40 000 t. Landings decreased afterwards to only 6 000 tonnes in 1993, the lowest on record.
In 1995 the officially reported landings increased to slightly above 19 000 t. Information from the fishing industry
indicated misreporting in the order of 3 330 t (3 000 t gutted weight) for 1995 which were added to the officially
reported landings in Table 2.2.1.2. Misreporting is not suspected to have been a problem afterwards. Landings increased
spectacularly in 1996, to above 40 000 t, the highest value during the 1961 to 2000 time period. This increase is
believed to be due to a combination of increased stock size, increased availability, and increased effective fishing effort
as a result of the new management system introduced June 1, 1996.

In recent years, statistics for the Faroese fishery in that part of Subdivision Ila (Figure 2.2 ) which is within the Faroese
EEZ, have become available. It is expected that these are taken from the Faroe Plateau area so they are included in the
total used in the assessment in Table 2.2.1.2 under the row labelled "Used in the assessment". No information on the
Faroese landings from Ila were available for 1993-1996, however. The French landings of Faroe Plateau cod in 1989
and 1990 as reported to the Faroese authorities are also included. Scottish catches 1991-1999 reported from the Faroe
Bank (Vb2) were in the 2001 assessment moved to the Faroe Plateau (Vb1), by advice from the Faroese Coastal Guard.

Since the introduction of the EEZ, the Faroe Plateau cod has almost entirely been exploited by the Faroese fishing
fleets. In recent years, the longliners and the pair trawlers have usually taken most of the catches. Since autumn 1999
single trawlers > 400 HP have increased their share of the total catches considerably as a result of a special quota (in
tonnes, not fishing days) allocated to them in shallow water (< 200 m) on a half-year basis (September 1 and March 1).

The nominal landings of cod (1986-2002) from the Faroe Plateau by nations as officially reported to ICES, are given in
Table 2.2.1.1. Table 2.2.1.2 shows the figures used in the assessment. In 2002, the catches exceeded 40 thousand
tonnes, which is the normal maximum. Table 2.2.1.3 shows the landings for the most important fleet categories.

223 Catch-at-age

The sampling strategy is to have length, length-age, and length-weight samples from all major gears during three
periods: January-April, May-August and September-December. In the period 1985-1995, the year was split into four
periods: January-March, April-June, July-September, and October-December. When sampling was insufficient, length-
age and length-weight samples were borrowed from similar fleets in the same time period. Length measurements were,
if possible, not borrowed.

Landings-at-age were updated to account for a change in the nominal landings for 2001. Landings-at-age for 2002 are
provided for the Faroese fishery in Table 2.2.2.1. Faroese landings from most of the fleet categories were sampled (see
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text table below). Landings-at-age for the fleets covered by the sampling scheme were calculated from the age
composition in each fleet category and raised by their respective landings. The age composition of the combined
Faroese landings was used to raise the foreign landings prior to 1998 when the age composition of the corresponding
Faroese fleets were used. Landings-at-age from 1961 to 2002 are shown in Table 2.2.2.2. Catch curves are shown in
Fig. 2.2.2.1. They show atypical patterns in 1996 and to some extent in 2001, when there appears to be an increase over
the previous year for ages where a decrease would normally have been expected. This could be due to catchability for
longliners depending on fish growth, causing atypical catch curves for longliners.

Samples from commercial fleets in 2002.

Fleet Size Samples Length Otoliths Weights
Open boats 33 6,485 660 420
Longliners <100 GRT 75 15,118 1,440 600
Longliners >100 GRT 67 12,764 1,740 960
Jiggers 5 907 180 180
Sing. trawlers <400 HP 13 2,619 296 236
Sing. trawlers 400-1000 HP 27 5,371 598 179
Sing. trawlers >1000 HP 22 3,943 420 240
Pair trawlers <1000 HP 10 1,830 300 240
Pair trawlers >1000 HP 62 12,711 1,200 1,200
Total 281 55,263 6,174 3,835

224 Mean weight-at-age

Mean weight-at-age data for 1961-2002 are provided for the Faroese fishery in Table 2.2.3.1. These were calculated
using the length/weight relationship based on individual length/weight measurements of samples from the landings.
The sum-of-products-check for 2002 showed a discrepancy of less than 1 %.

Figure 2.2.3.1 shows the mean weight-at-age for 1961 to 2002. The weights increased from 1998 to high levels in 2000,
but have decreased since.

2.2.5 Maturity-at-age

The proportion of mature cod by age during the Faroese groundfish surveys carried out during the spawning period
(March) are given in Table 2.2.4.1 (1961 - 2002) and shown in Figure 2.2.4.1 (1983 - 2003). The average maturity-at-
age for 1983 to 1996 were used in years prior to 1983. The values for 1994-1997 are revised (Working Document 14) in
connection with the correction of the spring groundfish survey, but values prior to 1994 are not changed. The working
document deals with the correction of maturities for 1994-1997. On about half of the stations, many fish were
incorrectly classified as “maturing”, which is highly unlikely for a spring spawner. They were reclassified as
“immature” or “spent” according to criteria derived from the years 1999-2002, which data were assumed to be correct.
The maturities were calculated in the same way as previously: pooling all fish with information on age and maturity and
obtaining the proportion mature directly. Full maturity is generally reached at age 5 or 6, but considerable changes have
been observed in the proportion mature for younger ages between years.

2.2.6 Groundfish surveys

The spring groundfish surveys in Faroese waters with the research vessel Magnus Heinason were initiated in 1983. Up
to 1991 three cruises per year were conducted between February and the end of March, with 50 stations per cruise
selected each year based on random stratified sampling (by depth) and on general knowledge of the distribution of fish
in the area. In 1992 the period was shortened by dropping the first cruise and one third of the 1991-stations were used as
fixed stations. Since 1993 all stations are fixed stations. The standard abundance estimate is the stratified mean catch
per hour in numbers-at-age calculated using smoothed age/length keys. The same strata were used as in the summer
survey and calculated in the same way (see below). All cod less than 25 cm were set to 1 year old. The calculation of
the age-disaggregated CPUEs from the spring survey should be regarded as preliminary, because the time was limited.

The overall mean catch of cod per unit effort (scaled down to kg/15 min. trawling) 1983-2003 is given in Figure 2.2.5.1
and catch curves in Figure 2.2.5.2. The CPUE increased substantially in 1995 and remained high up to 1998. The CPUE
decreased from 2002 to 2003. Normally the stratified mean catch per trawl hour increases for the first 4-5 years of life
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of a year class, and decreases afterwards. From 1994 to 1995, however, there was an increase for all year classes,
possibly because of increased availability. A more normal pattern was observed from 1996-2003.

In 1996, a new summer (august-september) groundfish survey was initiated, having 200 fixed stations distributed within
the 500-m contour of the Faroe Plateau. Half of the stations were the same as in the spring survey. The overall mean
catch of cod per unit effort (kg/trawl hour) 1996-2002 is shown in Figure 2.2.5.1, and catch curves in Figure 2.2.5.3.
The catch curves show that the fish are fully recruited to the survey gear at an age of 3 or 4.

The abundance index was calculated as the stratified mean number of cod-at-age. The age-length key was based on
otolith samples pooled for all stations since there seemed to be a homogenious size-at-age by strata and depth. Due to
incomplete otolith samples for the youngest age groups, all cod less than 15 cm were considered being 0 years and
between 15-34 cm 1 year. Since the age-length key was the same for all strata, a mean length distribution was
calculated by stratum and the overall length distribution was calculated as the mean length distribution for all strata
weighted by stratum area. Having this length distribution and the age-length key, the number of fish at age per station
was calculated, and scaled up to 200 stations.

The age-disaggregated CPUEs for the summer series are slightly modified compared to last year. Last year a few hauls
were ignored in the calculations due to technical problems.

2.2.7 Stock assessment
2.2.7.1 Tuning and estimates of fishing mortality

The two tuning series used in NWWG 1998, the single trawlers 400-1000 HP and longliners > 100 GRT both with
fishing effort measured in days were replaced in NWWG 1999 by two tuning series based on logbook data for five
longliners > 100 GRT and eight pair trawlers > 1000 HP. In these series, effort was measured in 1000 hooks for the
longliners and trawl hours for the pair trawlers. Both tuning series are shown in Figure 2.2.6.1.1 (kg/1000 hooks and
kg/hour). The two series show very similar trends for most of the years. Effort standardized catch curves are shown in
Figure 2.2.6.1.2 (Cuba trawlers) and Figure 2.2.6.1.3 (longliners). The NWWG 2002 decided to use only the summer
groundfish survey as tuning series in the 2002 assessment (see last year’s report, ICES, 2002), and this procedure was
repeated in this years assessment.

Information about the longliners and Cuba trawlers is found in last year’s report (ICES, 2002). The criteria for selecting
settings or hauls for CPUE-calculations is changed this year: Instead of using the whole year (January-December), the
period February-May was excluded in order to avoid the spawning migration and spawning of cod. During the
spawning migration and spawning, mature cod are less accessible (longliners) or not accessible at all (Cuba trawlers). In
addition CPUEs may not be an appropriate estimate of stock biomass when the fish are moving and/or are densely
aggregated.

Before choosing the final XSA run, four XSA runs were considered: 1) same settings as last year, i.e. the summer
survey alone, 2) Cuba trawlers only, 3) longliners only, 4) spring survey only. The diagnostics for the commercial
tuning series and the spring survey were poorer than the summer survey. The logQ residual of the summer survey is
shown in Fig. 2.2.6.1.4. The longliner tuning series seemed to have an important deficiency, since the catchability was
dependent on the growth rate of cod (Figure 2.2.6.1.5 in last year’s report (ICES, 2002)). This suggests that cod
preference for longline bait depends on natural food availability. Age 2 was removed from the Cuba series, because
they were only expected to catch 2-year-old cod when the specific year class was large, i.e. they were overestimating
large year classes and underestimating poor year classes. The CPUE index of mature or partially mature fish (age 3+)
from the spring survey was considered to be poorly defined, because a few very large catches on the spawning grounds
had a large influence on the index. Thus, the spring survey was not used in this year’s assessment. The results from
three XSA runs (summer survey, longliners and Cuba trawlers) are presented in Figure 2.2.6.1.6. The overall picture
was the same for all three XSA runs.

For the longliners, only 30 iterations were used. If more iterations were performed, a divergence in fishing mortality
was observed in the past (which was unexpected) (see comments on the assessment).

The results from the retrospective analysis of the XSA (Figure 2.2.6.1.5) show that there is a tendency to overestimate
fishing mortality and underestimate recruitment, stock biomass and spawning stock biomass.

The estimated fishing mortalities are shown in Tables 2.2.6.1.3 and 2.2.6.1.5 and Figure 2.2.6.1.7. The average F for
age groups 3 to 7 in 2002 is estimated at 0.85, considerably higher than F,,,, = 0.48, but this is due to anomalously large
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fishing mortalities on ages 7 (1.8) and 8 (1.6). It therefore gives an erroneous impression of the fishing pressure, but is
nevertheless presented for consistency with previous assessments. The ratio yield and exploitable biomass, defined as
ages 3 and older biomass (Y/B3+), is considered a more reliable indication of the fishing pressure on the stock (Fig.
2.2.6.1.8). The ratio was high during the 1980s and dropped considerably during the poor state of the cod stock in the
beginning of the 1990s. It has remained high and stable (between 0.34 and 0.37) after the effort management system
was introduced in 1996.

2.2.7.2 Stock estimates and recruitment

The stock size in numbers is given in Tables 2.2.6.1.4. A summary of the VPA, with recruitment, biomass and fishing
mortality estimates is given in Table 2.2.6.1.5 and in Figure 2.2.6.1.7. The stock-recruitment relationship is presented in
Figure 2.2.6.2.1.

The assessment shows the poor recruitment for the 1984 to 1991 year classes, and the strong 1992 and 1993 year
classes. Due to the continuous poor recruitment from 1984 to 1991 and the high fishing mortalities, the spawning stock
biomass declined steadily from 1983 to 1992 when it was the lowest on record at 22 000 t. It increased sharply to above
80 000 t in 1996 and 1997 before, declining to a level of about 48 000 t in 1999. The 1998 year class is above average
strength and the 1999 year class is in the current assessment estimated to be as strong as the highest observed (1982
year class: 47 millions). The 2000 year class is estimated to be above average strength.

2.2.8 Predictions of catch and biomass
2.2.8.1 Short-term prediction

In order to estimate the strength of the year classes 2000-2002, the RCT3 program was used. Table 2.2.6.1.6 shows the
input values. The indices used were: 0-group survey, 1-group from summer survey (SSly), 2-group from spring survey
(SP2y), 2-group from summer survey (SS2y) and a new index of primary production (P.Prod). Steingrund and Gaard (in
submission) have found a positive relationship between an index of primary production and the recruitment of 2-year-
old cod the following year. The long time span (1964-2002) was used in order to reduce the influence of the poor
recruitment in the period 1987-1991 on the VPA mean. The problem with a few large catches dominating the CPUE
index from the spring survey is not supposed to be any problem for immature fish (age 2).

The input data for the short-term prediction are given in Table 2.2.7.1.1. The estimate of year classes 2001-2003 was
taken from the RCT3 run. The 2003 year class was estimated as the geometric mean for the period 1961-2002.
Estimates of stock size (ages 3+) were taken directly from the VPA stock numbers. The exploitation pattern was
estimated as the average fishing mortality for 2000-2002 (not rescaled to 2002 values), omitting high fishing mortalities
on ages 7-8 in 2002. The weights-at-age in the catches in 2003 were estimated from the weights in the spring survey.
Regression analyses were made between weights in the catches and in the spring survey, and the weights in the catches
in 2003 were predicted from those relationships. The weights in the catches in 2004 were set to the values in 2002, since
an increase was expected. It was not clear whether the weights in 2005 would increase or decrease, so the values for
2002 were used for 2005. The proportion mature in 2003 was set to the 2003 values from the spring groundfish survey,
and for 2004-2005 to the average values for 2001-2003.

Table 2.2.7.1.2 shows that the landings in 2003 are expected to be 32 000 tonnes if the fishing mortality is on the
average level of 2000-2002 (excluding high F-values for ages 7-8 in 2002). The spawning stock biomass is expected to
be 66 000 tonnes in 2003, 82 000 tonnes in 2004 and eventually 70 000 tonnes in 2005. The VPA suggest that the 1999
year class is as high as the highest observed (1982 year class at 47 millions).

2.2.8.2 Biological reference points

In 1998, ACFM set By, equal to the lowest observed SSB, about 21 000 t and proposed that B,, be set at 40 000 t based
on B,,=Blimel 6% Jassuming a [ of about 0.40 to account for the relatively large uncertainties in the assessment. ACFM
further proposed that Fy, be set at 0.35, more than twice Fy, , about equal to Fy,x and Fyq and at the low end of the
range of previously estimated Fysy, from 0.33 (Stefansson and Bell, WD prepared for the SGPAFM) to 0.56 NWWG,
1997). In previous years, MBAL was considered to be 52 000 t. Over the period covered by the assessment, fishing
mortality has been equal to or less than this proposed F,, in only 6 of 40 years of available data. This suggests that F,,, =
0.35 may be overly conservative. The updated assessment indicates an Fy.q = 0.48, Fo; = 0.27 and Fy,,x = 0.48. F,
could therefore be set in the order of F,.q = 0.48. Following the logic used to set By, Fji,, was set at F“m:Fpael'645 _that
is, Fj;;;=0.68. The Working Group suggests that the F;,, be adjusted, using [J of about 0.40, according to the review of
F,., that is Fyi,, = 0.90. The highest fishing mortality in the history of the fishery is in the terminal year (0.85), but this is
due to anomalously high values at age 7 and 8 in 2002. The next largest fishing mortality is 0.76. The Working Group
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agrees with the SG on Precautionary Reference Points for Advice on Fishery Management (SGPRP — February 2003)
that there is no basis to change the existing By, for Faroe cod.

The stock trajectory with respect to existing reference points is illustrated in Figure 2.2.7.2.1.

2.2.8.3 Medium-term prediction

Medium-term 20 years prediction were done in the 2001 assessment (ICES 2001). It was not repeated this year.
2.2.84 Long-term prediction

The input data for the yield-per-recruit calculations (long-term predictions) are given in Table 2.2.7.4.1. The
exploitation pattern (not rescaled to 2002 values) and weight-at-age were set to the average values for 1961-2002. The
proportion mature was set to the average for 1983-2003.

The output from the yield-per-recruit calculations is shown in Table 2.2.7.4.2. and in Figure 2.2.7.4.1. F,; was
calculated as 0.27 and F,,,, as 0.48. The present average fishing mortality (F3-7) in 2002 of 0.85 is substantially above
Fuox and Fyeq = 0.48 (Figure 2.2.7.2.1). (The program that calculates the long-term prediction has, incorrectly,
interchanged the values of Fi,,, and Fpig,).

229 Management considerations

The management system with individual transferable days introduced in 1996 had as an objective to decrease fishing
mortality. The current assessment shows that instead, fishing mortality increased from 0.32 in 1995 to 0.69 in 1996. The
WG report for 2000 describes the scope for changes in catchability and how they could account for such increases in
fishing mortality, and it also reports on an external review of the scientific basis for the initial allocation of fishing days
and of the method to calculate probability profiles for expected fishing mortalities, given the possible utilisation of the
allocated fishing days (Pope 2000).

Given the recent history, however, fishing mortality in future years is expected to be above the proposed F,, of F = 0.35
unless the number of days are reduced substantially.

For reference purposes the number of days allocated to each fleet category are given in the table below:

Gear Allocation Optional change

LL<110 8861 There are 8861 days to be shared/chosen to be fished either by longlining
(<100), jigging or trawling (<400hp)

ST<400 0 There are 8861 days to be shared/chosen to be fished either by longlining
(<100), jigging or trawling (<400hp)

ST400-1000 O No effort limitation, assumed to catch less than 4 % cod.

ST>1000 0 No effort limitation, assumed to catch less than 4 % cod.

PT>400 6839

LL>110 2527

OPEN 22444

JIGGERS There are 8861 days to be shared/chosen to be fished either by longlining

(<100), jigging or trawling (<400hp)

In addition to the effort control, the fleets are supposed to be constrained to a pre-agreed species composition in the
catch as indicated in the table below:

Groups of fleets Fleet Cod Haddock Saithe Redfish
% % % %

Group 1 Single trawlers 4.0 1.75 13.0 90.5

Group 2 Pair trawlers 21.0 10.25 69.0 8.5

Group 3 Longliners > 100 GRT 23.0 28.0

Group 4 Longliners and jiggers > 15 GRT 31.0 34.5 11.5 0.5

Group 5 Longliners and jiggers < 15 GRT 20.0 23.5 6.0
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Group 6 Others 1.0 2.0 0.5 0.5
100 100 100 100

These restrictions do not take into account that several of these fleets are in fact involved in a multispecies fishery and
that the actual species composition in the water is unlikely to be exactly the same as in catches under the regulation. The
percentages are guidelines only and it is not expected they will result in discarding and misreporting. They are therefore
unlikely to jeopardise one of the eventual potential benefits of an effort management system, an improvement in the
quality of the information collected from the fisheries.

Management systems based on effort controls are expected to lead to overcapitalisation in the fishing fleets because
vessel owners will want to maximise the catch they can harvest with the fishing effort allocation they have received. In
the medium to long term, this process will lead to increased fishing efficiency of the fleets and it will be necessary to
decrease the total number of fishing days available to be allocated in order not to exert excessive fishing mortality. In
extreme cases, effort controls can lead to the fishery being open only for a few days per year as was the case for the
Pacific halibut fishery a few years ago, and remains the case for some Pacific herring fisheries off the Coast of British
Columbia.

In order to constrain fishing mortality within reasonable limits, it will therefore be necessary to adjust the number of
days periodically. For this purpose, there is a need for a mechanism to monitor changes in efficiency, and detailed
information on the activities of the fleets, on the physical characteristics of the boats and their equipment should
therefore be collected. In the case of Faroe Plateau cod, the results of medium-term simulations presented in ICES 2001
suggest that fishing mortality should be decreased by 25%. This is much more than the 1% reduction in fishing days for
the fishing year 2002-2003.

If the intent of fishery management is to control fishing mortality within some limits, it is important that control be
exerted on all fleet components generating fishing mortality. In the Faroes, the main tool to control fishing mortality on
cod, haddock and saithe is the effort management system and area closures. Single trawlers larger than 400 HP are
limited by fishing area and any possible reduction of fishing days would not affect them. As long as they catch less than
4% cod (as is assumed), the mortality they generate may not be problematic. However, since 1999 they have been
allocated cod and haddock quotas, and in theory the additional fishing pressure they generate should be compensated by
a reduction in the total number of days allocated to other fleets. Although discarding is not believed to be a serious
problem in the Faroes, management by catch quotas provides for incentives for such behavior.

From an ecological point of view, it should be an advantage to reduce the fishing mortality. The abundance of large cod
would increase and the predation on blue whiting should be higher. Since the majority of the blue whiting stock is
growing up outside the Faroe Plateau, and mainly is present in the Faroese area in connection with the spawning
migration, an increased predation on blue whiting should represent an influx of energy to the Faroe Plateau ecosystem
and eventually a higher catch of cod.

2.2.10 Comment on the assessment

New or changed things compared to last year’s report: The assessment was done in exactly the same way as last year.
The estimation of recent year classes by the RCT3 program now was based on two indices more: The 2 year olds from
the spring survey and an index of primary production.

In the preliminary XSA runs, there seemed to be a problem with the XSA run when using the longliners as the only
tuning series. When having more than 30 iterations, unexpected deviations in fishing mortalities for some years back in
time were obtained (Fig. 2.2.9.1). When stopping at 30 iterations, more likely values were obtained (Fig. 2.2.6.1.6).
These problems were not observed when using ADAPT, because the assumptions about the fishing mortalities on the
oldest ages is different.

In last year’s report, the main problem in the short-term prediction was the uncertainty about the large 1999 year class
as well as the year classes 2000-2001, because few indices of year-class strength were available. This years assessment
shows that the 1999 year class is as strong as expected, and more indices are available to assess the strength of recent
year classes (2000-2002 year classes). In this sense, the short-term prediction this year should be more accurate
compared to last year. On the other hand it was difficult to decide on the selection pattern because it varied so much
between years. It was decided to use the default year range (last 3 years) and excluding high fishing mortalities on ages
7 and 8 in 2002. Since no trend in the fishing mortalities was detected, no rescaling to the final year was done. The
short-term prediction predicted the catch in 2003 to be about 32 000 tonnes. This is less than expected, since the
landings the first three months in 2003 are similar to the same period in 2002 (and the catch in 2002 was 40 000
tonnes). A statistical catch-at-age model (see Icelandic cod) predicted a catch in the range of 37-40 000 tonnes.
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The most important change compared to last year’s assessment is the perception of fishing mortality and stock size. The
F3-7 in 2001 has changed from 0.71 to 0.45 which shows that the advice should not only be based on F3-7. The stock
biomass and spawning stock biomass are estimated to be around 10 000 t higher in recent years (1999-2001). The
changes in the spawning stock biomass in 1994-1995 (reduction of about 10 000 t) comes from the revised maturities.
The perception of recruitment is very similar to the 2002 assessment.
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Table 2.2.1.1

Faroe Plateau ( Subdivision Vb1l) COD. Nominal catches (tonnes) by countries, 1986-2002, as
officially reported to ICES.

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
Denmark 8 30 10 - - - - - - - - - -
Faroe Islands 34,492 21,303 22,272 20,535 12,232 8,203 5,938 5,744 8,724 19,079 39,406 33,556 23,308
France 4 17 17 - - - 3 1 - 2 12 - -
Germany 8 12 5 7 24 16 12 + 22 2 + + -
Norway 83 21 163 285 124 89 39 57 36 38 507 410 405
Greenland - - - - - - - - - - - - -
UK (Engl. and Wales) - 8 - - - 1 74 186 56 43 126 6172 272
UK (Scotland) - - - - - - - - - - - -
United Kingdom - - - - - - - - - - - - -
Total 34,595 21,391 22,467 20,827 12,380 8,309 6,066 5,988 8,818 19,164 40,040 34,027 23,740
1999 2000 2001 2002
Denmark -
Faroe Islands 19,156
France " - 1 77 20
Germany 39 2 9 62
Norway 450 374" 544 ° 732
Greenland
UK (Engl. and Wales) 5172 18 50
UK (Scotland) -
United Kingdom !
Total 19,696 395 610 758

" Preliminary
" Included in Vb2.
2) Reported as Vb.
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Table 2.2.1.2

Nominal catch (tonnes) of COD in Subdivision Vbl (Faroe Plateau) 1986-2002, as used in the
assessment.

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
Officially reported 34,595 21,391 22,467 20,827 12,380 8,309 6,066 5,988 8,818 19,164 40,040 34,027 23,740
Faroese catches in II1A within
Faroe area jurisdiction 715 1,229 1,090 351 154
Expected misreporting/discard 3330
French catches as reported
to Faroese authorities 12 17
Catches reported as Vb2:
UK (E/W/NI) - - + 1 1 - - - -
UK (Scotland) 205 920 176 118 227 551 382 277 265
Used in the assessment 34,595 21,391 23,182 22,068 13,487 8,750 6,396 6,107 9,046 23,045 40,422 34,304 24,005

1999 2000 2001 2002
Officially reported 19,696 395 610 758
Faroese catches in Vb1 21,793 28,511 39,102
Greenland 26
Catches reported as Vb2:
UK (E/WI/NI) - - -
UK (Scotland) 210 245 288
United Kingdom 273
Used in the assessment 19,906 22,433 29,409 40,159

) Preliminary
Table 2.2.1.3 Faroe Plateau (Subdivision Vb1l) COD. The landings of Faroese fleets (in percents) of total catch.
Year Open Longliners  Singletrawl  Gill Jiggers Singletrawl ~ Singletrawl  Pairtrawl Pairtrawl Longliners  Industrial Others Total
boats <100 GRT <400 HP net 400-1000 HP >1000 HP <1000 HP__ >1000 HP _ >100 GRT __trawlers Round.weig
1986 9.5 15.1 5.1 1.3 29 6.2 8.5 29.6 14.9 5.1 0.4 1.3 34,492
1987 9.9 14.8 6.2 0.5 29 6.7 8.0 26.0 145 9.9 0.5 0.1 21,303
1988 26 13.8 4.9 26 7.5 7.4 6.8 25.3 15.6 12.7 0.6 0.2 22,272
1989 4.4 29.0 57 3.2 9.3 5.7 55 10.5 8.3 17.7 0.7 0.0 20,535
1990 3.9 35.5 4.8 1.4 8.2 3.7 4.3 71 10.5 19.6 0.6 0.2 12,232
1991 43 31.6 71 2.0 8.0 3.4 4.7 8.3 12.9 17.2 0.6 0.1 8,203
1992 26 26.0 6.9 0.0 7.0 22 3.6 12.0 20.8 13.4 5.0 0.4 5,938
1993 22 16.0 15.4 0.0 9.0 4.1 3.6 14.2 21.7 12.6 0.8 0.4 5,744
1994 3.1 13.4 9.6 0.5 19.2 27 53 8.3 23.7 13.7 0.5 0.1 8,724
1995 42 17.9 6.5 0.3 24.9 4.1 4.7 6.4 12.3 18.5 0.1 0.0 19,079
1996 4.0 19.0 4.0 0.0 20.0 3.0 2.0 8.0 19.0 21.0 0.0 0.0 39,406
1997 3.1 28.4 4.4 0.5 9.8 5.1 29 4.8 11.3 29.7 0.0 0.1 33,556
1998 24 31.2 6.0 1.3 6.5 6.3 55 3.1 8.6 29.1 0.1 0.0 23,308
1999 2.7 24.0 5.4 23 5.4 5.2 11.8 6.4 14.5 21.9 0.4 0.1 19,156
2000 23 19.3 9.1 0.9 10.5 9.6 12.7 5.7 13.9 15.7 0.1 0.1 21,793
2001 3.7 28.3 7.4 0.2 15.6 6.4 6.4 5.2 9.2 17.8 0.0 0.0 28,099
2002 3.8 329 5.8 0.3 9.9 6.7 6.6 2.5 7.2 24.4 0.0 0.0 39,102
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Table 2.2.2.1 Faroe Plateau COD. Catch in numbers-at-age per fleet in 2002. Numbers are in thousands and the
catch is in tonnes, round weight.

Age\Fleet Open boat: Open boat: Longliners Jiggers Single trwl Single trwl Single trwl Pair trwl  Pair trwl  Longliners Gillnetters Others Catch-at-age

longline  jiggers <100 GRT 0-399HP  400-1000H> 1000 HP 700-999 HI> 1000 HP > 100 GRT

2 74 67 1114 207 26 52 17 7 29 444 0 134 2171

3 159 127 2743 725 353 452 340 140 402 1700 1 463 7605

4 61 64 1038 351 232 281 210 98 302 665 3 216 3521

5 43 31 546 177 133 140 95 32 80 359 2 107 1745

6 6 12 160 47 28 30 20 6 16 134 2 30 491

7 10 1" 223 39 20 24 30 5 12 148 2 32 556

8 7 5 204 32 20 18 6 2 8 100 3 26 431

9 2 3 89 25 12 15 8 3 12 113 2 19 303

10+ 0 0 5 0 0 1 0 0 0 0 0 1 7
Sum 362 320 6122 1603 824 1013 726 293 861 3663 15 1028 16830
G.weight 637 638 11175 3357 1970 2262 2246 838 2454 8297 92 2213 36179

Others include industrial bottom trawlers, longlining for haﬁbut, small gmnetters, pair trawlers 400-699 HP, foreign fleets, and scaling to correct catch.
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Faroe Plateau COD. Catch in numbers-at-age 1961-2002.

COD FAROE PLATEAU

Catch numbers-at-age

1962,

4424,
2500,
1255,
855,
481,
93,
94,
22,
9724,
20967,
94,

numbers-at-age

1964,

2033,
3021,
2300,

630,
350,
158,
79,
41,
8612,
21078,
98,

1965,

852,
3230,
2564,
1416,
363,
155,
48,
63,
8691,
24212,

113,

Catch numbers-at-age

1974,

2161,
1266,
1811,
934,
563,
452,
149,
141,
7477,
24581,
104,

1975,

2584,
5689,
2157,
2211,
813,
295,
190,
118,
14057,
36775,
100,

Catch numbers-at-age

1984,

4396,
5234,
3487,
1461,

912,
314,
82,
34,
15920,
36979,
99,

1985,

998,
9484,
3795,
1669,

770,

872,

309,

65,
17962,
39484,

97,

Catch numbers-at-age

Table 2.2.2.2
Run title
At 2/05/2003 17:09
Table 1
YEAR, 1961,
AGE
2, 3093,
3, 2686,
4, 1331,
5, 1066,
6, 232,
7, 372,
8, 78,
9, 29,
0 TOTALNUM, 8887,
TONSLAND, 21598,
SOPCOF %, 91,
Table Catch
YEAR, 1963,
AGE
2, 4110,
3, 3958,
4, 1280,
5, 662,
6, 284,
7, 204,
8, 48,
9, 30,
0 TOTALNUM, 10576,
TONSLAND, 22215,
SOPCOF %, 96,
Table 1
YEAR, 1973,
AGE
2, 723,
3, 3124,
4, 1590,
5, 707,
6, 384,
7, 312,
8, 227,
9, 120,
0 TOTALNUM, 7187,
TONSLAND, 22228,
SOPCOF %, 105,
Table 1
YEAR, 1983,
AGE
2, 2149,
3, 5771,
4, 2760,
5, 2746,
6, 1204,
7, 510,
8, 157,
9, 104,
0 TOTALNUM, 15401,
TONSLAND, 38133,
SOPCOF %, 99,
Table 1
YEAR, 1993,
AGE
2, 120,
3, 802,
4, 603,
5, 222,
6, 329,
7, 96,
8, 33,
9, 22,
0 TOTALNUM, 22217,
TONSLAND, 6107,
SOPCOF %, 107,
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1994,

573,
788,
1062,
532,
125,
176,
39,
23,
3318,
9046,
103,

1995,

2615,
2716,
2008,
1012,
465,
118,
175,
44,
9153,
23045,
103,

1966,

1337,
970,
2080,
1339,
606,
197,
104,
33,
6666,
20418,
109,

1976,

1497,
4158,
3799,
1380,
1427,
617,
273,
120,
13271,
39799,
103,

1986,

210,
3586,
8462,
2373,

907,
236,
147,
47,
15968,
34595,
97,

1996,

351,
5164,
4608,
1542,
1526,

596,

147,

347,

14281,
40422,
100,

(ICES SUBDIVISION Vbl)

1967,

1609,
2690,
860,
1706,
847,
309,
64,
27,
8112,
23562,
102,

1977,

425,
3282,
6844,
3718,

788,
1160,

239,

134,

16590,
34927,
70,

1987,

257,
1362,
2611,
3083,

812,
224,
68,
69,
8486,
21391,
98,

1997,

200,
1278,
6710,
3731,

657,
639,
170,
51,
13436,
34304,
104,

COD_IND su

Numbers*10**-3

Numbers*10**-3

1968, 1969,
1529, 878,
3322, 3106,
2663, 3300,

945, 1538,
1226, 477,
452, 713,
105, 203,
11, 92,
10253, 10307,
29930, 32371,
106, 109,

1970,

402,
1163,
2172,
1685,

752,
244,
300,
44,
6762,
24183,
99,

Numbers*10**-3

1978, 1979,
555, 575,
1219, 1732,
2643, 1673,
3216, 1601,
1041, 1906,
268, 493,
201, 134,
66, 87,
9209, 8201,
26585, 23112,
102, 101,

1980,

1129,
2263,
1461,

895,
807,
832,
339,
42,
7768,
20513,
107,

Numbers*10**-3

1988, 1989,
509, 22317,
2122, 2151,
1945, 2187,
1484, 1121,
2178, 1026,
492, 997,
168, 220,
33, 61,
8931, 10000,
23182, 22068,
102, 98,

1990,

243,
2849,
1481,

852,
404,
294,
291,
50,
6464,
13487,
101,

Numbers*10**-3

1998, 1999,
455, 1288,
745, 1080,
1558, 869,
5140, 1204,
1529, 2420,
159, 4717,
118, 65,

28, 19,
9732, 7422,

24005, 19906,
104, 102,

2000,

2230,
2812,
834,
455,
719,
863,
111,
8,
8032,
22433,
104,

1971,

328,
757,
821,

1287,
1451,
510,
114,
179,
5447,

23010,

123,

1981,

646,
4137,
1981,

947,
582,
487,
527,
123,
9430,
22963,
107,

1991,

192,
451,
2152,
622,
303,
142,
93,

4008,
8750,
109,

2001,

4082,
3923,
2192,

383,
382,
750,
455,
38,
12205,
29409,
101,

1972,

875,
1176,
810,
596,
1021,
596,
154,
25,
5253,
18727,
125,

1982,

1139,
1965,
3073,
1286,
471,
314,
169,
254,
8671,
21489,
104,

1992,

205,
455,
466,
911,
293,
132,

53,

2545,
6396,
108,

2002,

2171,
7605,
3521,
1745,
491,
556,
431,
303,
16823,
40159,
100,



Table 2.2.3.1. Faroe Plateau COD. Catch weight-at-age 1961-2002.

0

0

0

0

0

Run title

COD FAROE PLATEAU

At 2/05/2003 17:09

Table
YEAR,

AGE

~

’

@ J o U WwWN

r’
9,
SOPCOFAC,

Table
YEAR,

AGE

~

’

W Joy b WwN

’
9,
SOPCOFAC,

Table
YEAR,

AGE

~

~

’

W Jo U WwN

,
9/
SOPCOFAC,

Table
YEAR,

AGE

~ s

~

@ J o U WwN

’

9,
SOPCOFAC,

Table
YEAR,

AGE

~

’

W Jo U WwN
~

’
9,
SOPCOFAC,

2

2

2

2

2

(ICES SUBDIVISION Vbl)

Catch weights-at-age (kg)

Catch weights-at-age (kg)

1961, 1962,
1.0800, 1.0000,
2.2200, 2.2700,
3.4500, 3.3500,
4.6900, 4.5800,
5.5200, 4.9300,
7.0900, 9.0800,
9.9100, 6.5900,
8.0300, 6.6600,

.9068,  .9444,
1963, 1964,
1.0400,  .9700,
1.9400, 1.8300,
3.5100, 3.1500,
4.6000, 4.3300,
5.5000, 6.0800,
6.7800, 7.0000,
8.7100, 6.2500,
11.7200, 6.1900,
.9573,  .9824,

= oo JJ0 W

1965,

.9200,
.4500,
.5700,
.7800,
.6900,
.3100,
.9300,
.0900,
.1262,

=
H O Jo b wN

Catch weights-at-age (kg)

1973, 1974, 1975,
1.1100, 1.0800, .7900,
2.0000, 2.2200, 1.7900, 1
3.4100, 3.4400, 2.9800, 2
3.8900, 4.8000, 4.2600, 3
5.1000, 5.1800, 5.4600, 5
5.1000, 5.8800, 6.2500, 6
6.1200, 6.1400, 7.5100, 6
8.6600, 8.6300, 7.3900, 8
1.0485, 1.0432, 1.0033, 1

Catch weights-at-age (kg)

1983, 1984, 1985,
1.3380, 1.1950, .9050, 1
1.9500, 1.8880, 1.6580, 1
2.4030, 2.9800, 2.6260, 2
3.1070, 3.6790, 3.4000, 2
4.1100, 4.4700, 3.7520, 3
5.0200, 5.4880, 4.2200, 4
5.6010, 6.4660, 4.7390, 5
8.0130, 6.6280, 6.5110, 9

.9901, .9872, .9695,

Catch weights-at-age (kg)

1993, 1994, 1995,
1.1550, 1.1940, 1.2180, 1
1.7040, 1.8430, 1.9860, 1
2.4210, 2.6130, 2.6220, 2
3.1320, 3.6540, 3.9250, 3
3.7230, 4.5840, 5.1800, 4
4.9710, 4.9760, 6.0790, 4
6.1590, 7.1460, 6.2410, 5
7.6140, 8.5640, 7.7820, 5
1.0652, 1.0303, 1.0299, 1

.0990,
.4590,
.0460,
.9360,
.7860,
.6990,
.8930,
.7000,
.9715,

1966,

.9800,
.7700,
.7500,
.5100,
.8000,
.3200,
.5100,
.3400,
.0905,

—
PR g0 s W

1976,

.9400,
.7200,
.8400,
.7000,
.2600,
.4300,
.3900,
.5500,
.0285,

oUW N

1986,

o WNN P

1996,

.0160,
.7370,
.7450,
.8000,
.4550,
.9780,
.2700,
.5930,
.0026,

o0 s s W

.8700,
.7900,
.5300,
.6800,
.6500,
.3400,
.2300,
.3800,
.7026,

.0930,
.5170,
.1600,
.7660,
.9080,
.4610,
.3410,
.5090,
.9755,

.9010,
.3410,
.9580,
.0120,
.1580,
.4910,
.3120,
.1720,
.0367,

1967,

.9600,
.9300,
.1300,
.0400,
.7800,
.2500,
.0000,
.0100,
.0224,

[
O J 0 s s W

1977,

= oo oy U WN = =

1987,

B9 W whhND e =

1997,

R 300w PP

1968,

.8800,
.7200,
.0700,
.1200,
.6500,
.5000,
.6700,
.9500,
.0598,

1978,

.1120,
.3850,
.1400,
.1250,
.3630,
.9270,
.3480,
.7150,
.0228,

1988,

.0610,
.7490,
.3000,
.9140,
.1090,
.9760,
.8960,
.0870,
.0153,

1998,

.0040,
.4170,
.8020,
.2800,
.4780,
.4330,
.8510,
.9700,
.0376,

oW W NN oo Jds wwN = oo Jo s w N

oo 0w N

COD_IND su

1969, 1

.0900,
.8000,
.8500,
.6700,
.8900,
.0500,
.4100, 1
.6600,
.0851,

oo U whNN

1979, 1

.8970,
.6820,
.2110,
.0520,
. 6420,
.7190,
.2720,
.3680,
.0055,

P g0 WwwNRE

1989, 1

.0100,
.5970,
.2000,
. 9340,
.4680,
.7500,
.6820,
.1400,
.9810,

P od b wN e

1999, 2

.0500,
.5860,
.3500,
.7740,
.2140,
.4960,
.2760,
.1290,
.0178,

-
PP oo D wwNE

970,

.9600,
.2300,
.6900,
.9400,
.1400,
.4600,
.3100,
.3900,
.9943,

980,

.9270,
.4320,
.2200,
.1050,
.5390,
.3920,
.1000,
.6030,
.0680,

990,

.9450,
.3000,
.9590,
.5310,
.2730,
.6520,
.7580,
.7040,
.0064,

000,

.4160,
.1700,
.1870,
.7950,
.0480,
.57170,
.1820,
.8950,
.0430,

oo wN R Hods D wwhN e = H oo d wwN

P 30w wN =
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1971,

.8100,
.8000,
.9800,
.5800,
.9400,
.8700,
.4800,
.3700,
.2264,

1981,

.0800,
.4700,
.1800,
.2100,
.7000,
.2400,
.4300,
.6900,
.0674,

1991,

.7790,
.2710,
.5700,
.5240,
.1850,
.0860,
L6560,
.9730,
.0857,

2001,

.1640,
.0760,
.0530,
.9760,
.3940,
.8710,
.5630,
.2770,
.0054,

H Jo0 s w N e = oo N ooy s Ww N

2oy s W N e

1972,

.6600,
.6100,
.5800,
.2600,
.2900,
.9500,
.4800,
.9000,
.2481,

1982,

.2300,
.4130,
.1380,
.1070,
.0120,
.4420,
.5630,
.2160,
.0428,

1992,

.9890,
.3640,
.7790,
.3120,
.4770,
.5450,
.2750,
.6190,
.0770,

2002,

.0170,
.7680,
.8050,
.5290,
.0950,
.4750,
.6500,
.2440,
.0019,

21



Table 2.2.4.1

average from 1983-1996 is used.

Run title COD FAROE PLATEAU

At 2/05/2003 17:09

(ICES SUBDIVISION Vbl)

Table 5 Proportion mature-at-age
YEAR, 1961, 1962,
AGE
2, .1700, .1700,
3, .6400, . 6400,
4, .8700, .8700,
5, .9500, .9500,
6, 1.0000, 1.0000,
7, 1.0000, 1.0000,
8, 1.0000, 1.0000,
9, 1.0000, 1.0000,
Table 5 Proportion mature-at-age
YEAR, 1963, 1964, 1965,
AGE
2, .1700, .1700, .1700,
3, .6400, .6400, . 6400,
4, .8700, .8700, .8700,
5, .9500, .9500, .9500,
6, 1.0000, 1.0000, 1.0000,
7, 1.0000, 1.0000, 1.0000,
8, 1.0000, 1.0000, 1.0000,
9, 1.0000, 1.0000, 1.0000,
Table 5 Proportion mature-at-age
YEAR, 1973, 1974, 1975,
AGE
2, .1700, .1700, .1700,
3, .6400, .6400, . 6400,
4, .8700, .8700, .8700,
5, .9500, .9500, .9500,
6, 1.0000, 1.0000, 1.0000,
7, 1.0000, 1.0000, 1.0000,
8, 1.0000, 1.0000, 1.0000,
9, 1.0000, 1.0000, 1.0000,
Table 5 Proportion mature-at-age
YEAR, 1983, 1984, 1985,
AGE
2, .0300, .0700, .0000,
3, .7100, .9600, .5000,
4, .9300, .9800, .9600,
5, .9400, .9700, .9600,
6, 1.0000, 1.0000, 1.0000,
7, 1.0000, 1.0000, 1.0000,
8, 1.0000, 1.0000, 1.0000,
9, 1.0000, 1.0000, 1.0000,
Table 5 Proportion mature-at-age
YEAR, 1993, 1994, 1995,
AGE
2, .0300, .0500, .0900,
3, .7300, .3300, .3500,
4, .7800, .8800, .3300,
5, .9100, .9600, .6600,
6, .9900, 1.0000, .9700,
7, 1.0000, .9600, 1.0000,
8, 1.0000, 1.0000, 1.0000,
9, 1.0000, 1.0000, 1.0000,

]

=R e e

-

1966,

.1700,
.6400,
.8700,
.9500,
.0000,
.0000,
.0000,
.0000,

1976,

.1700,
. 6400,
.8700,
.9500,
.0000,
.0000,
.0000,
.0000,

1986,

.0000,
.3800,
.9300,
.0000,
.0000,
.9600,
.9400,
.0000,

1996,

.0400,
.4300,
.7400,
.8500,
.9400,
.0000,
.0000,
.0000,

e e

e

e

e e

1967,

.1700,
.6400,
.8700,
.9500,
.0000,
.0000,
.0000,
.0000,

1977,

.1700,
.6400,
.8700,
.9500,
.0000,
.0000,
.0000,
.0000,

1987,

.0000,
.6700,
.9100,
.0000,
.0000,
.0000,
.0000,
.0000,

1997,

.0000,
.6400,
.9100,
.9700,
.0000,
.0000,
.0000,
.0000,

1968,

.1700,
.6400,
.8700,
.9500,
.0000,
.0000,
.0000,
.0000,

R e

1978,

.1700,
.6400,
.8700,
.9500,
.0000,
.0000,
.0000,
.0000,

[E I

1988,

.0600,
.7200,
.9000,
.9700,
.0000,
.0000,
.0000,
.0000,

[

1998,

.0000,
.6200,
.9000,
.9900,
.9900,
1.0000,
1.0000,
1.0000,

[ = S SRS R o e

e

COD_IND su

1969, 1970,
.1700, .1700,
. 6400, .6400,
.8700, .8700,
.9500, .9500,
.0000, 1.0000,
.0000, 1.0000,
.0000, 1.0000,
.0000, 1.0000,
1979, 1980,
.1700, .1700,
. 6400, . 6400,
.8700, .8700,
.9500, .9500,
.0000, 1.0000,
.0000, 1.0000,
.0000, 1.0000,
.0000, 1.0000,
1989, 1990,
.0500, .0000,
.5400, .6800,
.9800, .9000,
.0000, .9900,
.0000, .9600,
.0000, .9800,
.0000, 1.0000,
.0000, 1.0000,
1999, 2000,
.0200, .0200,
.4300, .3900,
.8800, .6900,
.9800, .9200,
.0000, .9900,
.0000, 1.0000,
.0000, 1.0000,
.0000, 1.0000,

R e e

e e e

e

e e
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1971,

.1700,
.6400,
.8700,
.9500,
.0000,
.0000,
.0000,
.0000,

1981,

.1700,
.6400,
.8700,
.9500,
.0000,
.0000,
.0000,
.0000,

1991,

.0000,
.7200,
.8600,
.0000,
.0000,
.0000,
.0000,
.0000,

2001,

.0700,
.4700,
.8600,
.9400,
.0000,
.0000,
.0000,
.0000,

Faroe Plateau (Subdivision Vb1) COD. Proportion mature-at-age 1983-2002. From 1961-1982 the

1972,

.1700,
.6400,
.8700,
.9500,
.0000,
.0000,
.0000,
.0000,

o e e

1982,

.1700,
.6400,
.8700,
.9500,
.0000,
.0000,
.0000,
.0000,

N

1992,

.0600,
.5000,
.8200,
.9800,
.0000,
.0000,
.0000,
.0000,

e

2002,

.0400,
.3700,
.7600,
.9700,
.9300,
.9700,
1.0000,
1.0000,



Table 2.2.6.1.1 Faroe Plateau (Subdivision Vbl) COD. Summer survey tuning series (number of individuals per
200 stations).

FAROE PLATEAU COD (ICES SUBDIVISION VBI1) SU.TXT

101

SUMMER SURVEY

1996 2002

110.6 0.7

2 8

200 829.7 6317.1 3840.5 1416.5 703 244 .4 51.4
200 566.2 1839.8 6263.6 1597.7 179 140.3 30.2
200 518.4 548.4 1104.9 3517.5 973.8 53.6 37.2
200 372.3 1267.1 778.8 754 1298.3 256.5 38.7
200 1344.3 1132.3 697.2 315.5 434.6 614.9 35.5
200 3375.1 2471 .4 1524.7 429.5 246.6 297.3 248.6
200 2289.2 5198.4 1794 .4 806.5 145.3 85.8 70.5
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Table 2.2.6.1.2 Faroe Plateau (Subdivision Vb1) COD. Final XSA run.

Lowestoft VPA Version 3.1
2/05/2003 17:08

Extended Survivors Analysis

COD FAROE PLATEAU (ICES SUBDIVISION Vbl) COD_IND_su
CPUE data from file SU.TXT

Catch data for 42 years. 1961 to 2002. Ages 2 to 9.

Fleet, First, Last, First, Last, Alpha, Beta
, year, year, age , age
SUMMER SURVEY , 1996, 2002, 2, 8, . 600, .700

Time-series weights

Tapered time weighting not applied

Catchability analysis
Catchability dependent on stock size for ages < 3
Regression type = C

Minimum of 5 points used for regression
Survivor estimates shrunk to the population mean for ages <

Catchability independent of age for ages >= 6

Terminal population estimation

Survivor estimates shrunk towards the mean F
of the final 5 years or the 5 oldest ages.

S.E. of the mean to which the estimates are shrunk = 2.000

Minimum standard error for population
estimates derived from each fleet = .300

Prior weighting not applied

Tuning had not converged after 30 iterations

Total absolute residual between iterations
29 and 30 = .00046

Final year F values

Age P 2, 3, 4, 5, 6, 7,
Iteration 29, .1081, .2714, .5399, .9083, .7050, 1.8313, 1.607
Iteration 30, .1081, .2714, .5399, .9083, .7050, 1.8314, 1.607

Regression weights
, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000

Fishing mortalities
Age, 1996, 1997, 1998, 1999, 2000, 2001, 2002

2, .030, .035, .o081, .102, .121, .099, .108
3, .187, .l4e, .174, .279, .336, .323, .271
4, .447, .395, .266, .317, .361, .479, .540
5, .783, .816, .603, .339, .272, .280, .908
6, .888, .962, .999, .646, .349, .387, .705
7, 1.134, 1.314, .650, 1.061, .504, .760, 1.831
8, .868, 1.326, .951, .e610, .770, .548, 1.608
9, .833, .882, .813, .374, .135, .664, .900
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8,
7/
8,

3

9
.8995
.8997



Table 2.2.6.1.2 (Cont’d)

1

9

XSA population numbers (Thousands)

AGE

YEAR , 2, 3, 4, 5,
1996 , 1.31E+04, 3.35E+04, 1.41E+04, 3.14E+03, 2.87E+03, 9.71E+02,
1997 , 6.50E+03, 1.04E+04, 2.27E+04, 7.39E+03, 1.18E+03, 9.66E+02,
1998 , 6.49E+03, 5.14E+03, 7.37E+03, 1.25E+04, 2.67E+03, 3.68E+02,
1999 , 1.47E+04, 4.91E+03, 3.54E+03, 4.62E+03, 5.62E+03, 8.06E+02,
2000 , 2.17E+04, 1.09E+04, 3.04E+03, 2.11E+03, 2.70E+03, 2.41E+03,
2001 , 4.77E+04, 1.57E+04, 6.37E+03, 1.73E+03, 1.32E+03, 1.56E+03,
2002 , 2.34E+04, 3.54E+04, 9.33E+03, 3.23E+03, 1.07E+03, 7.32E+02,
Estimated population abundance at 1lst Jan 2003

’ 0.00E+00, 1.72E+04, 2.21E+04, 4.45E+03, 1.07E+03, 4.34E+02,
Taper weighted geometric mean of the VPA populations:

, 1.55E+04, 1.14E+04, 6.87E+03, 3.69E+03, 1.83E+03, 8.57E+02,
Standard error of the weighted Log (VPA populations)

, .5711, .5635, .5364, .5367, .5602, .5758,

Log-catchability residuals.

Fleet : SUMMER SURVEY

Age , 1996, 1997, 1998, 1999, 2000, 2001, 2002

2, -.06, .25, .19, -.95, -.01, .13, .45
3, .16, .06, -.42, .53, -.34, .06, -.04
4, .24, .21, -.48, -.06, .01, .13, -.05
5, .78, .07, .19, -.52, -.65, -.14, .27
6 , .32, -.11, .79, .11, -.45, -.27, -.39
7, .51, .07, -.35, .69, .11, -.01, .20
8 , .02, -.12, .03, .15, -.21, -.06, .06

Mean log-catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age , 3, 4, 5, 6, 7,
Mean Log q, -6.8697, -6.4154, -6.2392, -6.3190, -6.3190,
S.E(Log q), .3191, .2423, .4913, L4427, .3920,

Regression statistics

Ages with g dependent on year class strength

6, 7, 8,
2.80E+02, 6.79E+02,
2.56E+02, 9.62E+01,
2.13E+02, 5.56E+01,
1.57E+02, 6.72E+01,
2.28E+02, 6.99E+01,
1.19E+03, 8.65E+01,
5.96E+02, 5.64E+02,

9.60E+01, 9.77E+01,

3.57E+02, 1.50E+02,

.6331, .7651,

8
-6.3190,
.1219,

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log g

2, 1.02, -.084, 7.81, .72, 7, .49, -7.85,

Ages with g independent of year class strength and constant w.r.t. time.

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q

3, .99, .063, 6.90, .86, 7, .35, -6.87,
4, .89, .930, 6.71, .93, 7, .22, -6.42,
5, .86, .530, 6.53, .74, 7, .45, -6.24,
6, .75, 1.151, 6.66, .81, 7, .32, -6.32,
7, .89, .498, 6.23, .80, 7, .33, -6.14,
8, 1.02, -.257, 6.35, .97, 7, .13, -6.34,

ON\ACFM\WGREPS\NWWG\REPORTS\2003\2-DEMERSAL STOCKS IN THE FAROE AREA.Doc 25



Table 2.2.6.1.2 (Cont’d)

Terminal year survivor and F summaries

Age 2
Year class = 2000
Fleet,
’
SUMMER SURVEY
P shrinkage mean

F shrinkage mean

Weighted prediction

Survivors, Int,
at end of year, s.e,

17216., .39,
Age 3

Year class = 1999
Fleet,

’
SUMMER SURVEY

F shrinkage mean

Weighted prediction

Survivors, Int,

at end of year, s.e,
22073., .29,

1

Age 4

Year class = 1998
Fleet,

4
SUMMER SURVEY

F shrinkage mean

Weighted prediction

Survivors, Int,
at end of year, s.e,

4450., .21,
Age 5

Year class = 1997
Fleet,

’
SUMMER SURVEY

F shrinkage mean

Weighted prediction

Survivors, Int,
at end of year, s.e,
1067., .21,

26

’

’

’

’

’

’

’

’

’

Estimated,
Survivors,
26960.,

11393.,

21446.,

Ext,
s.e,
.44,

Catchability constant w.r.t.

Estimated,
Survivors,
22020.,

23922.,

Ext,
s.e,
.05,

Catchability constant w.r.t.

Estimated,
Survivors,
4403.,

7211.,

Ext,
s.e,
.05,

Catchability constant w.r.t.

Estimated,
Survivors,
1028.,

2662.,

Ext,
s.e,
.19,

Catchability dependent on age and year class strength

Int, Ext, Var, N, Scaled,
s.e, s.e, Ratio, , Weights,
.569, .000, .00, 1, .450,

.56,,,, .510,
2.00,,,, 040,
N, Var, F

, Ratio,
3, 1.110, .108

time and dependent on age

Int, Ext, Var, N, Scaled,
s.e, s.e, Ratio, , Weights,
.298, .070, .23, 2, .971,
2.00,,,, .029,
N, Var, F

, Ratio,
3, .169, .271

time and dependent on age

Int, Ext, Vvar, N, Scaled,
s.e, s.e, Ratio, , Weights,
.211, .035, .17, 3, .979,
2.00,,,, .021,
N, Var, F

, Ratio,
4, .240, .540

time and dependent on age

Int, Ext, Var, N, Scaled,
s.e, s.e, Ratio, , Weights,
.204, .201, .99, 4, .962,
2.00,,,, .038,
N, Var, F

, Ratio,
5, .923, .908

Estimated
F
.070
.159

.088

Estimated
F
.272

.253

Estimated
F
.544

.366

Estimated
F
.930

.466
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Table 2.2.6.1.2 (Cont’d)

Age 6 Catchability constant w.r.t. time and

Year class = 1996

Fleet, Estimated, Int,

, Survivors, s.e,

SUMMER SURVEY ’ 433., .191,
F shrinkage mean , 461., 2.00,,,,

Weighted prediction

Survivors, Int, Ext, N, Var,
at end of year, s.e, s.e, , Ratio
434., .19, .14, 6, .713

Age 7 Catchability constant w.r.t. time and

Year class = 1995

Fleet, Estimated, Int,

, Survivors, s.e,

SUMMER SURVEY ’ 86., .183,
F shrinkage mean , 365., 2.00,,,,

Weighted prediction

Survivors, Int, Ext, N, Var,
at end of year, s.e, s.e, , Ratio

96., .23, .20, 7, .875
1

Age 8 Catchability constant w.r.t. time and

Year class = 1994

Fleet, Estimated, Int,

, Survivors, s.e,

SUMMER SURVEY ’ 91., .185,
F shrinkage mean , 291., 2.00,,,,

Weighted prediction

Survivors, Int, Ext, N, Var,
at end of year, s.e, s.e, , Ratio
98., .21, .13, 8, .631

Age 9 Catchability constant w.r.t. time and

Year class = 1993

Fleet, Estimated, Int,

, Survivors, s.e,

SUMMER SURVEY ’ 192., .200,
F shrinkage mean , 130., 2.00,,,,

Weighted prediction

Survivors, Int, Ext, N, Var,
at end of year, s.e, s.e, , Ratio
188., .22, .05, 7, .251

dependent on age

Ext, Var, N, Scaled, Estimated
s.e, Ratio, , Weights, F
.157, .82, 5, .972, .706
.028, .675
F
’
, .705
age (fixed at the value for age) 6
Ext, Var, N, Scaled, Estimated
s.e, Ratio, , Weights, F
.130, .71, 6, .922, 1.927
.078, .867
F
4
, 1.831
age (fixed at the value for age) 6
Ext, Var, N, Scaled, Estimated
s.e, Ratio, , Weights, F
.088, .48, 7, .941, 1.663
.059, .850
F
’
, 1.608
age (fixed at the value for age) 6
Ext, Var, N, Scaled, Estimated
s.e, Ratio, , Weights, F
.046, .23, 6, .946, .888
.054, 1.132
F
4
, .900
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Table 2.2.6.1.3. Faroe Plateau (Subdivision Vb1l) COD. Fishing mortality-at-age.

Run title : COD FAROE PLATEAU (ICES SUBDIVISION Vbl)

At 2/05/2003 17:09

Terminal Fs derived using XSA (With F shrinkage)

1968,

.1010,
.2318,
.3949,
.5339,
.4472,
.7132,
.3331,
.4882,
.4642,

1978,

.0588,
.1896,
L4291,
.4289,
.4850,
.5968,
.5674,
.5054,
.4259,

1988,

.0644,
.3365,
.5506,
.5406,
.7658,
L7871,
.8492,
.7053,
.5961,

1999,

Table 8 Fishing mortality (F) at age
YEAR, 1961, 1962,
AGE
2, .3346, L2701,
3, .5141, .4982,
4, .4986, .4838,
5, .5737, L7076,
6, .4863, .5569,
7, .9566, .3662,
8, .8116, . 6826,
9, .6715, .5641,
0 FBAR 3- 7, .6059, .5226,
Table 8 Fishing mortality (F) at age
YEAR, 1963, 1964, 1965, 1966, 1967,
AGE
2, .2534, .1086, .1209, .0829, .0789,
3, .4138, .2997, .2518, .1969, .2389,
4, .5172, .4523, .4498, .2552, .2687,
5, .5124, .5229, .5622, L4499, .3442,
6, .5405, .5659, . 6604, .5016, .5779,
7, .4879, .6677, .5305, .9680, .5203,
8, .3269, .3531, .4345, .8520, .0438,
9, .4806, .5164, .5318, .6106, .5556,
0 FBAR 3- 7, .4944, .5017, .4909, .4743, .3900,
Run title COD FAROE PLATEAU (ICES SUBDIVISION Vbl)
At 2/05/2003 17:09
Terminal Fs derived using XSA (With F shrinkage)
Table 8 Fishing mortality (F) at age
YEAR, 1973, 1974, 1975, 1976, 1977,
AGE
2, .0657, .0816, .0774, .0933, .0481,
3, .2322, .1568, .3193, L1723, .3036,
4, .3048, .2046, .4359, .3665, .4748,
5, .2813, .2953, .4134, .5568, .7532,
6, .2526, .3797, .4544, .5167, .7333,
7, .3722, .5330, .3504, .7619, .1138,
8, .3259, .3052, . 4485, . 6429, L7776,
9, .3091, .3457, .4235, .5738, .7783,
0 FBAR 3- 7, .2886, .3139, .3947, .4748, .6757,
Table 8 Fishing mortality (F) at age
YEAR, 1983, 1984, 1985, 1986, 1987,
AGE
2, .0990, .1071, .0655, .0244, .0279,
3, .4669, .3707, .3537, .3523, L2173,
4, .5582, .5783, .5065, .6206, .4710,
5, .6408, .6604, .6121, .7004, .4825,
6, .7833, .4529, .9220, .8218, .5517,
7, 1.0774, .4758, 1.1059, .8367, .4853,
8, .9412, .4787, 1.3183, .5384, .6172,
9, .8084, .5335, .9026, L7103, .5257,
0 FBAR 3- 7, .7053, .5076, .7000, .6664, .4416,
Table 8 Fishing mortality (F) at age
YEAR, 1993, 1994, 1995, 1996, 1997, 1998,
AGE
2, 0131, 0253, 0683, 0300, 0346, 0806,
3, 1012, 1113, 1605, 1869, 1458, 1744,
4, 1863, 1890, 4566, 4474, 3948, 2662,
5, 2476, 2493, 2772, 7826, 8164, 6031,
6, 1875, 2147, 3600, 8878, 9618, 9993,
7, 2923, 1448, 3231, 1.1341, 1.3139, 6497,
8, 1909, 1844, 2097, 8682, 1.3263, 9510,
9, 2220, 1973, 3273, 8326, 8816, 8135,
0 FBAR 3- 7, 2030, .1818, 3155, .6878, 7265, 5385,

28

COD IND su
1969, 1970,
.1099, .0530,
.3063, .2081,
.3806, .3654,
.4180, .3409,
.5709, .3709,
.5118, .6559,
.8457, .4208,
.5499, .4339,
.4375, .3882,
COD_IND su
1979, 1980,
.0433, .0544,
.2622, .2391,
.4308, .3695,
.5049, .4337,
.4906, .5181,
.4480, L4119,
.6902, .6437,
.5170, .4790,
L4273, .3945,
1989, 1990,
.1630, .0757,
.4206, .3222,
.7004, .5793,
L7275, .6592,
.9302, .6366,

1.0312, .7706,
1.0606, 1.0308,
.8996, L7425,
.7620, .5936,
2000, 2001, 2
1207, 0993,
3361, 3225,
3614, 4786,
2722, 2800,
3492, 3869,
5038, 7605, 1
7705, 5478, 1
1352, 6644,
3646, 4457,

1971,

.0309,
L1337,
.2225,
.3845,
.5572,
.4651,
.7528,
.4800,
.3526,

1981,

.0523,
.2877,
.3408,
.4368,
.5643,
.6939,
.5014,
.5115,
.4647,

1991,

.0323,
.1963,
.4320,
.5152,
.5198,
.4815,
.5954,
.5128,
.4289,

002,
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1972,

.0464,
.1476,
.2070,
.2497,
.6058,
.4686,
.2464,
.3578,
.3358,

1982,

.0585,
.2226,
.3601,
.3886,
.4046,
.6925,
.5525,
.4833,
.4137,

1992,

.0199,
.0999,
.3198,
.3276,
.4906,
.4506,
.3312,
.3865,
.3377,

FBAR **—**



Table 2.2.6.1.4. Faroe Plateau (Subdivision Vbl) COD. Stock number-at-age.

Run title : COD FAROE PLATEAU (ICES SUBDIVISION Vbl)
At 2/05/2003 17:09
Terminal Fs derived using XSA (With F shrinkage)

Terminal Fs derived using XSA

Table 10
YEAR, 1961,
AGE
2, 12019,
3, 7385,
4, 3747,
5, 2699,
6, 666,
7, 668,
8, 155,
9, 66,
0 TOTAL, 27403,
Table 10
YEAR, 1963,
AGE
2, 20290,
3, 12907,
4, 3503,
5, 1825,
6, 752,
7, 584,
8, 190,
9, 87,
0 TOTAL, 40138,
Run title COD FAROE
At 2/05/2003 17:09
Table 10
YEAR, 1973,
AGE
2, 12573,
3, 16664,
4, 6689,
5, 3187,
6, 1901,
7, 1109,
8, 902,
9, 499,
0 TOTAL, 43524,
Table 10 Stock
YEAR, 1983,
AGE
2, 25186,
3, 17096,
4, 7130,
5, 6415,
6, 2450,
7, 855,
8, 285,
9, 207,
0 TOTAL, 59623,
Table 10
YEAR, 1993, 1994,
AGE
2, 10228, 25362,
3, 9211, 8265,
4, 3921, 6815,
s, 1119, 2664,
6, 2126, 715,
7, 419, 1443,
8, 210, 256,
9, 122, 142,
0 TOTAL, 27355, 45663

1962,

20654,
7042,
3616,
1863,
1245,
335,
210,
56,

35021,

1964,

21834,
12893,
6986,
1710,
895,
358,
294,
112,
45083,

PLATEAU

1974,

30480,
9640,
10817,
4037,
1969,
1209,
626,
533,
59312,

1984,

47832,
18676,
8775,
3340,
2767,
917,
238,
91,
82637,

1995,

43777,
20246,
6054,
4619,
1700,
472,
1022,
174,
78066,

Stock number-at-age

Stock number-at-age

1

1

(start of year)

(start of year)

965,

8269,
6037,
7823,
3639,
830,
416,
151,
169,

37333,

1966,

18566,
5999,
10207,
4085,
1698,
351,
200,
80,
41186,

COD_IND su

Numbers*10**-3

Numbers*10**-3

1967, 1968,
23451, 17582,
13990, 17744,
4034, 9020,
6475, 2525,
2133, 3757,
842, 980,
109, 410,
70, 31,
51104, 52050,

(ICES SUBDIVISION Vbl)

Stock number-at-age

1

3
2

7

number-at-age

1

1
3
1

7

Stock number-at-age

1996,

13106,
33476,
14119,
3140,
2866,
971,
280,
679,
68635,

(start of year)

975,

8320,
3000,
6747,
7217,
2460,
1103,

581,

378,
9806,

985,

7404,
5184,
0555,
4029,
1413,
1440,

466,

121,
0613,

(start

1997,

6504,
10412,
22735,

7390,

1175,

966,
256,
96,
49534,

1976,

18575,
29036,
13683,
3572,
3908,
1279,
636,
304,
70993,

1986,

9645,
13346,
20225,

5208,

1789,

460,
390,
102,
51165,

of year)

1998,

6494,
5144,
7368,
12542,
2674,
368,
213,
56,
34860,

(With F shrinkage)

1969, 19
9325, 8
13012, 6
11522, 7
4976, 6
1212, 2
1967,
393,
240,
42647, 34
COD_IND su

Numbers*10**-3

1977, 1978,
9995, 10749,
13853, 7799,
20010, 8373,
7765, 10190,
1676, 2994,
1909, 659,
489, 513,
274, 184,
55971, 41459,

(start of year)

1979, 19
14999, 23
8298, 11
5282, 5
4463, 2
5433, 2
1509, 2
2917,
238,
40519, 49

Numbers*10**-3

1987, 1988, 1989, 19
10308, 9019, 16433, 3
7706, 8207, 6924, 11
7682, 5077, 4799, 3
8902, 3927, 2397, 1
2116, 4499, 1873,
644, 998, 1712,
163, 324, 372,
187, 72, 114,
37709, 32124, 34623, 22
Numbers*10**-3
1999, 2000, 2001, 2002, 2003,
14721, 21674, 47706, 23427, 0,
4905, 10887, 15728, 35365, 17216,
3538, 3039, 6369, 9327, 22073,
4623, 2110, 1733, 3231, 4450,
5618, 2696, 1316, 1073, 1067,
806, 2410, 1556, 732, 434,
157, 228, 1192, 596, 96,
67, 70, 87, 564, 98,
34436, 43114, 75688, 74315, 45433,

70,

608,
840,
843,
447,
682,
561,
965,
138,
085,

80,

587,
760,
2217,
811,
206,
724,
789,
122,
225,

90,

684,
430,
722,
951,
948,
605,
500,
105,
945,

1971,

11928,
6684,
4548,
4456,
3754,
1516,

238,
519,
33643,

1981,

14004,
18290,
7580,
2957,
1492,
1076,
1477,
340,
47215,

1991,

6675,
2796,
6780,
1707,
826,
411,
229,
146,
19571,

GMST 61-**

14879,
10986,
6834,
3778,
1866,
847,
342,
147,
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1972,

21320,
9469,
4788,
2981,
2483,
1760,

779,
92,
43673,

1982,

22140,
10881,
11231,
4414,
1564,
695,
440,
732,
52097,

1992,

11477,
5292,
1881,
3604,

835,
402,
208,
103,
23802,

AMST 61-**

17220,
12711,
7937,
4350,
2170,
998,
416,
198,

29



Table 2.2.6.1.5. Faroe Plateau (Subdivision Vb1) COD. Summary table.
Run title : COD FAROE PLATEAU (ICES SUBDIVISION Vbl) COD_IND su ,

At 2/05/2003 17:09

Table 16 Summary (without SOP correction)

Terminal Fs derived using XSA (With F shrinkage)

, RECRUITS, TOTALBIO, TOTSPBIO, LANDINGS, YIELD/SSB, FBAR 3- 7,
’ Age 2
1961, 12019, 65428, 46439, 21598, .4651, .6059,
1962, 20654, 68225, 43326, 20967, .4839, .5226,
1963, 20290, 77602, 49054, 22215, .4529, .4944,
1964, 21834, 84666, 55362, 21078, .3807, .5017,
1965, 8269, 75043, 57057, 24212, .4244, .4909,
1966, 18566, 83919, 60629, 20418, .3368, L4743,
1967, 23451, 105289, 73934, 23562, .3187, .3900,
1968, 17582, 110433, 82484, 29930, .3629, .4642,
1969, 9325, 105537, 83487, 32371, .3877, L4375,
1970, 8608, 98398, 82035, 24183, .2948, .3882,
1971, 11928, 78218, 63308, 23010, .3635, .3526,
1972, 21320, 76439, 57180, 18727, .3275, .3358,
1973, 12573, 107683, 80516, 22228, .2761, .2886,
1974, 30480, 136664, 95831, 24581, .2565, .3139,
1975, 38320, 149775, 105677, 36775, .3480, .3947,
1976, 18575, 154920, 116737, 39799, .3409, .4748,
19717, 9995, 136019, 111864, 34927, .3122, .6757,
1978, 10749, 94341, 76610, 26585, .3470, L4259,
1979, 14999, 83773, 65382, 23112, .3535, L4273,
1980, 23587, 84545, 58390, 20513, .3513, .3945,
1981, 14004, 86921, 62067, 22963, .3700, .4647,
1982, 22140, 96656, 64711, 21489, .3321, L4137,
1983, 25186, 121715, 76964, 38133, .4955, .7053,
1984, 47832, 150401, 94941, 36979, .3895, .5076,
1985, 17404, 129879, 83303, 39484, .4740, .7000,
1986, 9645, 98966, 73173, 34595, L4728, .6664,
1987, 10308, 78583, 61964, 21391, .3452, .4416,
1988, 9019, 67099, 52574, 23182, L4409, .5961,
1989, 16433, 60600, 39536, 22068, .5582, .7620,
1990, 3684, 39571, 30376, 13487, .4440, .5936,
1991, 6675, 30186, 22500, 8750, .3889, .4289,
1992, 11477, 37071, 22023, 6396, .2904, .3377,
1993, 10228, 52724, 34545, 6107, .1768, .2030,
1994, 25362, 86563, 44775, 9046, .2020, .1818,
1995, 43777, 146947, 55225, 23045, L4173, .3155,
1996, 13106, 145023, 86464, 40422, L4675, .6878,
1997, 6504, 97773, 82212, 34304, L4173, .7265,
1998, 6494, 68670, 57673, 24005, 4162, .5385,
1999, 14721, 68776, 47940, 19906, .4152, .5285,
2000, 21674, 96651, 48411, 22433, .4634, .3640,
2001, 47706, 135144, 63060, 294009, .4664, .4457,
2002, 23427, 137877, 68587, 40159, .5855, .8512,
Arith.
Mean , 18094, 95493, 65198, 24965, .3860, .4837,
0 Units, (Thousands), (Tonnes), (Tonnes), (Tonnes),
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Table 2.2.6.1.6 Faroe Plateau (Subdivision Vb1) COD. Input to the RCT3 program.

FAROE PLATEAU COD: SURVEYS, 0-GROUP, AND P.PROD

5 39 2

'Yrclass' 'VPA' 'Ogrpsurv' 'SSly! 'Ss2y! 'SP2y' 'P.PROD'
1964 18566 -11 -11 -11 -11 -11
1965 23451 -11 -11 -11 -11 -11
1966 17582 -11 -11 -11 -11 -11
1967 9325 -11 -11 -11 -11 -11
1968 8608 -11 -11 -11 -11 -11
1969 11928 -11 -11 -11 -11 -11
1970 21320 -11 -11 -11 -11 -11
1971 12573 -11 -11 -11 -11 -11
1972 30480 -11 -11 -11 -11 -11
1973 38320 -11 -11 -11 -11 -11
1974 18575 -11 -11 -11 -11 -11
1975 9995 -11 -11 -11 -11 -11
1976 10749 -11 -11 -11 -11 -11
1977 14999 -11 -11 -11 -11 -11
1978 23587 -11 -11 -11 -11 -11
1979 14004 -11 -11 -11 -11 -11
1980 22140 -11 -11 -11 -11 -11
1981 25186 -11 -11 -11 -11 -11
1982 47832 -11 -11 -11 -11 -11
1983 17404 -11 -11 -11 -11 -11
1984 9645 -11 -11 -11 -11 -11
1985 10308 -11 -11 -11 -11 -11
1986 9019 -11 -11 -11 -11 -11
1987 16433 -11 -11 -11 -11 -11
1988 3684 -11 -11 -11 -11 -11
1989 6675 78 -11 -11 -11 289
1990 11477 523 -11 -11 -11 553
1991 10228 17 -11 -11 -11 708
1992 25362 120 -11 -11 524 1008
1993 43777 1193 -11 -11 797 1182
1994 13106 664 -11 830 268 1229
1995 6504 59 38 566 98 674
1996 6494 380 70 518 52 765
1997 14721 1196 -11 372 654 845
1998 21674 8676 111 1344 265 1079
1999 47706 6202 440 3375 1371 1624
2000 -11 2661 205 2289 346 1578
2001 -11 2760 697 -11 123 355
2002 -11 1502 -11 -11 -11 -11
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Table 2.2.6.1.7
Analysis by RCT3 ver3.1 of data from file :
CODSRCT3.TXT

FAROE PLATEAU COD: SURVEYS, 0-GROUP, AND P.PROD

Data for 5 surveys over 39 years : 1964 - 2002

Regression type = C

Tapered time weighting applied
power = 3 over 20 years
Survey weighting not applied

Final estimates shrunk towards mean
Minimum S.E. for any survey taken as .20

Minimum of 3 points used for regression

Forecast/Hindcast variance correction used.

Year class = 2000
I-————————— Regression--—-----—--- I I Prediction--------- I
Survey/ Slope Inter- Std Rsquare No. Index Predicted std WAP
Series cept Error Pts Value Value Error Weights
Ogrpsu .59 5.98 .93 .410 11 7.89 10.62 1.133 .067
SSly 1.01 4.85 .44 .883 4 5.33 10.23 .732 .162
SS2y 1.13 1.93 .56 .702 6 7.74 10.67 .829 .126
SP2y 77 5.31 .39 .818 8 5.85 9.81 .487 .366
P.PROD 2.18 -5.10 .66 .581 11 7.36 10.94 .842 .122
VPA Mean = 9.54 .743 .157
Year class = 2001
I-—————————- Regression--——-----—--- I I-—-——————- Prediction---—------ I
Survey/ Slope Inter- Std Rsquare No. Index Predicted std WAP
Series cept Error Pts Value Value Error Weights
Ogrpsu .59 5.97 .93 .413 11 7.92 10.63 1.144 .090
SSly 1.01 4.85 .44 .883 4 6.55 11.46 .964 .127
SS2y
SP2y 77 5.32 .40 .817 8 4.82 9.02 .518 . 440
P.PROD 2.22 -5.42 .66 .585 11 5.87 7.64 .941 .133
VPA Mean = 9.55 .751 .210
Year class = 2002
I-—————————- Regression--—-------- I I-——-——————- Prediction--------- I
Survey/ Slope Inter- Std Rsquare No. Index Predicted std WAP
Series cept Error Pts Value Value Error Weights
Ogrpsu .59 5.95 .93 .419 11 7.32 10.24 1.131 .310
SSly
SS2y
SP2y
P.PROD
VPA Mean = 9.58 .759 .690
Year Weighted Log Int Ext Var VPA Log
Class Average WAP std std Ratio VPA
Prediction Error Error
2000 25284 10.14 .29 .21 .52
2001 12126 9.40 .34 .54 2.45
2002 17740 9.78 .63 .31 .24
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Table 2.2.7.1.1

Faroe Plateau (Subdivision Vb1) COD. Input to management option table.

Recruitment Stock size
2003
12126
XSA RCT3 Geomean 18580 =25284*exp(-0.2-0.1081)
61-01 22073
YC2000 23427 25284 4450
YC2001 12126 1067
YC2002 17740 434
YC2003 15307 96
98
Exploitation pattern (not rescaled)
Maturity F for ages 7 and 8 removed in 1997  Weights
and 2002. Est.from
Age Observed Av.01-03 Av.01-03 Av00-02 Av97-02 Av97-02 sp. survey As2002  As2002
2003 2004 2005 2003 2004 2005 2003 2004 2005
2 0 0.04 0.04 0.1094 0.1094 0.1094 1.0175 1.0170 1.0170
3 0.29 0.38 0.38 0.3100 0.3100 0.3100 1.4870 1.7680 1.7680
4 0.79 0.8 0.8 0.4600 0.4600 0.4600 2.1845 2.8050 2.8050
5 0.88 0.93 0.93 0.4868 0.4868 0.4868 3.1063 3.5290 3.5290
6 0.98 0.97 0.97 0.4804 0.4804 0.4804 3.5630 4.0950 4.0950
7 1 0.99 0.99 0.6322 0.6322 0.6322 5.4120 4.4750 4.4750
8 1 1 1 0.6592 0.6592 0.6592 5.9629 4.6500 4.6500
9 1 1 1 0.5664 0.5664 0.5664 6.3712 6.2440 6.2440
10 1 1 1 0.5538 0.5538 0.5538 7.4568 7.4568 7.4568
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Table 2.2.7.1.2 Faroe Plateau (Subdivision Vb1) COD. Management option table.

MFDP version 1

Run: Run3

Index file 4/5-2002

Time and date: 17:00 08/05/03
Fbar age range: 3-7

2003
Biomass SSB FMult FBar Landings_
109356 65540 1.0000 0.4739 31807

2004 2005
Biomass SSB FMult FBar Landings Biomass SSB
118053 81601 0.0000 0.0000 0 143397 104958
81601 0.1000 0.0474 4213 138655 100673

81601 0.2000 0.0948 8246 134116 96579
81601 0.3000 0.1422 12109 129771 92666
81601 0.4000 0.1895 15808 125611 88927
81601 0.5000 0.2369 19350 121629 85353
81601 0.6000 0.2843 22744 117815 81936
81601 0.7000 0.3317 25995 114162 78670
81601 0.8000 0.3791 29110 110664 75547
81601 0.9000 0.4265 32095 107312 72562
81601 1.0000 0.4739 34956 104102 69707
81601 1.1000 0.5213 37699 101025 66977
81601 1.2000 0.5686 40328 98076 64366
81601 1.3000 0.6160 42849 95250 61869
81601 1.4000 0.6634 45267 92541 59480
81601 1.5000 0.7108 47586 89944 57195
81601 1.6000 0.7582 49810 87454 55009
81601 1.7000 0.8056 51944 85065 52918
81601 1.8000 0.8530 53992 82775 50916
81601 1.9000 0.9004 55957 80577 49001
81601 2.0000 0.9477 57844 78468 47168

Input units are thousands and kg - output in tonnes
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Table 2.2.7.4.1 Faroe Plateau (Subdivision Vbl) COD. Input to yield-per-recruit calculations (long-term
prediction).

Input to Yield per recruit

Exploitation = Weightatage PropMature
pattern

Average

1961-2002  Average Average
Not rescaled 1961-2002  1983-2003

Age 2 0.0854 1.023 0.03
Age 3 0.2631 1.735 0.56
Age 4 0.4087 2.613 0.85
Age 5 0.4937 3.5 0.95
Age 6 0.567 4.357 0.99
Age 7 0.6858 5.401 0.99
Age 8 0.6568 6.484 1
Age 9 0.5534 7.895 1

Table 2.2.7.4.2 Faroe Plateau (Subdivision Vbl) COD. Output from yield-per-recruit calculations (long-term
prediction).

MFYPR version 1

Run: YLD1

Time and date: 18:32 06/05/03
Yield per results

FMult Fbar CatchNos Yield StockNos Biomass SpwnNosJan SSBJan SpwnNosSpwn SSBSpwn
0.0000 0.0000 0.0000 0.0000 4.4029 13.9604 2.9365 11.9448 2.9365 11.9448
0.1000 0.0484 0.1331 0.5233 4.0854  12.2277 2.6287 10.2390 2.6287 10.2390
0.2000 0.0967 0.2343  0.8779 3.8210 10.8280 2.3734 8.8646 2.3734 8.8646
0.3000 0.1451 0.3122  1.1164 3.5987 9.6884 2.1599 7.7488 2.1599 7.7488
0.4000 0.1935 0.3732  1.2748 3.4103 8.7529 1.9799 6.8356 1.9799 6.8356
0.5000 0.2418 0.4216  1.3784 3.2490 7.9785 1.8267 6.0823 1.8267 6.0823
0.6000 0.2902 0.4608  1.4443 3.1099 7.3320 1.6953 5.4558 1.6953 5.4558
0.7000 0.3386 0.4929 1.4846 2.9889 6.7878 1.5817 4.9306 1.5817 4.9306
0.8000 0.3869 0.5198 1.5073 2.8828 6.3259 1.4828 4.4867 1.4828 4.4867
0.9000 0.4353 0.5425 1.5181 2.7891 5.9305 1.3959 4.1086 1.3959 4.1086
1.0000 0.4837 0.5621 1.5210 2.7056 5.5895 1.3192 3.7841 1.3192 3.7841
1.1000 0.5320 0.5791 1.5187 2.6309 5.2932 1.2509 3.5034 1.2509 3.5034
1.2000 0.5804 0.5941 1.5128 2.5636 5.0337 1.1898 3.2589 1.1898 3.2589
1.3000 0.6288 0.6075 1.5048 2.5026  4.8049 1.1348 3.0446 1.1348 3.0446
1.4000 0.6771 0.6196  1.4955 2.4470 4.6019 1.0850 2.8555 1.0850 2.8555
1.5000 0.7255 0.6305 1.4854 2.3961 4.4207 1.0398 2.6875 1.0398 2.6875
1.6000 0.7739 0.6405 1.4749 2.3493  4.2579 0.9985 2.5376 0.9985 2.5376
1.7000 0.8222 0.6496  1.4643 23060 4.1110 0.9606 2.4030 0.9606 2.4030
1.8000 0.8706 0.6581 1.4538 2.2659 3.9776 0.9257 2.2816 0.9257 2.2816
1.9000 0.9190 0.6660  1.4434 2.2286 3.8561 0.8934 2.1716 0.8934 21716
2.0000 0.9673 0.6733  1.4333 2.1938 3.7448 0.8635 2.0715 0.8635 2.0715
Reference point  F multiplier Absolute F

Fbar(3-7) 1.0000 0.4837

FMax 0.9981 0.4827

FO.1 0.5579 0.2698

F35%SPR 0.8797 0.4255
Flow 2.3119 1.1182
Fmed 0.9914 0.4795
Fhigh 0.1221 0.059

Weights in kilograms
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Figure 2.2.2.1 Faroe Plateau (Subdivision VB1) COD. Catch in numbers.
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Figure 2.2.3.1 Faroe Plateau (Subdivision VB1) COD. Mean weight-at-age 1961-2002.
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Figure 2.2.4.1 Faroe Plateau (Subdivision VB1) COD. Proportion mature-at-age as observed in the spring
groundfish survey.
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Figure 2.2.5.1 Faroe Plateau (Subdivision VB1) COD. Catch per unit effort in the spring, and summer groundfish

survey.
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Figure 2.2.5.2 Faroe Plateau (Subdivision VB1) COD. Catch curves from the spring groundfish survey.
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Figure 2.2.5.3 Faroe Plateau (Subdivision VB1) COD. Catch curves from the summer groundfish survey.
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Figure 2.2.6.1.1

Faroe Plateau (Subdivision VB1) COD. Catch per unit effort for Cuba trawlers and longliners.
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Figure 2.2.6.1.2

Faroe Plateau (Subdivision VB1) COD. Catch per unit effort for Cuba trawlers segregated to age

classes.

ON\ACFM\WGREPS\NWWG\REPORTS\2003\2-DEMERSAL STOCKS IN THE FAROE AREA.Doc

39



—e—YC2001

Faroe Plateau cod —B—YC2000

——YC1999

YC1998

—%—YC1997

100 —e—YC1996
——YC1995
——YC1994
10 - /| YC1993

< AN '
- Tz — —YC1992
/ /\/,"l/ \ — —YC1991
X\\[ / / ] ——YC1990
*— ‘ { | YC1989
/ \-// / /\*A YC1988
YC1987
0.1 - YC1986
——YC1985
YC1984
¢ YC1983
0.01 YC1982
1985 1990 1995 2000 YC1981
—%—YC1980
Year —%—YC1979
YC1978

CPUE (numbers/1000
hooks)

Figure 2.2.6.1.3 Faroe Plateau (Subdivision VB1) COD. Catch per unit effort for longliners segregated to age
classes.

Summer survey

©
S ——2
S
n —&—3
o
G I '4
81 ——5
-l

-1.5

1996 1997 1998 1999 2000 2001 2002
Year
Summer survey

1.5
©
=]
S % -6
(]
e ——7
% —+—8
(]
-

-1 4
-1.5
1996 1997 1998 1999 2000 2001 2002
Year

Figure 2.2.6.1.4 Faroe Plateau (Subdivision VB1) COD. Log-catchability residuals (summer survey).
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Figure 2.2.6.1.5 Faroe Plateau (Subdivision VB1) COD. Results from retrospective analysis.
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Figure 2.2.6.1.5 Faroe Plateau (Subdivision VB1) COD. Results from retrospective analysis. Continued.
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Figure 2.2.6.1.6 Faroe Plateau (Subdivision VB1) COD. Results from different XSA runs.
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Figure 2.2.6.1.6 Faroe Plateau (Subdivision VB1) COD. Results from different XSA runs. Continued.
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Figure 2.2.6.1.6 Faroe Plateau (Subdivision VB1) COD. Results from different XSA runs. Continued.
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Figure 2.2.6.1.6. Faroe Plateau (Subdivision VB1) COD. Results from different XSA runs. Continued.
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Figure 2.2.6.1.7 Faroe Plateau (Subdivision VB1) COD. Yield and fishing versus year. Spawning stock
biomass (SSB) and recruitment versus year.
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Figure 2.2.6.1.8 Faroe Plateau (Subdivision VB1) COD. Yield divided by exploitable biomass (ages 3 and older).
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Figure 2.2.6.2.1 Faroe Plateau (Subdivision VB1) COD. Spawning stock — recruitment relationship 1961-2000.
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Years are shown at each data point.
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Figure 2.2.7.2.1 Faroe Plateau (Subdivision VB1) COD. Spawning stock biomass versus fishing mortality
1961-2001. Output from standard graph software.
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Figure 2.2.7.4.1 Faroe Plateau (Subdivision VB1) COD. Yield-per-recruit and spawning stock biomass (SSB)
per recruit versus fishing mortality (left figure). Landings and SSB versus Fbar (3-7).
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Figure 2.2.9.1 Faroe Plateau (Subdivision VB1) COD. Results from different XSA runs. Note the deviating

fishing mortalities in the period 1996-1999.
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23 Faroe Bank Cod
2.3.1 Trends in landings and effort

Total nominal landings of the Faroe Bank cod from 1986 to 2002 as officially reported to ICES are given in Table
2.3.1.1 and since 1965 in Figure 2.3.1.1. Landings have been highly irregular from 1965 to the mid-1980s, reflecting the
opportunistic nature of the fishery on the Bank, with peak landings slightly exceeding 5 000 t in 1973. The evolution of
landings has been smoother since 1987, declining from about 3 500 t in 1987 to only 330 t in 1992 before increasing to
3600 tin 1997. In 2002, 1 900 t were reported from the Faroe Bank. Most of the Faroese catch has been taken by pair
trawlers and longliners (Table 2.3.1.2).

The decreasing trend in the cod landings from the Faroe Bank lead ACFM in 1990 to advise the Faroese authorities to
close the Bank to all fishing. This advice was followed for depths shallower than 200 meters. In 1992 and 1993
longliners and jiggers were allowed to participate in an experimental fishery inside the 200-meter depth contour. For
the quota year 1 September 1995 to 31 August 1996 a fixed quota of 1 050 t was set. The new management regime with
fishing days was introduced on 1 June 1996 allowing longliners and jiggers to fish inside the 200-m contour. The
trawlers are allowed to fish outside the 200-m contour.

2.3.2 Stock assessment

Biological samples have been taken from commercial landings since 1974 (the 2002 sampling intensity is shown in the
text table below) and from the groundfish survey since 1983. In 2000, an attempt was made to assess the stock using
XSA with catch-at-age for 1992-1999, using the spring groundfish survey as a tuning series (1995-1999), but the WG
and ACFM concluded that it could only be taken as indicative due to scarce catch-at-age data. No attempt was made to
update the XSA in subsequent years given the poor sampling for age composition particularly for trawl landings. The
Working Group considered it unwise to calculate an indicative XSA that could be misleading given the poor sampling
of an important gear sector.

Sampling from commercial fleets in 2002 is as follows :

Table 2.3.2.1. Samples of lengths, otoliths, and individual weights of Faroe Bank cod in 2002.
Fleet Size Samples Length Otoliths Weights
Longliners <100 GRT 2 432 60 60
Longliners >100 GRT 9 1,828 329 240
Jiggers 2 403 60 60
Sing. trawlers <400 HP 0 0 0 0
Sing. trawlers 400-1000 HP 0 0 0 0
Sing. trawlers >1000 HP 0 0 0 0
Pair trawlers <1000 HP 1 142 0 0
Pair trawlers >1000 HP 4 809 60 60
Total 18 3,614 509 420

The Faroese groundfish surveys cover the Faroe Bank and cod is mainly taken within the 200-m depth contour. The
catches of cod per trawl hour in depths shallower than 200 meter are shown in Figure 2.3.2.1. The CPUE was low
during 1988 to 1995, varying between 246 and 637 kg/tow since 1996. The 2003 value (717.5) is higher than the 2002
one (443.8). Although noisy, the survey suggests a higher, possibly increasing biomass since 1995.

The length distributions in the 1983-2003 surveys illustrated in Figure 2.3.2.2 show substantially higher numbers in
1996-2003 compared to previous years. They also show that the 1996 year class is extremely weak, since no fish in the
size range 40-65 cm in 1998 (2 years old) are observed. In 1999, 2001 and in 2003 the proportion of small fish is large
compared to other years, indicating good recruitment.

Figure 2.3.2.3 shows a positive correlation between the survey index and the landings in the same year. The ratio of
landings to the survey cpue index provides an exploitation ratio (Figure 2.3.2.4), which can be used as a proxy to
relative changes in fishing mortality. The results suggest that fishing mortality has decreased over time and is now close
to the lowest observed.
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A stock-production model was fitted to landings and the cpue from the survey using ASPIC. The software requires
starting guesses for r, the intrinsic rate of increase, MSY, B,/Bysy ratio and ¢, catchability coefficients. There was
insufficient time to verify the stability of ASPIC to different starting guesses of these parameters, but a retrospective
analysis was used, reducing the time-series progressively. The parameter estimates from ASPIC were: MSY =5 015 t,
Busy =20 960 t, Fysy = 0.2393. The 2003 biomass is estimated to be at 1.25 Byisy. ASPIC assumes that fishing effort is
the force driving stock dynamics. This is unlikely to be the case for Faroe Bank Cod where hydro-climatic conditions
are likely to have greater influence. ASPIC is therefore unlikely to provide useful results for this stock. The results are
presented in Table 2.3.2.5 and Figures 2.3.2.6 and 2.3.2.7 for information.

2.3.2.1 Comment on the assessment

An XSA was attempted in the 2000 assessment, but not since. The NWWG concludes that there is poor sampling for
age composition, particularly for the trawler landings whose catch is not separated into Faroe Bank or Faroe Plateau
during the same trips. Therefore, XSA is not considered useful until reliable coverage of the total catch-at-age can be
obtained. The Working Group will attempt using a statistical age-structured model next year which would not be as
sensitive to having reliable estimates of the catch-at-age data.

233 Reference points
There is no analytical basis to suggest reference points based on XSA or an accepted general production analysis.
234 Management considerations

The landing estimates are uncertain because since 1996 vessels are allowed to fish both on the Plateau and on Faroe
Bank during the same trip, rendering landings from both areas uncertain. Given the relative size of the two fisheries,
this is a bigger problem for Faroe Bank cod than for Faroe Plateau cod, but the magnitude remains unquantified for
both. The ability to provide advice depends on the reliability of input data. If the cod landings from Faroe Bank are not
known, it is difficult to provide advice on landings. If the fishery management agency intends to manage the two
fisheries to protect the productive capacity of each individual unit, then it is necessary to regulate the catch removed
from each stock. Simple measures should make it possible to identify whether the catch originates from the Bank or
from the Plateau, e.g. by storing it in different sections of the hold.
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Table 2.3.1.1 Faroe Bank (Subdivision Vb2) COD. Nominal catches (tonnes) by countries 1986-2002 as
officially reported to ICES. From 1992 the catches by Faroe Islands and Norway are used in the
assessment.

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Faroe Islands 1,836 3409 2960 1,270 289 207 122 264 77 561 2051 3459 3,092
Norway 6 23 9% 128 72 38 32 2 8 40 55 135*% 147*
UK (E/WINI) - - - - - - + 1 1 - -2 -2 -2
UK (Scotiand) ' 63 47 37 14 205 0 176 118 227 551 382 277 265
United Kingdom

Total 1905 3479 3091 1412 566 425 330 385 953 1152 2488 3871 3504
Used in assessment 361 335 154 266 725 601 2106 354 3239

1999 2000 2001 2002

Faroe Islands 1,001

Norway 88 49 50* 25
UK (E/W/NI) -2 2 2

UK (Scotland) 210 245 288

United Kingdom -2

Total 1,299 294 338 25

Usedinassessment 1,089 1,243 1,626 1,903

*) Preliminary.
1) Includes Vb1
2) Included in Vb1

Table 2.3.1.2 Faroe Bank (Subdivision Vb2) COD. Landings of Faroese fleets (in percents) of total Faroese
catch (gutted weight)

Year Open boat:LL<100  ST<400 _ Gillnet Jiggers  ST<1000 ST>1000 PT<1000 PT>1000 LL>100 Ind.tw  Others  Total, gut.w.
1992 0.0 80 0.0 0.0 16.0 7.0 7.0 11.0 40.0 11.0 0.0 0.0 100
1993 0.0 9.3 16.9 0.0 46 6.3 0.0 55 26.6 304 0.0 13 237
1994 0.5 8.8 31.2 26 5.1 8.1 6.4 28 20.0 12.6 1.6 0.5 645
1995 1.0 36 36 04 23.0 0.2 9.5 11.1 16.0 315 0.0 0.0 505
1996 23 12 32 0.1 243 5.0 1.6 239 36.7 15 0.0 0.1 1846
1997 04 1.9 04 1.5 114 45 34 16.9 384 212 0.0 0.0 3101
1998, 0.1 3.8 0.5 1.3 5.7 31 10.1 12.8 324 29.8 0.3 0.0 2783
1999 04 10.5 0.1 1.7 17.9 18 3.0 0.1 0.9 63.6 0.0 0.1 901
2000 0.3 59 0.3 0.0 13 0.0 9.3 17.7 51.2 14.0 0.0 0.0 1062
2001 41 9.2 23 0.5 48 29 9.2 126 26.9 273 0.2 0.0 1434
2002 10.3 3.5 0.0 0.0 0.3 0.0 15 5.9 334 453 0.0 0.0 1442
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Table 2.3.2.5 Faroe Bank (Subdivision Vb2)COD. Results of the ASPIC model using the Spring research survey
kg/tow as an index of biomass.

Faroe Bank Cod RV

Page 1
30
Apr 2003 at 11:33.54
ASPIC -- A Surplus-Production Model Including Covariates (Ver. 3.82)
FIT Mode
Author: Michael H. Prager; NOAA/NMFS/S.E. Fisheries Science Center
ASPIC User's Manual
101 Pivers Island Road; Beaufort, North Carolina 28516 USA
is available gratis
from the author.
Ref: Prager, M. H. 1994. A suite of extensions to a nonequilibrium
surplus-production model. Fishery Bulletin 92: 374-389.

CONTROL PARAMETERS USED (FROM INPUT FILE)
Number of years analyzed: 38 Number of bootstrap trials: 0
Number of data series: 1 Lower bound on MSY: 5.000E+02
Objective function computed: in effort Upper bound on MSY: 1.000E+09
Relative conv. criterion (simplex): 1.000E-08 Lower bound on r: 7.000E-02
Relative conv. criterion (restart): 3.000E-08 Upper bound on r: 2.500E+00
Relative conv. criterion (effort): 1.000E-04 Random number seed: 2010417
Maximum F allowed in fitting: 8.000 Monte Carlo search mode, trials: 1 10000
PROGRAM STATUS INFORMATION (NON-BOOTSTRAPPED ANALYSIS)
code O
Normal convergence.
GOODNESS-OF-FIT AND WEIGHTING FOR NON-BOOTSTRAPPED ANALYSIS

Weighted Weighted Current Suggested
R-squared
Loss component number and title SSE N MSE weight weight
in CPUE
Loss(-1) SSE in yield 0.000E+00
Loss( 0) Penalty for BI1R > 2 0.000E+00 1 N/A 1.000E-01 N/A
Loss( 1) Survey CPUE 7.693E+00 20 4.274E-01 1.000E+00 1.000E+00
0.494
TOTAL OBJECTIVE FUNCTION: 7.69269785E+00
Number of restarts required for convergence: 7
Est. B-ratio coverage index (0 worst, 2 best): 1.0407 < These two measures are
defined in Prager
Est. B-ratio nearness index (0 worst, 1 best): 1.0000 < et al. (1996), Trans.
A.F.S. 125:729
MODEL PARAMETER ESTIMATES (NON-BOOTSTRAPPED)
Parameter Estimate Starting guess Estimated User guess
B1IR Starting biomass ratio, year 1965 2.738E-01 1.000E+00 1 1
MSY Maximum sustainable yield 5.015E+03 3.000E+03 1 1
r Intrinsic rate of increase 4.787E-01 8.000E-01 1 1
........ Catchability coefficients by fishery:
qg( 1) Survey CPUE 1.915E-02 1.000E-02 1 1
MANAGEMENT PARAMETER ESTIMATES (NON-BOOTSTRAPPED)
Parameter Estimate Formula Related quantity
MSY Maximum sustainable yield 5.015E+03 Kr/4
K Maximum stock biomass 4.191E+04
Busy Stock biomass at MSY 2.096E+04 K/2
Fusy Fishing mortality at MSY 2.393E-01 r/2
F(0.1) Management benchmark 2.154E-01 0.9*Fysy
Y(0.1) Equilibrium yield at F(0.1) 4.965E+03 0.99*MSY
B-ratio Ratio of B(2003) to Busy 1.250E+00
F-ratio Ratio of F(2002) to Fusy 3.210E-01
FOl-mult Ratio of F(0.1) to F(2002) 2.804E+00
Y-ratio Proportion of MSY avail in 2003 9.374E-01 2*Br-Br"2 Ye (2003) = 4.701E+03

........ Fishing effort at MSY in units of each fishery:
Fuysy (1) Survey CPUE 1.250E+01 r/2q( 1) £(0.1) = 1.125E+01
Faroe Bank Cod RV
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Table 2.3.2.5 (Cont’d)

Faroe Bank Cod RV

RESULTS FOR DATA SERIES # 1

(NON-BOOTSTRAPPED)

Data type CC: CPUE-catch series

Obs

@ Jo U WwWN

O

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

* Asterisk indicates missing value(s).

Year

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

Observed

CPUE

L S S S S S

.899E+01
.752E+02
.735E+02
.661E+02
.640E+02
.311E+401
.655E+01
.324E+01
.097E+01
.843E+01
.576E+01
.468E+01
.532E+01
.803E+02
.164E+02
.377E+02
.685E+02
.465E+02
.373E+02
.439E+02

SO N WSO WORNDNNDONWTIRENRE P J
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Estimated

B WNDNMNMNNNNRPRRPRPOOWWOUDORRERPRRPRPPRPOOJORFROOORRRRRRERERERE

CPUE

.102E+02
.160E+02
.328E+02
.337E+02
.255E+02
.235E+02
.252E+02
.369E+02
.166E+02
.402E+01
.456E+01
.306E+01
.031E+02
.106E+01
.401E+01
.398E+01
.945E+01
.087E+02
.084E+02
.097E+02
.043E+02
.007E+02
.796E+01
.505E+01
.336E+01
.150E+01
.131E+01
.858E+01
.569E+01
.189E+02
.609E+02
.027E+02
.231E+02
.361E+02
.7T74E+02
.458E+02
.136E+02
.744E+02

OO O OO OO OO ODODODOOHOODODODODODODODODODODODODOOOOOOOOoOoOo

Estim
F

.4067
.3151
L2262
.5546
.3750
.4657
.3181
.3031
.8318
L4212
L4123
.4646
.1781
.9209
.3379
L2743
.2366
.4144
.4180
.3869
.5439
.3624
L7574
.0753
.8105
L2195
.1553
.0503
.0594
.1168
.0715
.1989
.3085
L2627
.0752
.0688
.0753
.0768

P RPRPRPWOWWNOOINRFP WWERE WWENNNNNERRSONNDNNDONDDNDWNDWEREREDN

Observed
yield

.341E+03
.909E+03
.569E+03
.871E+03
.457E+03
.002E+03
.079E+03
.168E+03
.067E+03
.068E+03
.036E+03
.258E+03
.590E+02
.379E+03
.306E+03
.203E+03
.229E+03
.352E+03
.367E+03
.216E+03
.961E+03
.905E+03
.479E+03
.091E+03
.412E+03
.610E+02
.350E+02
.540E+02
.660E+02
.250E+02
.010E+02
.106E+03
.594E+03
.239E+03
.089E+03
.243E+03
.626E+03
.903E+03

P RPRPRPWOWWNOOINNRFP WWERE WWENNNNNERRSONNDNNDONDNDDNDWNDWEREREDN

Model
yield

.341E+03
.909E+03
.569E+03
.871E+03
.457E+03
.002E+03
.079E+03
.168E+03
.067E+03
.068E+03
.036E+03
.258E+03
.590E+02
.379E+03
.306E+03
.203E+03
.229E+03
.352E+03
.367E+03
.216E+03
.961E+03
.905E+03
.479E+03
.091E+03
.412E+03
.610E+02
.350E+02
.540E+02
.660E+02
.250E+02
.010E+02
.106E+03
.594E+03
.239E+03
.089E+03
.243E+03
.626E+03
.903E+03

Survey CPUE

Series weight:

Resid in
log scale

OO OO OO ODOODODODOOOOoooo

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.31680
.46849
.50913
.97220
.62326
.28386
.09142
.30391
.21029
.72278
.20200
.97881
.52339
.62908
.83925
.99355
.28410
.33839
.26154
.06641

O OO OO OO OO ODODODODODODOODODODODODODODODODODODODOODODODOOOOOoOo

1.000

Resid in
yield

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
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Table 2.3.2.5 (Cont’d)

Faroe Bank Cod RV
UNWEIGHTED LOG RESIDUAL PLOT FOR DATA SERIES # 1
-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Year  Residual  ------------ooooo oo oo

1965 0.0000 |

1966 0.0000 |

1967 0.0000 |

1968 0.0000 |

1969 0.0000 |

1970 0.0000 |

1971 0.0000 |

1972 0.0000 |

1973 0.0000 |

1974 0.0000 |

1975 0.0000 |

1976 0.0000 |

1977 0.0000 |

1978 0.0000 |

1979 0.0000 |

1980 0.0000 |

1981 0.0000 |

1982 0.0000 |

1983 0.3168 P—
1984 -0.4685

1985  -0.5091

1986  -0.9722

1987  -0.6233

1988  -0.2839

1989  -0.0914 —

1990 0.3039 P—
1991  -0.2103 —

1992 0.7228 [ —
1993 1.2020 |

1994 0.9788 |

1995 0.5234 P
1996  -0.6291 S —

1997  -0.8392 |

1998  -0.9936 |

1999 -0.2841 S

2000 0.3384 [J—
2001 -0.2615 S

2002 0.0664 |=
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Faroe Bank Cod RV
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Figure 2.3.1.1 Faroe Bank (Subdivision Vb2) COD. Reported landings 1965-2002. Since 1992 only catches from

Faroese and Norwegian vessels are considered to be taken on Faroe Bank.

Faroe Bank cod
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Year —€— Spring
A Spring, more likely value
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Figure 2.3.2.1 Faroe Bank (Subdivision Vb2) COD. Catch per unit of effort in the spring groundfish survey (up
to 2003) and autumn groundfish survey (up to 2002). If one large haul (14 tonnes) is replaced by 4
tonnes (more typical for that particular station) the CPUE drops from about 1300 kg/hour to about

530 kg/hour.
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Figure 2.3.2.2 Faroe Bank (Subdivision Vb2) COD. Length distributions in the spring survey 1983-2003.
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Faroe Bank cod
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Figure 2.3.2.3 Faroe Bank (Subdivision Vb2) COD. CPUE in spring survey and landings (1983-2002)

Faroe Bank cod

45

Exploitation ratio (Landings/Survey
N
[¢)]

> X ©
D7D RV R V0V DD D D" DL
SRS U SRR AT AT IIC RCIAC IS IAN
Year
Figure 2.3.2.4 Faroe Bank (Subdivision Vb2) COD. Exploitation ratio (ratio of landings to spring survey

interpreted as an index of exploitation rate.)
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Figure 2.3.2.6 Retrospective analysis of F and CPUE estimates from ASPIC model
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Figure 2.3.2.7 Retrospective analysis of F/Fysy and B/Bysy from ASPIC model

ON\ACFM\WGREPS\NWWG\REPORTS\2003\2-DEMERSAL STOCKS IN THE FAROE AREA.Doc

61



2.4 Faroe Haddock
24.1 Introduction

Haddock in Faroese Waters, i.e. ICES Subdivisions Vbl and Vb2 and in the southern part of ICES Division Ila, close to
the border of Subdivision Vbl, are generally believed to belong to the same stock and are treated as one management
unit named Faroe haddock. Haddock is distributed all over the Faroe Plateau and the Faroe Bank from shallow water
down to more than 450 m. Spawning takes place from late March to the beginning of May with a peak in the middle of
April and occurs in several areas on the Faroe Plateau and on the Faroe Bank. The haddock does not form as dense
spawning aggregations like cod and saithe, nor does it perform ordinary spawning migrations. After spawning, eggs and
fry are pelagic for about 4 months over the Plateau and Bank and settling starts in August. This is a prolonged process,
and pelagic juveniles can be found at least until September. During their first years of life some individuals are to be
found in pelagic waters and this vertical distribution seems to be connected to year-class strength. No special nursery
areas can be found, because young haddock are distributed all over the Plateau and Bank. After settling the haddock is
regarded very stationary as seen in tagging experiments. Different growth in different parts of the distribution area as
well as a large degree of heterogeneity in genetic investigations support this.

2.4.2 Trends in landings and fisheries

Nominal landings of Faroe haddock have in recent years increased very rapidly from only 4 000 t in 1993 to more than
25500 t in 2002. About 1-2 000 t have in recent years been taken from Subdivision Vb2, the rest from the Faroe Plateau
(Tables 2.4.1 and 2.4.2). As can be seen from Figure 2.4.1, landings in 2002 were at historical high levels and from the
cumulative landings by month (Figure 2.4.2) they are expected to increase even further in 2003.

Faroese vessels have taken almost the entire catch in recent years (Figure 2.4.1). Table 2.4.3 shows the Faroese landings
since 1985 and the proportion taken by each fleet category. The longliners have been taken most of the catches in recent
years followed by the pair trawlers. The last 2-3 years the otterboards trawlers above 1000 HP have been given
individual quotas of cod and haddock and consequently their share of the landings has increased.

The 2002 monthly Faroese landings of haddock by fleet category from Subdivisions Vbl and Vb2, are shown in Figure
2.4.3. The landings from the Plateau were high in the first month of the year until the end of the spawning time in
April/May, stayed low during the summer, and increased again in late autumn. On the Faroe Bank the monthly landings
were high during the first 4 months and relatively small the rest of the year.

243 Catch-at-age

For the Faroese landings, catch-at-age data were provided for fish taken from the Faroe Plateau and the Faroe Bank.
The sampling intensity in 2002 is shown in the table below. Compared to 2001, the number of samples and of
individual length measurements was lower in 2002, whereas the number of age readings and of individual weightings of
the fish was somewhat higher.

Sampling of Faroese haddock landings from Vb in 2002

Open LLiners | LLiners | OB. trawl.| OB. trawl. [ OB. trawl. | Pair trawl. [ Pair trawl.|  Total
Boats |< 100GRT|> 100GRT| <400HP |400-999HP| > 1000HP| < 1000HP| > 1000HP
No. of samples 23 74 81 8 24 5 10 52 277
No. of length measurements 4525 14910 17113 1667 5009 1210 2527 11416 58377
No. of aged fish 480 1482 2647 120 603 180 120 1140 6772
No. of weighted fish 360 420 1260 60 180 60 120 960 3420

Samples from each fleet category were disaggregated by season and then raised by the catch proportions to give the
2002 catch-at-age in numbers for each fleet (Table 2.4.4). Catches of some minor fleets have been included under the
"Others" heading. No catch-at-age data were available from other nations fishing in Faroese waters. Therefore, catches
by UK and France trawlers were assumed to have the same age composition as Faroese otter board trawlers larger than
1 000 HP. The Norwegian longliners were assumed to have the same age distribution as the Faroese longliners greater
than 100 GRT. The most recent data were revised according to the final catch figures. The resulting total catch-at-age in
numbers is given in Tables 2.4.4 and 2.4.5, and in Figure 2.4.4 the LN (catch-at-age in numbers) is shown for the whole
period of analytical assessments.
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In general the catch-at-age matrix in recent years appears consistent, except for the behaviour of a few small year
classes, both in numbers and mean weights-at-age. Also there are some problems with what ages should be included in
the plus group; there are some periods where no or only a few fishes are older than 9 years, and other periods with a
quite substantial plus group (10+). These problems have been adressed in former reports of this WG and will not be
further dealt with here.

No estimates of discards of haddock are available. However, since almost no quotas are used in the management of this
stock the incitament to discard in order to high grade the catches should be low. The practice to hang up young fish to
dry for local consumption as explained for cod (Section 2.2), also applies to haddock but to a much less degree.
Moreover there is a ban on discardings. The landings statistics is therefore regarded as being adequate for assessment

purposes.
24.4 Weight-at-age

Mean weight-at-age data are provided for the Faroese fishery (Table 2.4.6). Figure 2.4.5 shows the mean weights-at-age
in the landings for age groups 2-7 since 1976. After an increase for all ages in a few years the weights have been
historical high, but are now levelling off and even decreasing for some ages. The same is seen for 2003 when
comparing samples from the commercial catches during the first months of the year (Figure 2.4.6). The mean weights-
at-age in the catch were also assumed for the stock.

2.4.5 Maturity-at-age

Maturity-at-age data is available from the Faroese Spring Groundfish Surveys 1982—-2003. The survey is carried out in
February-March, so the maturity-at-age is determined just prior to the spawning of haddock in Faroese waters and the
determinations of the different maturity stages should be relatively easy. However, when revising the spring survey
data, some inconsistencies were detected. These have been corrected in the revised spring survey series back to 1994, as
explained for cod (Section 2.2) and in WD14; there could however be some problems further back in time.

In order to reduce eventual year-to-year effects due to possible inadequate sampling and at the same time allow for
trends in the series, a 3-year running average has been used by the WG in the assessment. For the years prior to 1982,
average maturity-at-age from the surveys 1982—1995 was adopted (Table 2.4.7 and Figure 2.4.7).

2.4.6 Assessment
2.4.6.1 Tuning and estimates of fishing mortality

Commercial cpue series. Although several commercial catch per unit effort series are updated every year, only two
commercial series are used in the evaluations of stock size and fishing mortality. The two commercial series consist of a
longliner series including the logbook data from 5 selected longliners larger than 100 GRT (directed effort measured as
number of hooks) and a trawler series including logbook data (catch-at-age in numbers and corresponding effort in
number of trawl hours) from a homogeneous group of pair trawlers larger than 1 000 HP (CUBA), which have been
engaged in a mixed saithe, cod, and haddock fishery since the middle of the 1980s.

Fisheries-independent cpue series. Two annual groundfish surveys are available, one carried out in February-March
since 1982 (100 stations per year down to 500-m depth), and the other in August-September since 1996 (200 stations
per year down to 500-m depth). Biomass estimates (kg/hour) are available for both series, but due to problems with the
database (see last year’s report), age-disaggregated data were only available last year for the summer series. A major
revision of the data is ongoing. As last year the whole summer survey series is available, and this year the spring survey
was available back to 1994.

Choice of tuning series. In the tuning of this stock it has been standard to combine all available series in one tuning file.
Recently it has been brought up that this is not a wise thing to do, and in general the use of commercial CPUE series has
been questioned. Therefore the WG last year decided to make several runs using different combinations of series and
with each series separately. Also different shrinkages were applied. Retrospective runs for many of these exercises were
shown, and ranges of results given. The WG concluded that since the main differences between the runs are the
recruitment estimates, it was appropriate just to present detailed XSA diagnostics and VPA results from the run with the
summer survey only, using catchability independent of stock size for all ages (prior to this catchability was assumed to
be dependent on stock size for ages younger than 3) and a shrinkage of 2.0 as has been normal for this stock in recent
years (except in 2000 when shrinkage was set at 0.5). This was questioned by ACFM, arguing that this series is very
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short and has little information on older ages; in such a case the very light shrinkage also was dangerous. Inclusion of
the two commercial series was advised.

This year the WG did some more analysis on the two commercial cpue series as well as on the two survey series. And
again it was decided not to use the commercial series for tuning of the presented XSA. Arguments for this are given
below.

Retrospective plots with the two commercial series were given in last year’s report (and in former reports) and did in
general not behave very good. Log q residuals for the pair trawlers (Cuba), as shown in Figure 2.4.8A, are noisy and
with trends, even when removing some ages as has been the common practice in the past (Figure 2.4.8B). The same
applies to the longliners (Figure 2.4.9A), and although most of the trends have been removed by shortening the time-
series and removing of some ages (common practice for this series) the series is still very noisy (Figure 2.4.9B).

LN(numbers-at-age) for the summer survey is presented in Figure 2.4.10 and shows a consistent pattern. Also log q
residuals behave satisfactorily for ages 2-8 (Figure 2.4.11) and the same applies for the relationship between the indices
for one age compared with the indices for the same age one year after (Figure 2.4.12). The same analysis on the spring
survey is presented in Figures 2.4.11, 2.4.13 and 2.4.15, and with the same conclusions except for the log q residuals for
some ages which consequently have been left out of the further analysis. In general there is a good consistency between
the indices at age as estimated in the two series (Figure 2.4.14).

Plots of age-aggregated CPUE’s (kg/hour) for the two commercial series and for the two surveys are given in Figure
2.4.16. In general, all series show that the stock has increased from a low level in the mid-1990s and after a decrease for
a few years have increased again. However, there are apparently som time lags involved, and in a few cases the series
give contradictionary signals; see last year’s report for more details.

Last year the summer survey alone was used for tuning, with tapered time weighting, catchability independent of stock
size for all ages and F shrinkage of 2.0; a retrospective plot of this spaly run this year is shown in Figure 2.4.17. Using
tapered time weighting was a mistake, but omitting this gave only marginal differences (not shown but available in WG
folder). As explained above the WG this year decided to use the two surveys combined for tuning as they now have
more years included and seem to behave reasonably for the most important age groups in the landings. First the same
ages as in the spaly run with the same settings (no tapered time weighting) were used and the restrospective plots are
shown in Figure 2.4.17. In order to use the results from the XSA for estimation of future recruitment, ages 0 and 1 were
included. The results were very similar but for some unknown reason several statistical diagnostics could not be given
in the output (were zero). Exploring this it was seen that this was connected to the shringage applied and only with
shrinkages heavier than 0.6, the outputs were satisfactory. After careful inspection of all diagnostics and retrospective
plots (Figure 2.4.17), the WG decided to use a shrinkage of 0.5. Reasons for using shrinkage of 2.0 in recent years were
changes in the fleet behaviour in connection with the introduction of the new management system in 1996 and the
sudden changes in the stock at the same time. These arguments may not be valid any more. A comparison of these 4
different runs is given in Figure 2.4.18. Figure 2.4.19 compares 11 runs with each tuning series separately and different
combinations thereof.

Results. The indices at age for the present tuning series are shown in Table 2.4.8 and the XSA with diagnostics in Table
2.409.

The fishing mortalities from the final XSA run are given in Table 2.4.10 and in Figure 2.4.23B. According to this the
fishing mortality showed an overall decline since the early 1960s and it has been estimated to be below or at the natural
mortality of 0.2 in several years from the late 1970s. Since 1993 it has been increasing again and in 1998 and 1999 it
was estimated above 0.5, but decreased in 2000 and 2001 to 0.37 and 0.40, respectively. The estimated point value for
Fbar(3-7) from this year’s assessment is 0.45. The reference ages include a high F-value for the very small 1996 YC at
age 6; excluding this age will imply a Fbar of 0.38. In comparisons all the runs with different fleets and different
shrinkages gave fishing mortalities in the range of 0.35 to 0.52 (Figure 2.4.19).

2.4.6.2 Stock estimates and recruitment

Compared to former assessments, the 2000 assessment changed the perception of stock size (and fishing mortality)
considerably and this year’s assessment is consistent with this. The stock size in numbers is given in Table 2.4.11 and a
summary of the “VPA” with the biomass estimates is given in Tables 2.4.12 and 2.4.18 and in Figure 2.4.23C,D.
According to this assessment, the spawning stock biomass decreased from 67 000 t in 1987 to 21 000 t in 1994,
increased to 75 000 t in 1997, but has since decreased to about 42 000 t in 2000. In 2001 it increased again to 50 000 t
and again in 2002 to above 70 000 t. For comparison, this year’s different runs gave SSB’s in the range of 61-87 000 t
(Figures 2.4.18 and 2.4.19). The decline in the spawning stock began in the late 1970s due to very poor recruitment in
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the years before. The stabilization at relatively high SSB’s in the mid—1980s was due to the relatively good 1982 and
1983 year classes, but the decline since then was partly due to poor year classes since the mid—1980s, as well as the
pronounced decline in the mean weights-at-age in the stock. The main reason for the very abrupt increase in the
spawning stock biomass is the recruitment and growth of the very large 1993 year class and the well-above-average
1994 year class. The most recent increase in the spawning stock is due to new strong year classes entering the fishery.
In the past there have been considerable doubts about the sizes of incoming year classes. Due to the lack of reliable
recruitment indices it has been normal practise to replace XSA estimates with the geometric mean of a reference
period’s recruitments at age 2. With the presence of two survey series and inclusion of indices from them for ages
outside the commercial catch-at-age the information on incoming year classes has improved; it was not felt worthwhile
to repeat the use of RCT3 estimates as at least the same information is derived directly from the XSA. The 1999 YC is
now confirmed being the highest on record at age 2 (89 mio. ) and the YC’s from 2000 and 2001 are estimated above
average (about 47 mio.), Tables 2.4.12, 2.4.18 and Figure 2.4.23C. The different exploratory XSA runs gave estimates
for the 1999 YC at age 2 in the order of 90-125 mio.

24.7 Prediction of catch and biomass
24.7.1 Input data
24.7.1.1  Short-term prediction

The input data for the short-term predictions are given in Tables 2.4.13-14. All year classes up to 2000 are from the
final VPA, the 2001-2002 year classes at age 2 are estimated from the XSA at ages 0 and 1 and applying a natural
mortality of 0.2 in a foreward calculation of the numbers using basic VPA equations. The YC 2003 at age 2 in 2005 is
estimated as the geometric mean of the 2-year-olds in 1980-2004.

The exploitation pattern used in the prediction was derived from averaging the 2000—2002 fishing mortality matrices
from the final VPA without rescaling to the recent values. The high F values for age 8 in 2000 and age 6 in 2002 have
been excluded from the averaging, since they are very small and presumably only represent noise in the data and they
will have a large impact on the prediction of future biomasses and catches. When excluding these to datapoints from the
series, a rescaling of the average exploitation pattern to the 2002 reference F will give almost exactly the same result as
the unscaled ones. The same exploitation pattern was used for all three years.

The mean weight-at-age for ages 2-10 in 2003-2005 was calculated using the cohort aproach as described by K. Brander
in a WD which was circulated to the ACFM members, i.e. mean weight-at-age a+1 = mean weight-at-age a + Growth of
the same YC. The weights-at-age in 2002 were used as starting points. By inspecting the weights-at-age 2 for recent
years (Figure 2.4.5) and also the 2 first months of the year (Figure 2.4.6), they appear very stable and the value for year
2002 were assumed for all the years. Then the remaining weights-at-age were derived by adding the corresponding
geometric mean growth for each cohort (age a to age a+1). The mean weight for the +group in 2002 was also applied in
2003-2005. The same weights-at-age were used for the catch and for the stock as was done in the assessment.

The maturity ogive for 2003 is based on samples from the Faroese Groundfish Spring Survey 2002 and the ogives in
2004-2005 are estimated as the average of the smoothed 2001-2003 values.

2.4.7.1.2 Long-term Prediction

The input data for the long-term yield and spawning stock biomass (yield-per-recruit calculations) are listed in Table
2.4.16. Mean weights-at-age (stock and catch) are averages for the 1977-2002 period. The maturity ogives are averages
for the years 1982-2002. The exploitation pattern was derived from the fishing mortality matrix from the final VPA as
average F-values for the long time period (1961 onwards), rescaled to the 2002 Fy,, (age 3-7).

2.4.7.2 Biological reference points

The yield- and spawning stock biomass-per-recruit (age 2) based on the long-term data are shown in Table 2.4.17 and
Figure 2.4.20. F,.x and Fy; are indicated here as 0.52 and 0.19, respectively. From Figure 2.4.22, showing the
recruit/spawning stock relationship, and from Table 2.4.17, Fiqy, Fied, and Fyign were calculated to be 0.05, 0.23 and
0.83, respectively.

In previous assessments of this stock the Minimum Biological Acceptable Limit (MBAL) was set at 40 000 t because
the occurrence of good recruitment is considerably higher when the spawning stock biomass is above this value (Figure
2.4.21) and ACFM established By, = 40 000 t. In the 1998 assessment, the B,, was calculated as the value lying 2
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standard deviations above By, that is 65 000 t. By examining among other things the SSB-R plot, ACFM instead
proposed By, = 55 000 t. The reference point F,, was proposed by ACFM as the Fy,.q value 0.25. The Fy;y, is defined to
be two standard deviations above F,, and was set by ACFM at 0.40. The SG on Precautionary Reference Points for
Advice on Fishery Management (SGPRP — February 2003) suggested that By;,, for Faroe haddock could be decreased to
20 000 t, considering that two strong year classes have been produced at SSB below By;,,. The Working Group considers
it premature to change By, at this time. Of the 5 year classes produced at SSB below By, three were very small, and
two very strong. The strong year classes are believed to be due to favourable environmental conditions, and there is no
guarantee that similarly good environmental conditions would occur again should the SSB decrease below By, .

The Fin and F,, appear to be rather conservative. The fishing mortality has been above Fj;, during one third of the time-
series (14 of the 42 years), while it was above F,, almost 70% of the time (29 out 42 years). Clearly, there is not a high
probability that the stock will collapse at fishing mortality in the vicinity of Fy,, particularly given the current high
stock biomass. The average fishing mortality over the time period, F = 0.35 could therefore be considered as a candidate
for F,,, with an associated F;y, using Fp, e1'64‘5;_assuming a [ of about 0.30, giving Fy;,, = 0.55.

The history of the haddock fishery in relation to the present four reference points can be seen in Figure 2.4.23. In the
period 1961-69 the fishing mortality was above Fy,, and the spawning stock biomass was below B,,. Then the fishing
mortality decreased and the stock biomass increased, resulting in the stock/fishery being within or close to biological
safe limits in most of the 1970s and 1980s. In 1989 the stock went below B,, and continued to decrease below By, in
1991. This decrease in SSB continued until the lowest observed SSB was reached in 1994. The biomass has since
increased, mainly due to the outstanding high 1993 year class and the well-above long-term average 1994 year class and
has since 1996 been above. The fishing mortality has however been above F,, since 1996, and except for the year 2000
even above Fy;, .

2.4.7.3 Projections of catch and biomass
2.4.7.3.1 Short-term prediction

In the light of the performance of the new management system, it is not unrealistic to assume the same fishing
mortalities in 2003 as in 2002. The fleet is almost the same and the number of fishing days per fleet was only reduced
by 1% for the fishing year 2002-2003 as compared to the seasons since 1998/1999. The catch in 2003 is then predicted
to be about 31 000 t (the highest on record), and continuing with this fishing mortality will result in a 2004 catch in the
same order of magnitude (32 000 t). The SSB will in this case stay stable in 2003 and 2004 (about 96 000 t — among the
highest observed), and decrease to 85 000 t in 2005. The results of the short-term prediction are shown in Table 2.4.15
and in Figure 2.4.21.

24.8 Medium-term projections
Medium-term projections were made in the 2001 assessment and not repeated here.
249 Management considerations

Stock and yield are highly variable due to fluctuations in recruitment, especially when fishing mortality is high. With
the present favourable environmental conditions the stock appears to be able to produce enough recruits to stay above
B,,. It is doubtful, however, whether the current high fishing mortality could be maintained without seriously
jeopardising stock productivity, should a relatively long period of low productivity occur. It would therefore be prudent
to decrease fishing mortality in order to have a buffer SSB, should productivity decrease. Juvenile and young fish area
closures for all gears capable of catching these fishes could result in substantial increases in yield.

2.4.10 Comments on the assessment

This year the assessment indices from the commercial fleets were not used for tuning of the VPA and the assessment
was tuned with the same summer survey (updated) as last year combined with the revised spring survey. The decision to
exclude the commercial series was based on retrospective pattern, statistic diagnostics from the XSA and the fact that
these series do not have good information on some ages, especially the youngest. Also the results from the Working
Group on Icelandic cod in autumn 2000 and a recent study by Gudmundsson and Jonsson (see last year’s report),
revealing marked trend in catchabilty in CPUE series from commercial fleets, were taken into account. Indices from
commercial fleets are still very valuable even if they are not used directly for tuning of the VPA, and they are as such an
important source of information on the state of the stock. They gave the same main message in the assessment as the
survey, but the terminal point estimates were different.
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Compared to the predicted values last year regarding recruitment, exploitable biomass (age 2+), spawning stock
biomass and fishing mortality for 2002, this year's estimate for 2002 of recruitment is 100% higher, exploitable biomass
is 55% higher, spawning stock biomass is 17% higher, fishing mortality 18% higher and landings 21% higher. The main
reason for these discrepancies is the poor estimation of recruitment to this stock in recent years. The use of the summer
survey and the revised spring survey series in the tuning of the VPA and in the prediction of future recruitment is
believed to make this year's assessment and predictions more reliable. The major reason for the discrepancy in fishing
mortality derives from a high F value for age 6 in this year’s assessment; this is the very small 1996 year class. This age
is in the reference ages, and removing it will give a reference F of 0.39 — almost exactly the same as the predicted value.
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Table 2.4.1 Faroe Plateau (Subdivision Vb1) HADDOCK. Nominal catches (tonnes) by countries 1982-2002,
as officially reported to ICES , and the total Working Group estimate in Vb.

Country 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
Denmark - - - - 1 8 4 - - - 4,655
Faroe Islands 10,319 11,898 11,418 13,597 13,359 13,954 10,867 13,506 11,106 8,074 164
France' 2 2 20 23 8 22 14 - - - -
Germany 1 + + + 1 1 - + + +
Norway 12 12 10 21 22 13 54 111 94 125 71
UK (Engl. and Wales) - - - - - 2 - - 7 - 54
UK (Scotland)’ 1 - - - - - - - - - -
United Kingdom

Total 10,335 11,912 11,448 13,641 13,391 14,000 10,939 13,617 11,207 8,199 4,944

Working Group estimate™® 11,937 12,894 12,378 15,143 14,477 14,882 12,178 14,325 11,726 8,429 5,476

Country 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 *
Faroe Islands 3,622 3,675 4,549 9,152 16,585 19,135 16,643 _ 13,620 814,198 % 23299 ¢
France' - 227 -2 6 7°? 5
Germany - 5 - - 33 1 2 6
Greenland 30°¢ 22°¢ 0° 4°
Norway 28 22 28 45 452 712 4112 3552 260 2 253
UK (Engl. and Wales) 81 31 23 5 22 30" 597 197 47

UK (Scotland)’ - - -

United Kingdom 2047
Total 3731 3.728 4,605 9202 16,652 19238 17176 14023 14471 23771

Working Group estimate™™® 4,026 4,252 4,948 9,642 17,924 22210 18,482 15,821 16,339 25584

1) Including catches from Sub-division Vb2. Quantity unknown 1989-1991, 1993 and 1995-2001.

2) Preliminary data

3)From 1983 to 1996 catches included in Sub-division Vb2.

4) Includes catches from Sub-division Vb2 and Division Ila in Faroese waters.

5)Includes French and Greenlandic catches from Division Vb, as reported to the Faroese coastal guard service
6) Reported as Division Vb, to the Faroese coastal guard service.

7) Reported as Division Vb.

8) Includes Faroese landings reported to the NWWG by the Faroese Fisheries Laboratory

9) Included in Vb2

Table 2.4.2 Faroe Bank ( Subdivision Vb2) HADDOCK. Nominal catches (tonnes) by countries, 1982-2002,
as officially reported to ICES, and the total Working Group estimate in Vb2.

Country 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992

Faroe Islands 1,533 967 925 1,474 1,050 832 1,160 659 325 217 338

France' - - - - - - - - - - -

Norway 1 2 5 3 10 5 43 16 97 4 23

UK (Engl. and Wales) - - - - - - - - - - +

UK (Scotland)’ 48 13 + 25 26 45 15 30 725 287 869

Total 1,582 982 930 1,502 1,086 882 1,218 705 1,147 508 1,230

Country 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 °

Faroe Islands 185 353 303 338 1,133 2,810 1,110 1,565 * 1,655 * 1784 *

France' - - - - - 1?2 1

Norway 8 1 12 40° 47  60° 3° 48 64° 28

UK (Engl. and Wales) + 4+ LT s sl sl ! ! !

UK (Scotland)’ 102 170 39 62 135" 102 193 185 148

Total 295 524 343 440 1272 2,972 1,306 1,798 1,868 1,813

Working Group estimate 4)

1) Catches included in Sub-division Vbl.

2) Provisional data

3)From 1983 to 1996 includes also catches taken in Sub-division Vb1 (see Table 2.4.1)
4) Includes Faroese landings reported to the NWWG by the Faroese Fisheries Laboratory
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Table 2.4.3 Faroe Plateau (Subdivision Vbl) HADDOCK.
Total Faroese landings of haddock from Division Vb and the contribution (%) by each fleet category (metier).
In the column to the right are the average haddock percentages of the total landings of all species by each
fleet category. Total catch in this table may deviate from official landings.
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002|Haddock %
Open boats 7 7 11 2 3 2 3 2 1 1 1 2 2 2 2 1 2 3 18
Longliners < 100GRT 39 39 39 49 58 60 56 46 24 18 23 28 31 30 23 24 29 31 38
Longliners > 100GRT 13 12 13 19 18 18 18 22 25 25 38 36 38 40 40 36 38 34 21
Otterboard trawlers < 400HP 1 2 2 2 1 1 2 2 8 8 7 6 3 2 2 4 2 2 11
Otter board trawlers 400-999HP 6 3 5 4 3 3 1 1 3 2 5 7 6 6 5 5 5 4 12
Otterboard trawlers > 1000HP 8 5 2 2 2 2 2 1 1 3 2 2 3 3 7 5 5 11 1
Pairtrawlers < 1000HP 19 20 17 11 7 5 7 11 13 10 8 7 6 5 6 7 6 4 7
Pairtrawlers > 1000HP 6 10 9 9 6 8 1 14 22 29 16 13 12 12 14 19 12 10 4
Nets 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jigging 1 0 0 0 1 1 1 0 0 0 0 1 1 0 0 0 1 2 1
Other gears 0 1 1 2 1 1 1 1 3 3 0 0 0 0 0 0 0 0 6
Total catch, tonnes gutted 13570 12967 13829 10697 12866 10319 7469 4103 3275 3629 4371 8535 15890 19669 16062 13881[13555 21842
Table 2.4.4 Faroe Plateau (Subdivision Vbl) HADDOCK. Catch-at-age in number by fleet category.
Vb1 Vb1 Vi Vb1 Vb1 Vb1 Vi1 Vb1 Vb1 Vb1 Vh2 Vh2 Vh2 Vh Vh Vh
Age Open | LLiners | LLiners |OB.trawl.| OB.trawl. | OB. trawl. | Pair trawl. | Pair trawl.| Others | All Faroese | All Faroese | All Faroese | All Faroese | Foreign | Foreign | Total
Boats | < 100GRT | = 100GRT | < 400HP | 400999HP | > 1000HP | < 1000HP | = 1000HP Fleets LLiners | Pairtrawlers Fleets Trawlers | LLiners
1 o u] o u] o o 0 o u] 1] 0 1] 1] 0 D
2 27 713 863 16 33 2 18 34 57 1497 g 23 32 2 23| 1885
3 467 5308 4021 198 446 1383 207 731 405 13280 536 312 833 121 163| 14408
4 41 B01 877 42 86 a7 "7 350 106 2785 38 45 g4 50 36| 2954
5 17 267 372 19 48 152 52 166 43 132 26 43 70 13 15 123
6 2 24 51 2 5 17 4 1 5 1 2 9 1 2 2 136
7 4 et B0 ) 10 15 12 39 g 222 1 9 19 1 2 245
i) 15 273 237 20 52 74 40 131 A 824 13 12 25 G 10 865
9 20 329 339 28 73 79 36 133 41 1081 1 1 22 7 14 1124
10 1] 1 1 1] u] 1 1 3 1 28 1] 1 1 1] 0 29
1 1] u] 1] u] 1] 1] 0 1] 4 1] 0 1] 1] 0 4
12 1] 2 1] u] 1] 1] 0 1] 2 1] 0 1] 1] 0 2
13 o u] o u] o o 0 o u] 1] 0 1] 1] 0 D
14 o u] o u] o o 0 o u] 1] 0 1] 1] 0 D
15 1] 0 1] 0 1] 1] 0 1] 0 a 0 a a 0 0
Total no. 594 7548 B536 329 757 2320 490 1897 798 20986 B44 465 1098 203 265 22551
Catch, t. 516 E7E0 7037 379 851 241 595 1928 810 21347 629 572 1201 216 285 23043

Notes Murnbers in 1000
Catch, gutted weight in tonnes

Others includes netters, jiggers, other small categories and catches not otherwise accounted for
LLiners = Longliners  OB.trawl. = Otterboard trawlers

Pair Trawl. = Pair trawlers
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Table 2.4.5

Run title :
At 7/ 05/2003

70

Tabl e
YEAR
ACGE

Q
T OONONBRWNRO

+
TOTALNUM
TONSLAND
SOPCOF %

YEAR

+ >
Q
vmmummbwmpom

TOTALNUM
TONSLAND
SOPCOF %

YEAR

& >
U@mwmmbwmpom

+
TOTALNUM
TONSLAND
SOPCOF %

YEAR

+ >
Q
vmmumm&wmpom

TOTALNUM
TONSLAND
SOPCOF %

YEAR

& >
U@mwmmbwmpom

+
TOTALNUM
TONSLAND
SOPCOF %

1

Faroe Haddock. Catch number-at-age.

11: 06

FARCE HADDOCK (I CES DI VI SI ON Vb)

Cat ch nunbers- at - age

1961

0

0
7932
7330
5134
1937
1305
838
236

24771
20831
89

1963

0

0
13552
8907
7403
2242
1539
860
257
75

0
34835
27571
90

7234
12894
106

1993

113
298
274
554
538
474
131
201
185
2768
4026
104

1962

0

0
9631
13977
5233
2361
1407
868
270
72

0
33819
27151

90

1964

2284
7457
3899
2360
1120
728
198
49

18095
19490
101

1974

5633
2899
3970
451
976
466
535

147
15145
14773

97

1984

1195
1561
2462
147
234

861
388
968
7858
12378
106

1994

277
191
307
153
423
427
383
125
301
2587
4252
100

1965

1368
4286
5133
1443
1209
673
1345
43

15500
18479
94

1975

7337
7952
2097
1371
247
352
237
419
187
20199
20715
117

103

1966

0

0
1081
3304
4804
2710
1112
740
180
54

0
13985
18766
109

1976

0

0
4396
7858
6798
1251
1189
298
720
258
318
23086
26211
107

1986

230
2549
4452
1522
738
39
130
71
712
10443
14477

101

1996

326
5234
1019

179

163

161

270

234

394
7980
9642

100

1967

0

0
1425
2405
2599
1785
1426
631
197
52

10520
13381
102

1977

255
4039
5168
4918
2128

946

443

731

855

19483
25555
98

15285
17924
103

HAD_| ND

1968

5881
4097
2812
1524
1526
923
230
68

17061
17852
103

1978

32
1022
4248
4054
1841

717
635
243
312
13104
19200
99

1988

655
444
2463
3036
2140
475
151

128
9510
12178
97

1969

0

0
2384
7539
4567
1565
1485
1224
378
114

0
19256
23272
108

1979

2787
2554
1976
541
133
81
10311
14325
100

1999

174
1142
942
4677
6619
226
26

192
14018
18482

100

Nurber s* 10**- 3

1970

0

0
1728
4855
6581
1624
1383
1099
326
68

17664
21361
103

1275
1921
768
1737
1909
885
270
108
8978
11726
102

2000

1461
3061
210
682
2685
2846

71
11096
15821

104

1971

717
4393
4727
3267
1292

864

222

147

15629
19393
99

1981

6942
8429
106

1972

750
3744
4179
2706
1171

696

180

113

13539
16485
98

1982

539
934
784
298
2182
973
1166
1283

8373
11937
92

1120

4320
5476
106

2002

1555
14406
2954
1231
136
245
865
1124

22551
25584
100
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Table 2.4.6

Run title :

At

Tabl e

0

0

0

0

0

2

> =<

Faroe Haddock. Catch weights-at-age.

FAROCE HADDOCK (| CES DI VI SI ON Vb)

7/ 05/ 2003 11:06

Cat ch

+
SOPCOFAC

YEAR

>

ﬁ@mqmwbwwpom

9
SOPCOFAC

YEAR

>

«Q
ﬁ@w\loﬁtﬂhwl\”ﬂoﬁ%

+
SOPCOFAC

YEAR

>

[}
U@m\lo)(ﬂ-bwl\)l—‘om

+

SOPCOFAC

S

YEAR

8,

AGE

«Q
a'c ©CoO~NOUTRWNRO

AC

wei ght s- at - age (kg)
1961 1962

L weNNRRER L wenNNRERE

L weNNRERE

il 2 o e

0000 . 0000

0000 . 0000

4700 . 4700

7300 . 7300

1300 1.1300

5500 1. 5500

9700 1.9700

4100  2.4100

7600 2.7600

0700  3.0700

5500  3.5500

8938 . 9011
1963 1964 1965 1966
0000 . 0000 0000 . 0000
0000 . 0000 0000 . 0000
4700 . 4700 4700 . 4700
7300 . 7300 . 7300 . 7300
1300 1.1300 1. 1300 1.1300
5500 1. 5500 1. 5500 1. 5500
9700 1.9700 1.9700 1.9700
4100  2.4100 2.4100  2.4100
7600 2.7600 2.7600  2.7600
0700  3.0700 3.0700 3.0700
5500  3.5500 3.5500  3.5500
8964 1.0131 . 9401 1. 0920
1973 1974 1975 1976
0000 . 0000 0000 0000
0000 . 0000 0000 0000
4700 . 4700 4700 4700
7300 . 7300 7300 7300
1300 1.1300 1. 1300 1.1300
5500 1. 5500 1. 5500 1. 5500
9700 1.9700 1.9700 1.9700
4100  2.4100 2.4100  2.4100
7600 2.7600 2.7600 2.7600
0700 3.0700 3.0700 3.0700
5500  3.5500 3.5500 3.5500
9776 . 9718 1.1712 1.0746
1983 1984 1985 1986
0000 . 0000 0000 . 0000
0000 . 0000 0000 . 0000
4700 . 6810 5280 6080
7400 1.0110 8590 8870
0100 1.2550 1. 3910 1.1750
3200 1.8120 1.7770 1.6310
6600 2.0610 2.3260 1.9840
0500 2.0590 2.4400 2.5190
2600 2.1370  2.4010 2.5830
5400 2.3680 2.5320 2.5700
0400 2.6860 2.6860 2.9220
0554  1.0602 1. 0559 1.0141
1993 1994 1995 1996
0000 0000 0000 0000
0000 . 0000 0000 0000
7550 . 7540 . 6660 . 5340
9820 1.1030 1. 0540 . 8580
0270 1. 2540 1. 4890 1. 4590
1920 1. 4650 1.7790 1.9930
3780 1.5930 1.9400  2.3300
6430 1.8040 2.1820 2.3510
7960 2.0490 2.3570 2.4690
9710 2.2250  2.4900 2.7770
2400 2.4230 2.6780  2.5820
0361 . 9969 1.0331 1.0043

PRWONNERRE

BPNONNRERE NNNNERRE

PN R

1967

. 0000
. 0000
. 4700
7300
1300
5500
9700
4100
7600
0700
5500
0166

LWNNERERE NONNEREE PLOONNE R R

FPNNNNNRP P

HAD_| ND

1968

. 0000
. 0000
. 4700
. 7300

1300
5500
9700
4100
7600
0700
5500
0278

PNNNR R RPWNNNRP - PWOWWNNR PP

NNONN R

1969

. 0000
. 0000
. 4700
. 7300

1300
5500
9700
4100
7600
0700
5500
0835

PNONRRRE PONNR R PWOWNNR R

PRONRERRE

1970

. 0000
. 0000
. 4700
. 7300

1300
5500
9700
4100
7600
0700
5500
0274

PNRRRRE PWNhNNERE WWNNEREE

L WD RERE

1971

. 0000
. 0000
. 4700

7300
1300
5500
9700
4100
7600
0700
5500

. 9874

PNRERRREE Il o o WO R R

PWNNNR PP

1972

. 0000
. 0000
. 4700
. 7300

1300
5500
9700
4100
7600
0700
5500

. 9795
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Table 2.4.7 Faroe Haddock. Proportion mature-at-age.

Run title : FAROE HADDOCK (I CES DI VI SI ON Vb) HAD_| ND
At 7/05/2003 11:06

Table 5 Proportion mature-at-age
YEAR 1961 1962
AGE
0 . 0000 . 0000
1 . 0000 . 0000
2 . 0600 . 0600
3 . 4800 . 4800
4 . 9100 . 9100
5 1.0000 1.0000
6 1.0000 1.0000
7 1.0000 1.0000
8 1.0000 1.0000
9 1.0000 1.0000
+gp 1.0000 1.0000
YEAR 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972
AGE
0 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
1 0000 0000 0000 0000 0000 . 0000 0000 0000 0000 0000
2 0600 0600 0600 0600 0600 . 0600 0600 0600 0600 0600
3 4800 4800 4800 4800 4800 . 4800 4800 4800 4800 4800
4 9100 9100 9100 9100 9100 . 9100 9100 9100 9100 9100
5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
7 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
8 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
9 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
+gp 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
YEAR 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
AGE
0 0000 0000 0000 0000 0000 . 0000 0000 0000 0000 0000
1 0000 0000 0000 0000 0000 . 0000 0000 0000 0000 0000
2 0600 0600 0600 0600 0600 . 0600 0600 0600 0600 0800
3 4800 4800 4800 4800 4800 . 4800 4800 4800 4800 6200
4 9100 9100 9100 9100 9100 . 9100 9100 9100 9100 8900
5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
7 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
8 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
9 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
+gp 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
YEAR 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
AGE
0 0000 0000 0000 0000 0000 . 0000 0000 0000 0000 0000
1 0000 0000 0000 0000 0000 . 0000 0000 0000 0000 0000
2 0800 0800 0300 0300 0500 . 0500 0200 0800 1600 1800
3 6200 7600 6200 4300 3200 . 2400 2200 3700 5800 6500
4 8900 9800 9600 9500 9100 . 8900 8700 9000 9300 9100
5 1.0000 1.0000 1.0000 9900 9800 . 9800 9900 1.0000 1.0000 1.0000
6 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
7 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
8 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
9 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
+gp 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
YEAR 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
AGE
0 0000 0000 0000 0000 0000 . 0000 0000 0000 0000 0000
1 0000 0000 0000 0000 0000 . 0000 0000 0000 0000 0000
2 1100 0500 0300 0300 0100 . 0100 0100 0200 0900 0800
3 5000 4200 4700 4700 4700 . 3600 3500 3600 5400 4900
4 . 8500 . 8600 . 9100 9300 9100 8700 . 8600 8700 9300 . 9700
5 . 9700 . 9600 . 9600 9800  1.0000 9900 . 9900 9900 1.0000 1.0000
6 . 9900 . 9900 .9900 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
7 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
8 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
9 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
+gp 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
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Table 2.4.8 Faroe Haddock

FARCE Haddock (I CES SUBDI VI SI ON

102

SUMVER SURVEY

1996 2002

110.60.7

18
200 72162.43 30779.82 63552.
200 92544. 30 9956. 23 29234.
200 21020. 47 1624. 49 3446.
200 18854.27 8834. 36 5848.
200 168129.70 17172.19 8140.
200 136589. 10 99542.02 12671.
200 110026.40 48005.29 57580.

SPRI NG SURVEY

1993 2002

110.95 1.0

06
100 16650. 20 1968. 10 284.
100 41978.10 19710.90 1403.
100 29057.60 30653.90 21556.
100 3191. 60 7215.50 16758.
100 3628. 60 355. 40 4193.
100 5180. 30 6727. 10 121.
100 26833. 10 8255. 60 4781.
100 30855. 60 36159. 40 3604.
100 22182. 00 9302. 10 30604.
100 20184. 30 24915.90 7204.
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VB)

89 1729.
27 44161.
12 153109.
11 1611.
46 575.
66 4803.
07 6097.

80 335.
70 255.
40 851.
60 25078.
90 10696.
20 1535.
30 248.
10 1167.
80 5001.
80 14485.

COVB- SURVEY1.
67 215.02
34 1079. 06
19 17887.29
97 8698. 55
70 1578.78
72 208. 54
66 1893. 65
20 217. 80
00 164. 20
30 121.70
00 718.70
30 12426.70
20 4317. 00
20 530. 10
00 32.80
40 1167. 00
90 1570. 30

dat

273.
176.
303.
9904.
5019.
720.
176.

312.
62.
.40
132.
359.
3256.
1825.
136.
54.
371.

61
28
13
61
44
33
59

80
90

60

30
50
50
60
10

252.
82.
90.

193.

5432.
2703.
427.

350.
150.

44.

55.
1811.
438.
111.

65
31
97
37
45
14
23

426.
164.
74.

87.
3074.
1222.

73



Table 2.4.9 Faroe Haddock

Lowest of t VPA Version 3.1

7/ 05/2003 10:35
Ext ended Survivors Anal ysis
FAROCE HADDOCK (| CES DI VI SI ON Vb) HAD | ND
CPUE data fromfile D:\Vpa\vpa2003\yc-est\conb-surveyl. dat
Catch data for 42 years. 1961 to 2002. Ages O to 10.

Fl eet First Last First Last Al pha Bet a

year year age age
SUMVER SURVEY 1996 2002 1 8 . 600 . 700
SPRI NG SURVEY 1993 2002 0 6 .950 1.000

Ti me-seri es weights

Tapered tine weighting not applied

Catchability analysis
Cat chability dependent on stock size for ages < 2
Regression type = C

M ni mum of 5 points used for regression
Survivor estinmates shrunk to the popul ation nean for ages < 2

Catchability i ndependent of age for ages >= 6

Term nal popul ation estimtion :

Survivor estimates shrunk towards the nean F
of the final 5 years or the 5 ol dest ages.

S.E. of the nmean to which the estimates are shrunk = . 500

M ni mum standard error for popul ation
estimates derived fromeach fleet = . 300

Prior weighting not applied

Tuni ng converged after 30 iterations

1

Regr essi on wei ghts
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
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Table 2.4.9 (cont.)

Fishing nortalities

Taper wei ghted geonetric nmean of the VPA popul ati ons:

2. 83E+04 2. 34E+04

1.92E+04 1.46E+04 9.27E+03 5.52E+03 3. 30E+03

Standard error of the weighted Log(VPA popul ati ons)

1.0389 1. 0439 1. 0457 1.0141 1.0012 1. 0006 1.0124 . 9820 1.1478
Log-catchability residuals.
Fl eet SUMVER SURVEY
Age 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
0 No data for this fleet at this age
1 99.99 99.99 99.99 1.29 3.31 -4.88 -5.78 2.47 2.27 1.32
2 99.99 99.99 99.99 -.07 .46 -.41 -.36 -.07 .23 .21
3 99.99 99.99 99.99 -.13 -.08 -.48 1.35 -.26 -.23 -. 17
4 99.99 99.99 99.99 -. 17 28 .07 -.39 08 .22 -.08
5 99.99 99.99 99.99 -.29 09 .00 18 22 -.25 04
6 99.99 99.99 99.99 -.13 12 -. 47 -.05 21 -.02 35
7 99.99 99.99 99.99 -.23 -.63 .70 04 -.05 .21 13
8 99.99 99.99 99.99 -.24 -.08 .38 31 24 -.08 13
Mean | og-catchability and standard error of ages with
catchability
i ndependent of year class strength and constant w.r.t.
Age 2 3 4 5 6 7
Mean Log q -5. 3460 -5.1158 -5.4978 -5.5925 -5.5075 -5.5075 -
S. E(Log q) . 3215 . 6105 . 2336 . 1989 . 2645 . 4095

Age 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
0 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
1 .000 .000 .000 .000 .000 .000 .000 .000 .000 .00O
2 .071 .050 .010 .009 .011 .040 .013 .073 .052 .037
3 .167 .165 .107 .084 .105 .212 .766 .322 .227 .236
4 .188 .260 .314 .371 .241 .280 .299 .299 .473 .336
5 .197 .152 .310 .420 .482 .373 .432 .368 .448 .455
6 .194 .227 .190 .386 .533 .644 .463 .477 .461 .748
7 .198 .233 .244 .374 .570 1.322 .820 .370 .399 .474
8 .159 .244 .246 .370 .386 1.088 2.145 .782 .317 .576
9 .188 .224 .262 .321 .591 .885 .805 .437 .374 .451
XSA popul ati on nunbers (Thousands)
ACGE
YEAR 0 1 2 3 4 5 6 7 8 9
1993 1.33E+05 7. 74E+03 1.82E+03 2.14E+03 1.77E+03 3.43E+03 3.37E+03 2.91E+03 9.85E+02 1.30E+03
1994 5. 94E+04 1.09E+05 6.34E+03 1.39E+03 1.48E+03 1.20E+03 2.30E+03 2.27E+03 1.96E+03 6.88E+02
1995 1. 12E+04 4.86E+04 8. 90E+04 4.94E+03 9.64E+02 9.37E+02 8.42E+02 1.50E+03 1.47E+03 1.26E+03
1996 4. 47E+03 9. 19E+03 3.98E+04 7.22E+04 3.63E+03 5.77E+02 5.62E+02 5.70E+02 9.64E+02 9. 43E+02
1997 2.27E+04 3.66E+03 7.53E+03 3.23E+04 ©5.44E+04 2.05E+03 3.10E+02 3.13E+02 3.21E+02 5.45E+02
1998 3.43E+04 1.86E+04 3.00E+03 6.09E+03 2.38E+04 3.50E+04 1.04E+03 1.49E+02 1.45E+02 1.79E+02
1999 1. 45E+05 2.81E+04 1.52E+04 2.36E+03 4.03E+03 1.47E+04 1.97E+04 4.46E+02 3.25E+01 4.00E+01
2000 7.09E+04 1.19E+05 2.30E+04 1.23E+04 8.98E+02 2.45E+03 7.82E+03 1.02E+04 1.61E+02 3.12E+00
2001 7.07E+04 5.81E+04 9.75E+04 1.75E+04 7.30E+03 5.45E+02 1.39E+03 3.98E+03 5.74E+03 6.02E+01
2002 3. 70E+04 5.78E+04 4.75E+04 7.57E+04 1.14E+04 3.72E+03 2.85E+02 7.17E+02 2.18E+03 3. 42E+03
Esti mat ed popul ati on abundance at 1st Jan 2003
0. 00E+00 3. 03E+04 4.74E+04 3.75E+04 4.90E+04 6.69E+03 1.93E+03 1.10E+02 3.65E+02 1.01E+03

1.95E+03 9. 77E+02 4. 36E+02

1.4763

time

5. 5075
. 2530
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Table 2.4.9 (cont.)

Regression statistics :

Ages with g dependent on year class strength

Age Sl ope t-val ue I ntercept

1 4.43 -2. 477 -16. 25

RSquar e
.09

No Pts

7

Reg
4

S. e

.07

Mean Log (

-4.19

Ages with g i ndependent of year class strength and constant w.r.t. tine.

Age Sl ope t-val ue I ntercept
2 .90 . 975 5.79
3 1.36 -1.490 3.43
4 .93 1.036 5.73
5 . 93 1.653 5.77
6 1.02 -.215 5.48
7 1.03 -.210 5. 45
8 1.09 -1.935 5.35

Fl eet : SPRI NG SURVEY

Age 1993 1994 1995 1996 1997
0 -.97 1.66 2.60 -.84 -2.21
1 -.05 -.55 . 67 .99  -.90
2 -.27 . 06 L11 . 66 .94
3 -.29 -.13 -.25 .43 .40
4 -.18 -.21 -.03 .48 .49
5 -.26 -.85 -.23 . 88 . 67
6 .29 -.14 -.03 .20 -.61
7 No data for this fleet at this age
8 No data for this fleet at this age

RSquar e

.95
.77
.98
.99
.97
.93
.99

1998 19
-1.92 -
.22
-1.66
.23
.30
-.07
.07

-.10

No Pts
7

7

7

7

7

7

7

99 2000
.12 .88
.00 -.07
.37 -.27
-.64

.00 -1.28
.28 -.58
.43  -.05

Reg

2001

-.62
.41
.37
. 36

.29

S. e

.29
.76
.22
.16
.29
. 46
.21

2002

.30

-.34
-.02

.08

.44

Mean Q

-5.35
.12
.50
.59
.51
.48
.41

oo oo

Mean | og-catchability and standard error of ages with catchability
i ndependent of year class strength and constant wr.t.

Age 2 3
Mean Log q -5.9242 -5.8135
S. E(Log Q) . 7175 . 3520

Regression statistics :

Ages with q dependent on year class strength

Age Slope t-value I nt er cept
0 1.97 -1.962 .34
1 . 93 . 387 5.94

4 5
-6.1443 -6. 3546
. 5188 . 5292
RSquare No Pts Reg
.34 10 1
. 80 10

tinme
6
-6. 7754
. 3321
s.e Mean Log q
. 62 -5.39
.62 -5.63

Ages with g independent of year class strength and constant w.r.t. tine.

Age Sl ope t-val ue I ntercept
2 .83 1. 256 6. 58
3 . 89 1.603 6.18
4 . 80 2.621 6. 61
5 1.03 -.181 6. 32
6 . 86 2.439 6. 85

RSquar e

. 87
.97
.95
. 86
.98

No Pts

10
10
10
10
10

Reg

S. e

. 57
.29
.32
. 57
.23

Mean Q

-5.92
-5.81
-6.14
-6.35
-6.78
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Table 2.4.9 (cont.)

Term nal year survivor and F sunmaries :
Age O Catchability dependent on age and year class strength

Year class = 2002

Fl eet Esti mat ed I nt Ext Var N Scal ed
Survi vors s.e s.e Rati o Wei ght s
SUMVER SURVEY 1. . 000 . 000 .00 0 . 000
SPRI NG SURVEY 60348. 1.712 . 000 .00 1 . 271
P shrinkage nean 23412. 1.04 . 729
F shrinkage nean 0. .50 . 000
Wi ghted prediction :
Survi vors I nt Ext N Var F
at end of year s.e s.e Rati o
30264. .89 .81 2 . 907 . 000
Age 1 Catchability dependent on age and year class strength
Year class = 2001
Fl eet Esti mat ed I nt Ext Var N Scal ed
Survivors s.e s.e Rati o Wi ght s
SUMVER SURVEY 176632. 4.444 . 000 .00 1 .014
SPRI NG SURVEY 63594. . 623 . 026 .04 2 . 727
P shrinkage nean 19204. 1.05 . 258
F shrinkage nean 0. .50 . 000
Wi ghted prediction :
Survivors I nt Ext N Var F
at end of year s.e s.e Rati o
47359. .53 .36 4 . 685 . 000
Age 2 Catchability constant w.r.t. time and dependent on age
Year class = 2000
Fl eet Esti nat ed I nt Ext Var N Scal ed
Survi vors s.e s.e Rati o Wi ght s
SUMVER SURVEY 46891. . 343 . 155 .45 2 . 497
SPRI NG SURVEY 25204. . 473 . 270 .57 3 . 261
F shrinkage nean 36427. .50 . 242
Wi ghted prediction :
Survi vors I nt Ext N Var F
at end of year s.e s.e Rati o
37517. .24 .15 6 . 628 . 037
Age 3 Catchability constant w.r.t. tinme and dependent on age
Year class = 1999
Fl eet Esti mat ed I nt Ext Var N Scal ed
Survivors s.e s.e Rati o Wei ght s
SUMVER SURVEY 56932. . 304 . 160 .53 3 . 388
SPRI NG SURVEY 50510. . 294 . 091 .31 4 . 423
F shrinkage nean 33544, .50 . 189

Wei ghted prediction :

Survi vors I nt Ext N Var F
at end of year s.e s.e Rati o
48981. .20 .10 8 . 527 . 236

Esti mat ed
F
. 000
. 000
. 000

. 000

Esti mat ed
F

. 000
. 000

. 000
. 000

Esti mat ed
F

. 030
. 054

. 038

Esti mat ed
F

. 206
. 230

. 328
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Table 2.4.9 (cont.)

Age 4 Catchability constant w.r.t. time and dependent on age

Year class = 1998

Fl eet Esti mat ed I nt Ext Var N Scal ed Esti mat ed
Survi vors s.e s.e Rati o Wei ght s F
SUMMER SURVEY 6054. . 216 . 132 .61 4 . 516 . 366
SPRI NG SURVEY 7620. . 259 . 176 .68 5 .335 . 301
F shrinkage nean 7079. .50 . 150 . 320

Wei ghted prediction :

Survi vors I nt Ext N Var F
at end of year s.e s.e Rati o
6694. .16 .09 10 . 590 . 336

Age 5 Catchability constant w.r.t. time and dependent on age

Year class = 1997

Fl eet Esti mat ed I nt Ext Var N Scal ed Esti mat ed
Survi vors s.e s.e Rati o Wi ght s F
SUMVER SURVEY 1958. . 183 .121 . 66 5 . 575 . 450
SPRI NG SURVEY 1787. . 248 . 211 .85 6 . 267 . 485
F shrinkage nean 2113. .50 . 158 . 423

Wi ghted prediction :

Survivors I nt Ext N Var F
at end of year s.e s.e Rati o
1934. .15 .09 12 . 635 . 455

Age 6 Catchability constant w.r.t. time and dependent on age

Year class = 1996

Fl eet Esti mat ed I nt Ext Var N Scal ed Esti mat ed
Survi vors s.e s.e Rati o Wi ght s F
SUMVER SURVEY 122. . 167 . 150 .90 6 . 531 . 698
SPRI NG SURVEY 69. . 230 .171 .74 7 . 295 1.021
F shrinkage nean 181. .50 . 174 . 520

Wi ghted prediction :

Survi vors I nt Ext N Var F
at end of year s.e s.e Rati o
110. .14 .13 14 . 946 . 748

Age 7 Catchability constant w.r.t. tine and age (fixed at the value for age) 6

Year class = 1995

Fl eet Esti mat ed I nt Ext Var N Scal ed Esti mat ed
Survivors s.e s.e Rati o Wi ght s F
SUMVER SURVEY 381. . 157 . 103 . 65 7 . 577 . 459
SPRI NG SURVEY 456. . 208 . 179 . 86 7 . 265 . 396
F shrinkage nean 217. .50 . 158 . 703

Wei ghted prediction :

Survi vors I nt Ext N Var F
at end of year s.e s.e Rati o
365. .13 .10 15 . 792 . 474
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Table 2.4.9 (cont.)

Age 8 Catchability constant w.r.t. tinme and age (fixed at the value for age) 6

Year class = 1994

Fl eet Esti mat ed I nt Ext Var N Scal ed Esti mat ed
Survi vors s.e s.e Rati o Wei ght s F
SUMMER SURVEY 1157. . 156 . 030 .19 7 . 650 . 517
SPRI NG SURVEY 1222. . 208 . 114 .55 7 . 175 . 495
F shrinkage nean 490. .50 . 175 . 954

Wei ghted prediction :

Survi vors I nt Ext N Var F
at end of year s.e s.e Rati o
1005. .14 .10 15 . 747 . 576

Age 9 Catchability constant wr.t. tine and age (fixed at the value for age) 6

Year class = 1993

Fl eet Esti nat ed I nt Ext Var N Scal ed Esti mat ed
Survi vors s.e s.e Rati o Wi ght s F
SUMMVER SURVEY 1743. . 161 . 047 .29 6 . 612 . 460
SPRI NG SURVEY 2376. . 204 . 124 .61 7 . 185 . 356
F shrinkage nean 1484. .50 . 203 . 522

Wi ghted prediction :

Survivors I nt Ext N Var F
at end of year s.e s.e Rati o
1787. .15 . 06 14 . 418 . 451
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Table 2.4.10 Faroe Haddock. Fishing mortality (F) at age.
Run title : FARCE HADDOCK (ICES DI VI Sl ON Vb) HAD_| ND
At 7/05/2003 11:06
Terminal Fs derived using XSA (Wth F shrinkage)

Table 8 Fishing nortality (F) at age

YEAR 1961 1962
AGE
0 . 0000 . 0000
1 . 0000 . 0000
2 .1875 . 3232
3 L4162 . 5866
4 . 4209 . 5980
5 . 4387 . 3480
6 . 5879 . 6706
7 9483  1.0499
8 . 8742 . 9736
9 . 6600 . 7351
+gp . 6600 . 7351
0 FBAR 3- 7 . 5624 . 6506
YEAR 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972
AGE
0 . 0000 . 0000 . 0000 .0000  .0000 . 0000 . 0000 .0000  .0000 . 0000
1 . 0000 . 0000 . 0000 .0000  .0000 . 0000 . 0000 .0000  .0000 . 0000
2 3801 0876 0691 0609 0641 . 1261 0860 0552 0526 0253
3 5639 3723 2354 2370 1873 . 2647 2364 2529 1937 4228
4 . 7261 5193 4767 4515 2971 . 3483 5320 3345 4187 2855
5 . 5591 5369 3678 5006 2997 . 2847 3330 3639 2755 4520
6 . 4026 6107 5882 5421 5406 . 4540 4975 5559 5560 1495
7 1.2493 3375 9618 9128 6906 . 8367 8276 8739 8378 6720
8 1.1139 1.2027 2.3618 7509 6634 5851  1.0631 5429 4224 4059
9 .8185 6472 9619 6373 5022 5057 6566 5386 5060 3957
+gp 8185 6472 9619 6373 5022 5057 6566 5386 5060 3957
0 FBAR 3- 7 7002 4753 5260 5288 4030 4377 4853 4762 4564 3964
YEAR 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
AGE
0 0000 0000 0000 0000 0000 . 0000 0000 0000 0000 0000
1 0000 0000 0000 0000 0000 . 0000 0000 0000 0000 0000
2 1672 1266 1230 0908 0108 .0010 0004 0325 0237 0383
3 4308 2172 2650 1878 1128 . 0547 0457 0285 1373 4617
4 2385 3730 2412 3810 1815 . 1665 1254 2025 1314 3708
5 3134 1279 2116 2216 5273 . 2115 1912 2749 2112 2917
6 2695 1714 0957 2871 7246 . 3820 1408 2135 2264 2775
7 1946 2134 0859 1601 3904 . 5760 2721 1702 2004 2523
8 2907 1433 1599 2539 3788 . 4968 3303 3954 0920 2266
9 2627 2068 1595 2621 4437 . 3689 2130 2526 1730 2854
+gp . 2627 . 2068 . 1595 (2621 . 4437 . 3689 . 2130 .2526  .1730 . 2854
0 FBAR 3- 7 . 2894 . 2206 1799 2475  .3873 . 2781 .1551 .1779  .1813 . 3308
YEAR 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
AGE
0 0000 0000 0000 0000 0000 . 0000 0000 0000 0000 0000
1 0000 0000 0000 0000 0000 . 0000 0000 0000 0000 0000
2 0252 0329 0280 0097 0338 . 0394 0048 0129 0295 0168
3 1917 1167 1693 0940 0927 . 0681 1208 1273 1717 0760
4 3480 3895 2392 2489 1845 .1864 1364 2212 2624 1864
5 3498 2171 3474 2597 2619 . 2366 3330 2336 2187 2631
6 1382 3335 4162 3588 3081 . 3056 3206 3579 3180 2607
7 2991 0853 2083 1572 4745 . 2081 5160 4232 4051 2683
8 3101 2929 1720 5177 5844 . 2379 3884 4612 2683 2315
9 2907 2651 2781 3103 3650 . 2361 3410 3415 2962 2432
+gp 2907 2651 2781 3103 3650 . 2361 3410 3415 2962 2432
0 FBAR 3- 7 2654 2284 2761 2237 2643 . 2010 2854 2726 2752 2109
YEAR 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
AGE
0 . 0000 . 0000 . 0000 .0000  .0000 . 0000 . 0000 .0000  .0000 . 0000
1 . 0000 . 0000 . 0000 .0000  .0000 . 0000 . 0000 .0000  .0000 . 0000
2 . 0710 . 0495 . 0100 . 0091 . 0114 . 0399 . 0127 . 0727 . 0524 . 0368
3 L1670 .1648 . 1067 .0835 1050 .2124  .7658 .3217 . 2266 . 2360
4 . 1881 . 2597 .3138 3710 . 2406 . 2805 . 2986 02990 . 4734 . 3360
5 . 1968 L1522 .3101 4199 . 4818 . 3730 4324 3677 L4476 . 4548
6 1943 . 2268 .1902 . 3861 . 5328 . 6441 . 4633 L4769 . 4609 . 7485
7 . 1982 . 2331 2444 3741 .5696 1.3224  .8203 3704  .3992 L4741
8 . 1590 . 2438 . 2456 .3703  .3858 1.0881 2.1448 7825  .3175 .5758
9 .1881 . 2242 L2622 03206 .5906 . 8852 . 8047 4373 .3739 . 4506
+gp .1881 . 2242 L2622 03206 .5906 . 8852 . 8047 4373 .3739 . 4506
0 FBAR 3- 7 . 1889 . 2073 2330  .3269  .3860 . 5665 . 5561 3671  .4015 . 4499
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Table 2.4.11

Run title : FAROE HADDOCK (I CES DI VI SI ON Vb)

0

At

7/ 05/ 2003 11:06

Ter mi nal
Tabl e 10
YEAR 1961 1962
AGE
0 70656 44919
1 47070 57849
2 51279 38537
3 23796 34806
4 16517 12850
5 6028 8877
6 3245 3182
7 1512 1476
8 448 480
9 135 153
+gp 0 0
TOTAL 220684 203129
YEAR 1963 1964
AGE
0 33781 30143
1 36777 27658
2 47362 30110
3 22837 26515
4 15850 10638
5 5786 6278
6 5132 2708
7 1332 2809
8 423 313
9 148 114
+gp 0 0
TOTAL 169429 137286
YEAR 1973 1974
AGE
0 104507 83496
1 63921 85563
2 23690 52334
3 26483 16410
4 6438 14093
5 11444 4152
6 4285 6849
7 6569 2680
8 657 4428
9 325 402
+gp 52 865
TOTAL 248372 271272
YEAR 1983 1984
AGE
0 58811 39456
1 49810 48151
2 19615 40781
3 12477 15660
4 1440 8434
5 1580 833
6 796 912
7 6174 568
8 3067 3748
9 4149 1842
+gp 3461 4567
TOTAL 161380 164950
YEAR 1993 1994
AGE
0 132839 59389
1 7739 108760
2 1821 6336
3 2141 1389
4 1766 1483
5 3427 1198
6 3367 2304
7 2914 2270
8 985 1957
9 1295 688
+gp 1187 1648
TOTAL 159481 187421

1965 1
37827 8
24679 3
22644 2
22586 1
14961 1
5182
3005
1204
1641
77
0
133805 17
1975 1
39073 5
68361 3
70053 5
37750 5
10812 2
7946
2992
4724
1772
3141
1396
248020 23
1985 1
14055 2
32304 1
39422 2
32307 3
11409 2
4677
549
535
427
2290
4401
142376 13
1995 1996
11228 4473
48624 9193
89045 39810
4937 72176
964 3633
937 577
842 562
1504 570
1472 964
1256 943
1405 1576
162213 134477

St ock nunber-at-age (start of year)

Faroe Haddock. Stock number-at-age.

HAD_| ND

Fs derived using XSA (Wth F shrinkage)

Nunber s*10**- 3

966 1967 1968
1816 47691 53082
0970 66985 39046
0206 25356 54843
7302 15565 19470
4613 11176 10567
7605 7618 6798
2937 3774 4622
1366 1398 1800
377 449 574
127 146 189
0 0 0
7317 180157 190991
976 1977 1978
2361 4154 7376
1990 42870 3401
5969 26191 35099
0716 41846 21213
3712 34412 30606
6955 13263 23498
5265 4562 6409
2226 3235 1810
3549 1553 1793
1237 2254 870
1515 2613 1109
5495 176953 133182
986 1987 1988
7946 21578 13499
1507 22880 17667
6448 9421 18733
1385 21446 7458
2331 23389 16004
7354 14255 15924
2706 4644 8982
296 1547 2794
356 207 788
294 173 95
2930 1198 669
3553 120739 102611
1997 1998 1999
22697 34346 145443
3662 18583 28120
7526 2998 15214
32298 6092 2359
54357 23808 4033
2052 34988 14725
310 1038 19727
313 149 446
321 145 33
545 179 40
1264 929 378
125347 123255 230518

1969

23049
43460
31968
39580
12234
6107
4187
2403
638
262

0
163889

1979

5208
6039
2784
28708
16443
21214
15570
3581
833
893
424
101697

1989

4367
11052
14464
14744

5704
10874
10290

2000

70924
119079
23023
12299
898
2450
7824
10162
161

3

220
247041

2084
860
180

0
166138

1980

23623
4264
4944
2279

22453

11875

14346

11074
2233

490
423
98005

1990

3968
3575

2001

70651
58068
97493
17527
7300
545
1389
3976
5745
60

63
262818

1971

35342
40521
15450
27569
15270
14992
3348
1683
712
409

0
155295

1981

29262
19341
3491
3918
1813
15014
7385
9487
7648
1231
249
98840

1991

2717
3248
2927

2002

36965
57844
47542
75745
11440
3723
285
717
2184
3424
106
239975

0
190874

1982

60838
23957
15835
2791
2796
1302
9952
4822
6356
5711
947
135308

1992

9452
2225
2660

2003

0
30264
47359
37517
48981

6694
1934
110
365
1005
1842
176072
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Table 2.4.12 Faroe Haddock.
Run title : FAROCE HADDOCK (I CES DI VI SI ON Vb) HAD_| ND
At 7/05/2003 11:06
Tabl e 16 Sunmmary (w thout SOP correction)
Terminal Fs derived using XSA (Wth F shrinkage)

RECRUI TS TOTALBI O TOTSPBI O LANDI NGS Yl ELDY SSB FBAR 3- 7
Age O
1961 70656 81164 47797 20831 . 4358 . 5624
1962 44919 83420 51875 27151 . 5234 . 6506
1963 33781 80753 49547 27571 . 5565 . 7002
1964 30143 68577 44128 19490 . 4417 . 4753
1965 37827 65655 45555 18479 . 4056 . 5260
1966 81816 60934 43953 18766 . 4270 . 5288
1967 47691 60206 41959 13381 . 3189 . 4030
1968 53082 78075 45379 17852 . 3934 L4377
1969 23049 83814 53422 23272 . 4356 . 4853
1970 49492 87297 59858 21361 . 3569 . 4762
1971 35342 81751 62908 19393 . 3083 . 4564
1972 78073 83079 61975 16485 . 2660 . 3964
1973 104507 82753 61578 17976 . 2919 . 2894
1974 83496 95415 64631 14773 . 2286 . 2206
1975 39073 121785 75405 20715 L2747 L1799
1976 52361 135610 89220 26211 . 2938 . 2475
1977 4154 121037 96373 25555 . 2652 . 3873
1978 7376 120570 97226 19200 . 1975 . 2781
1979 5208 97683 85394 12418 . 1454 . 1551
1980 23623 87636 81902 15016 . 1833 L1779
1981 29262 78962 75846 12233 .1613 .1813
1982 60838 68306 56804 11937 . 2101 . 3308
1983 58811 63961 51811 12894 . 2489 . 2654
1984 39456 83382 53820 12378 . 2300 . 2284
1985 14055 93973 62602 15143 . 2419 . 2761
1986 27946 98502 65604 14477 . 2207 . 2237
1987 21578 87615 67294 14882 . 2211 . 2643
1988 13499 77373 61882 12178 . 1968 . 2010
1989 4367 69699 51703 14325 L2771 . 2854
1990 3968 53552 43711 11726 . 2683 . 2726
1991 2717 38662 34663 8429 . 2432 . 2752
1992 9452 28997 26892 5476 . 2036 . 2109
1993 132839 25784 23067 4026 . 1745 . 1889
1994 59389 27222 21427 4252 . 1984 . 2073
1995 11228 82884 22389 4948 . 2210 . 2330
1996 4473 101356 47520 9642 . 2029 . 3269
1997 22697 97423 75143 17924 . 2385 . 3860
1998 34346 82007 73269 22210 . 3031 . 5665
1999 145443 62829 53552 18482 . 3451 . 5561
2000 70924 64457 42004 15821 . 3767 . 3671
2001 70651 111963 49741 16339 . 3285 . 4015
2002 36965 132160 73029 25584 . 3503 . 4499
Arith.
Mean 42395 81150 56997 16219 . 2907 . 3508
0 Units (Thousands) (Tonnes) (Tonnes) (Tonnes)

See Table 2.4.18 for the summary table with recruitment at age 2!!
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Table 2.4.13 Management option tables INPUT DATA FAROE HADDOCK
Stock size

The yearclasses up to 2000 included are derived frarn the final 2003 VPA.

The yearclasses 2001-2002 at age 2 are estimated using XSA tuned with surveys including indices for age 0-2
and apply a natural mortality of 0.2 in forward calculations of the numbers using standard %PA equations

The yearclass 2003 at age 2 in 2005 is estimated as the geomean of the yearclasses since 1280

Aged Agel Age? Year age 2 Geomean(1930-2003)

1980 4944
Y C2001 47359 1981 349
YC2002 30264 24778 1982 15835
Y2003 14267 1983 19615
081873 1984 40781
1985 39422
Age 2003 2004 2005 1986 26448
2 47400 243800 14300 1987 a4

3 7517 1988 18733 14267
4 43551 1989 14464
5 G624 1920 045
=3 1934 1991 2027
7 110 1992 266D
8 365 1993 1821
9 1005 1924 6336
10+ 1842 1995 89045
1996 39810
1997 7526
Predicted values rounded 1998 2993
1999 16214
2000 23023
2001 97493
2002 47542
2003 47400
2004 24500
Proportion mature at age 2005 14300
Age 2003 2004 2005 2001 2002 2003 Awvg(01-03)
2 0.1 0.10 0.10 0.09 0.0s 0.1 0.10
3 0.48 050 0.50 0.54 0.49 0.48 0.50
4 0.7 056 0.96 093 0.7 0s7 0.96
5 0.99 0s9 099 1.00 1.00 099 0.99
=3 1.00 1.00 1.00 1.00 1.00 1.00 1.00
7 1.00 1.00 1.00 1.00 1.00 100 1.00
8 1.00 1.00 1.00 1.00 1.00 1.00 1.00
9 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10+ 1.00 1.00 1.00 1.00 1.00 1.00 1.00

The maturity at age 2004-2005 is estimated as the
average of the maturity at age 2001-2003 {running 3-yrs average)
Catch/stock weights at age
Prediction using mean catch weight at age a+1 = mean catch weight at age a in yeart * Gro

Age 2003 2004 2005 2002 2003 2004 2005
2 0.584 0.554 0.584 2 0.584 0.584 0.584 0.584 Age 2 = age 2 in 2002
5 0.8058 0.805 0.505 5 0.857 0.805 0.805 0.805
4 1.118 1.050 1.050 4 1.408 1.118 1.050 1.050
5 1.626 1.452 1.364 5 1.799 1.526 1.452 1.364
53 2.165 2.198 1.748 53 1.974 2165 2188 1.748
7 2.149 2.358 2.393 7 2.301 2149 2.358 2.393
g 2.450 2.288 2510 g 2370 2.450 2.288 2510
9 2.438 2.520 2.354 9 2.626 2.438 2820 2.354
10+ 3.130 3.130 3.130 10+ 3.130 3.130 3.130 3.130 Age 10+ = age 10+ in 2002

Growth estimated her as the geomean since 1975

Exploitation pattern

Age 2003 2004 2005 2000 2001 2002 Average F for 2000-02
2 00540 00540 0.0540 00727 00524 0.0368 2 0.0540

3 02614 02614 02614 03217 0.2266 0.236 3 02614

4 03695 03895 03695 0299  0.4734 0.336 4 0.3695

5 04234 04234 04234 03677 04476  0.4545 5 0.4234

6 04689 04685  0.4689 04769 04609 07485 6 0.4589

7 04146 04146 04146 03704 03992 04741 7 04146

8 04467 04467 04467 07328 03175 05758 g 0.4467

9 04206 04206 04206 04373 03739  0.4506 9 0.4206

10+ 04206 04206  0.4206 04373 03739  0.4506 10+ 0.4206
Avy3-7 03875 03875  0.3875 0.3671 0.4015  0.4499 Fbar(3-7) 0.3875

The exploitation pattern is estimated from the average fishing mortality matrix 2000-2002 from the final %PA in 2002,
The high F values for age 8 in 2000 and for age 6 in 2002 have been excluded from the averaging
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Table 2.4.14 Faroe Haddock. Management option table- input data

MFDP version 1

Run: farhad-mopt1

Time and date: 14:56 5/7/03
Fbar age range: 3-7

2003

Age N M Mat PF PM SWit Sel CWit
2 47400 0.2 0.11 0 0 0.584 0.0540 0.584
3 37517 0.2 0.48 0 0 0.805 0.2614 0.805
4 48981 0.2 0.97 0 0 1.118 0.3695 1.118
5 6694 0.2 0.99 0 0 1.826 0.4234 1.826
6 1934 0.2 1 0 0 2.165 0.4689 2.165
7 110 0.2 1 0 0 2.149 0.4146 2.149
8 365 0.2 1 0 0 2.450 0.4467 2.450
9 1005 0.2 1 0 0 2.438 0.4206 2.438
10 1842 0.2 1 0 0 3.130 0.4206 3.130

2004

Age N M Mat PF PM SWt Sel Cwit
2 24800 0.2 0.1 0 0 0.584 0.0540 0.584
3. 0.2 0.5 0 0 0.805 0.2614 0.805
4. 0.2 0.96 0 0 1.050 0.3695 1.050
5. 0.2 0.99 0 0 1.452 0.4234 1.452
6. 0.2 1 0 0 2.198 0.4689 2.198
7. 0.2 1 0 0 2.358 0.4146 2.358
8. 0.2 1 0 0 2.288 0.4467 2.288
9. 0.2 1 0 0 2.520 0.4206 2.520
10 . 0.2 1 0 0 3.130 0.4206 3.130

2005

Age N M Mat PF PM SWit Sel CWit
2 14300 0.2 0.1 0 0 0.584 0.0540 0.584
3. 0.2 0.5 0 0 0.805 0.2614 0.805
4. 0.2 0.96 0 0 1.050 0.3695 1.050
5. 0.2 0.99 0 0 1.364 0.4234 1.364
6. 0.2 1 0 0 1.748 0.4689 1.748
7. 0.2 1 0 0 2.393 0.4146 2.393
8. 0.2 1 0 0 2.510 0.4467 2.510
9. 0.2 1 0 0 2.354 0.4206 2.354
10 . 0.2 1 0 0 3.130 0.4206 3.130

Input units are thousands and kg - output in tonnes
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Table 2.4.15

MFDP version 1
Run: farhad-mopt1
Index file 05/05/2003

Time and date: 14:56 5/7/03

Fbar age range: 3-7

Faroe Haddock. Management option table - Results

2003
Biomass SSB FMult FBar Landings
138400 96294 1 0.3875 31294
2004 2005
Biomass SSB FMult FBar_Landings| Biomass SSB
124790 95560 0 0 0 135975 118758
95560 0.1 0.0388 3709 131877 114746
95560 0.2 0.0775 7286 127930 110884
95560 0.3 0.1163 10734 124128 107165
95560 04 0.155 14060 120464 103583
95560 0.5 0.1938 17267 116934 100134
95560 0.6 0.2325 20360 113532 96812
95560 0.7 0.2713 23344 110255 93612
95560 0.8 0.31 26223 107096 90530
95560 0.9 0.3488 29000 104051 87561
95560 1 0.3875 31679 101116 84701
95560 1.1 0.4263 34265 98288 81946
95560 1.2 0.4651 36760 95561 79291
95560 1.3 0.5038 39168 92931 76733
95560 1.4 0.5426 41492 90397 74268
95560 1.5 0.5813 43736 87952 71893
95560 1.6 0.6201 45902 85596 69605
95560 1.7 0.6588 47993 83323 67399
95560 1.8 0.6976 50012 81130 65273
95560 1.9 0.7363 51963 79016 63223
95560 2 0.7751 53846 76976 61248
Input units are thousands and kg - output in tonnes
Table 2.4.16 Faroe Haddock Long —term Prediction Input data
MFYPR version 1
Run: farhad-ypr1
Index file 05/05/2003
Time and date: 15:22 5/7/03
Fbar age range: 2-10
Age M Mat PF PM SWit Sel CWwt
2 0.2 0.06 0 0 0.558 0.0759 0.558
3 0.2 0.46 0 0 0.823 0.2650 0.823
4 0.2 0.91 0 0 1.106 0.3695 1.106
5 0.2 0.99 0 0 1.443 0.3811 1.443
6 0.2 1.00 0 0 1.757 0.4558 1.757
7 0.2 1.00 0 0 2.052 0.5776 2.052
8 0.2 1.00 0 0 2.260 0.6538 2.260
9 0.2 1.00 0 0 2.504 0.4923 2.504
10 0.2 1.00 0 0 2.836 0.4923 2.836

Weights in kilograms
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Table 2.4.17 Faroe Haddock Long —term Prediction Results

MFYPR version 1
Run: farhad-ypr1

Time and date: 15:22 5/7/03

Yield per results

FMult Fbar CatchNos  Yield StockNos Biomass SpwnNosJan SSBJan SpwnNosSpwn SSBSpwn

0 0.0000 0.0000 0.0000 5.5167 8.7665 4.0696 7.8024 4.0696 7.8024

0.1 0.0418 0.1480 0.2633 4.7798 6.9250 3.3386 5.9667 3.3386 5.9667

0.2 0.0836 0.2475 0.4122 4.2849 5.7427 2.8496 4.7900 2.8496 4.7900

0.3 0.1254 0.3194 0.5012 3.9281 4.9284 2.4983 3.9812 2.4983 3.9812

0.4 0.1673 0.3741 0.5565 3.6571 4.3378 2.2328 3.3959 2.2328 3.3959

0.5 0.2091 0.4174 0.5917 3.4431 3.8919 2.0243 2.9552 2.0243 2.9552

0.6 0.2509 0.4527 0.6144 3.2690 3.5443 1.8555 2.6126 1.8555 2.6126

0.7 0.2927 0.4822 0.6292 3.1239 3.2661 1.7155 2.3393 1.7155 2.3393

0.8 0.3345 0.5073 0.6387 3.0006 3.0384 1.5973 2.1164 1.5973 2.1164

0.9 0.3763 0.5290 0.6447 2.8941 2.8485 1.4958 1.9313 1.4958 1.9313

1 0.4181 0.5480 0.6483 2.8010 2.6878 1.4075 1.7752 1.4075 1.7752

1.1 0.4599 0.5649 0.6503 2.7185 2.5498 1.3299 1.6417 1.3299 1.6417

1.2 0.5018 0.5800 0.6511 2.6449 2.4300 1.2609 1.5263 1.2609 1.5263

1.3 0.5436 0.5936 0.6510 2.5786 2.3249 1.1993 1.4255 1.1993 1.4255

14 0.5854 0.6059 0.6504 2.5186 2.2319 1.1437 1.3368 1.1437 1.3368

1.5 0.6272 0.6172 0.6495 2.4638 2.1490 1.0934 1.2580 1.0934 1.2580

1.6 0.6690 0.6276 0.6482 2.4135 2.0745 1.0476 1.1876 1.0476 1.1876

1.7 0.7108 0.6372 0.6467 2.3673 2.0073 1.0056 1.1243 1.0056 1.1243

1.8 0.7526 0.6461 0.6451 2.3245 1.9462 0.9670 1.0671 0.9670 1.0671

1.9 0.7945 0.6543 0.6434 2.2848 1.8905 0.9314 1.0152 0.9314 1.0152

2 0.8363 0.6620 0.6417 2.2478 1.8395 0.8985 0.9679 0.8985 0.9679
Reference point F multiplier Absolute F
Fbar(2-10) 1.0000 0.4181
FMax 1.2461 0.5211
FO0.1 0.4472 0.1870
F35%SPR 0.5628 0.2353

Flow -99

Fmed 0.5520 0.2308
Fhigh 1.9955 0.8344

Weights in kilograms
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Table 2.4.18  Faroe haddock (Division Vb) Stock Summary Table

Year Recruitment SSB Landings Mean F
Age2 Ages 3-7
thousands tonnes tonnes
1961 51279 47797 20831  0.5624
1962 38537 51875 27151  0.6506
1963 47362 49547 27571 0.7002
1964 30110 44128 19490  0.4753
1965 22644 45555 18479  0.5260
1966 20206 43953 18766  0.5288
1967 25356 41959 13381  0.4030
1968 54843 45379 17852 0.4377
1969 31968 53422 23272 0.4853
1970 35582 59858 21361  0.4762
1971 15450 62908 19393  0.4564
1972 33176 61975 16485  0.3964
1973 23690 61578 17976  0.2894
1974 52334 64631 14773 0.2206
1975 70053 75405 20715 0.1799
1976 55969 89220 26211  0.2475
1977 26191 96373 25555  0.3873
1978 35099 97226 19200  0.2781
1979 2784 85394 12418  0.1551
1980 4944 81902 15016  0.1779
1981 3491 75846 12233 0.1813
1982 15835 56804 11937  0.3308
1983 19615 51811 12894  0.2654
1984 40781 53820 12378  0.2284
1985 39422 62602 15143 0.2761
1986 26448 65604 14477  0.2237
1987 9421 67294 14882  0.2643
1988 18733 61882 12178  0.2010
1989 14464 51703 14325  0.2854
1990 9048 43711 11726 0.2726
1991 2927 34663 8429  0.2752
1992 2660 26892 5476  0.2109
1993 1821 23067 4026  0.1889
1994 6336 21427 4252 0.2073
1995 89045 22389 4948  0.2330
1996 39810 47520 9642 0.3269
1997 7526 75143 17924 0.3860
1998 2998 73269 22210  0.5665
1999 15214 53552 18482  0.5561
2000 23023 42004 15821  0.3671
2001 97493 49741 16339 0.4015
2002 47542 73029 25584  0.4499
2003 47400 96290 0.3875
Average 29270 57910 16219 03516

Yield and spawning biomass per Recruit
F-reference points:

Fish Mort Yield/R SSB/R
Ages 3-7
Average Current 0.406 0.648 1.788
Fmax 0.511 0.651 1.478
FO.1 0.183 0.575 3.173
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Figure 2.4.4 Faroe Haddock. LN (catch-at-age in numbers) for YC’s 1953 onwards.
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Figure 2.4.12 Relationship between indices age a and age a+1 for the same year class in the summer survey
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Figure 2.4.18 Comparison of the four different XSA runs shown in Figure 2.4.17.
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Figure 2.4.19

Faroe haddock. Comparison of 11 different XSA runs.
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Figure 2.4.21. Faroe haddock predictions
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Figure 2.4.22 Faroe haddock stock recruitment plot.
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2.5 Faroe Saithe
2.5.1 Landings and trends in the fishery

Nominal landings of saithe from the Faroese grounds (Division Vb) have been highly variable since 1960 ranging from
10 000 t to 60 000 t over that period. In 1990 record high landings of about 60 000 t were taken. Thereafter landings
declined steadily to 20 000 t in 1996. Since then landings have increased to 39 000 t in 2000, 51 800 tonnes in 2001 and
to 56 700 tonnes in 2002 (Table 2.5.1.1, Figure 2.5.1.1).

With the introduction of the 200 miles EEZ in 1977, saithe has mainly been fished by Faroese vessels. The principal
fleet consists of large pair trawlers (>1000 HP), which have a directed fishery for saithe, accounting for about 60% of
the reported landings in 1993-2002 (Table 2.5.1.2). The smaller pair trawlers (<1000 HP) have a more mixed fishery
and they account for about 10-20% of the total landings of saithe in 1993-2002. During the last decade the proportion of
saithe in the catches has generally increased for larger pair trawlers and larger single trawlers (>1000 HP) but decreased
for the smaller pair trawlers and jiggers. Other vessels only have small catches of saithe as bycatch.

Catches used in the assessment are presented in Table 2.5.1.1. These include foreign catches that have been reported to
the Faroese Authorities but not officially reported to ICES. Catches in that part of Subdivision Ila which lies
immediately north of the Faroes have also been included. Little discarding is thought to occur in this fishery.

2.5.2 Catch-at-age

Catch-at-age is based on length and otolith samples from Faroese landings of jiggers, small and large single and pair
trawlers, and landing statistics by fleet provided by the Faroese Authorities. Catch-at-age was calculated for each fleet
by four-month periods, before the numbers were combined. Catch-at-age was thereafter raised by the foreign catches.
The catch-at-age data for previous years were also revised according to the final catch statistics (Tables 2.5.2.1 and
2.5.2.2). The sampling intensity in 2002 was similar to that in 2001:

Fleet Samples Lengths Otoliths Weights
Jiggers 5 1197 120 120
Single trawlers 1000 — 1499 HP 3 641 61 0
Single trawlers 1500 - 1999 HP 16 4037 480 360
Single trawlers > 2000 HP 18 4557 750 60
Pair trawlers 400 — 699 HP 4 975 120 120
Pair trawlers 700 — 999 HP 16 4074 302 120
Pair trawlers 1000 — 1499 HP 127 30761 3001 2760
Total 189 46242 4834 3540
253 Weight-at-age

Mean weights-at-age have varied by a factor of about 2 during 1961-2002. For example, the mean weights-at-age 5
varied between about 1.6 kg in 1973 and 3.3 kg in 1980, while at age 7 it varied between 2.6 kg in 1991 and 5.3 kg in
1985 (Table 2.5.3.1 and Figure 2.5.3.1). Mean weights-at-age were generally high during 1980-86 and dropped in the
period 1987-1991. The mean weights increased again in the period 1992-96 but have shown a general decrease since
then. The SOP for 2002 was 100%.

2.54 Maturity-at-age

Maturity-at-age data is available from 1983 onward. Due to poor sampling in 1988 the proportion mature for that year
was calculated as the average of the two adjacent years. A model was used, described in the 1993 Working Group
report (ICES C.M.1993/Assess:18), for predicting maturity-at-age in order to alleviate some of the problems involved
with the sampling data. The basic model used was a GLM with a Logit link function describing maturity-at-age as a
function of age, year-class strength, mean weight-at-age and a year effect. This model was applied to predict the entire
maturity-at-age for 1983-2002 (Table 2.5.4.1 and Figure 2.5.4.1).

For the GLM maturity model, weight is the mean weight-at-age in the catch and year-class strength is from the final
XSA run in assessment year 2002. Because ages 3 and 4 are generally not derived directly from the assessment, the
following estimates are used in XSA runs:
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e  Year-class strength at age 3 is the geometric mean for period 1983 — 2002
e  Year-class strength at age 4 is the recruitment estimate of age 3 in year 2002.

In 2003 the maturity data for the period 1994-1997 were corrected according to WD 14, NWWG 2003. The GLM
model was used on these corrected data. The maturity estimates from the model based on the corrected data are
essentially identical to those using the uncorrected data.

2.5.5 Stock assessment
2.5.5.1 Tuning and estimation of fishing mortality

The summer survey (1996-2002), similar to last year, showed large standard errors of log q, and there was a marked
trend in residuals. The results of a spring survey (1994-2002) were investigated but showed poor internal consistency.
The Working Group re-iterates its recommendation that the survey data be further investigated to improve the
usefulness of the survey series as indices of stock size.

The single CPUE series used in the assessment since 2000 was introduced in 1998 (ICES C.M. 1998/ACFM:19), and
consists of saithe catch-at-age and effort in hours, referred to as the Cuba Logbook series. The series extends back to
1985 and consists of data from 8 pair trawlers greater than 1000 HP (Cuba trawlers) which specialize in fishing on
saithe and account for 5 000-10 000 t of saithe each year (described in annex). In the Cuba Logbook series, information
for each haul was supplied and only those hauls where saithe contributed more than 50% of the total catches of cod,
haddock and saithe were used (Table 2.5.5.1).

The Working Group was concerned that the catchability of the tuning series may have changed over time. Catchability
was estimated by dividing the CPUE (in kg per hour) by exploitable biomass, that is biomass multiplied by a selection
pattern reaching a value of 1 for the fully exploited age groups. Two sets of smoothed selection pattern were used: one
estimated by a five-year period, the other estimated for two periods: 1961 to 1979 and 1980 to 2002. The exploitation
pattern shows an increasing trend from 1991 to 1996, but the estimates have been reasonably stable for the period 1997-
2002 (shown in the figures below). The estimates, however, are calculated from an assessment calibrated with the
CPUE series, and recent values are dependent on the CPUE series. The Working Group accepted the XSA calibrated
with the Cuba trawler CPUE series, considering that no other usable index of stock size is aviable.

5 years period Two periods
0.06 0.06
0.05 0.05
0.04 1 0.04
o 0.03 4 o 0.03 4
0.02 4 0.02 4
0.01 4 0.01 4
0.00 +-+—r—"—"—"T—"T—"T"—"T—"T—"T"T—T—T—T—T— 0.00 +—r—r—"—"—"T—"T—"—"T—"T"—"T"—"T—"T—T—T—"T
o} ~ D - e [Xe} N~ (o2} - 0 N~ D - s 0 N~ D -
o] © =] (2] (2] D [=2] D o © © @ (2] D D [=2] D o
e ¢ 2 2 ¢ g ¢ 8 g ¢ e e 2 2 & ¢ ¢ g

The final XSA run in the current assessment was made with the same parameters as in 2002. The CPUE series used are
shown in Table 2.5.5.1. The XSA diagnostics are in Table 2.5.5.2 and the output from the XSA is presented in Tables
2.5.5.3-5. The values of S.E. (log q) are high, but for the principal year classes they appear reasonable. The log-
catchability residuals from the XSA tuning for age groups 3 and 5-11 (Figure 2.5.5.1) show more negative values in the
first eight years than in the last nine years of the 17-year time-series.

Retrospective analysis of the average fishing mortality for age groups 4-8 years (Figure 2.5.5.2) shows a tendency to
overestimate F. This implies that biomass was correspondingly underestimated (Figure 2.5.5.3).

The fishing mortalities for 1961-2002 are presented in Table 2.5.5.3 and in Figure 2.5.5.4. The average fishing mortality
for age groups 4-8 was 0.38 in 2002.
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2.5.5.2 Stock estimates and recruitment

Recruitment in the 1980s was above or close to average (28 millions). The strongest year class since 1986 was produced
in the 1990s and the average for that decade is about 39 million (Figure 2.5.5.5). The 1998 year class is unusually large
as can be seen in the modal length progression in the summer survey from 1999 to 2002 (Figure 2.5.5.8). Even though
recruitment had been above average in the 1960s and 1970s, SSB declined from nearly 112 000 t in 1985 to 71 000 t in
1991 as a result of high fishing mortality yielding the highest (1990) and third highest (1996) landings of the whole
1961-2001 period. The historically low SSB persisted in 1992-1995 (Table 2.5.5.5 and Figure 2.5.5.6). The SSB has
increased since 1996 with the maturation of the 1992, 1994, 1996 and 1998 year classes. SSB was estimated to be
122 000 t in 2002, which is about the same as 2001, and well above the average SSB (94 000 t) in the 1980s. The
relation between stock and recruitment is shown in Figure 2.5.5.7.

2.5.6 Prediction of catch and biomass
2.5.6.1 Input data

Input data for prediction with management options are presented in Table 2.5.6.1 and input data for the yield-per-recruit
calculations are given in Table 2.5.6.2.

The size of the 1998 year class from the calibration was higher than the highest observed. Both the survey and the
commercial cpues indicate that this year class is very abundant (Figure 2.5.5.8). The size was reset to approximately the
highest observed (1996 year class at age 3 in 1999 = 80 000) and the fishing mortality in 2001 on those year classes was
adjusted accordingly. There was also a projection with management options done based on the predicted 1998 year
class from the XSA assessment.

Year YC XSA Value used Basis

2001 1998 103 872 80 000 Max Obs
2002 1999 29 540 29 540 XSA

2003 2000 29 650 Geomean77-99yc
2004 2001 29 650 Geomean77-99yc
2005 2002 29 650 Geomean77-99yc

Population numbers for the short-term prediction up to the 1999 year class are from the final VPA run, whereas values
for the 2000-2002 year classes are the geometric mean of the 1977 to 1999 year classes. Mean weights for the stock and
for the catches are the same for 2003-2005, the arithmetic mean for 2000-2002. In the long-term prediction (yield-per-
recruit) mean weights for 1961-2002 were used.

In the short-term prediction the fitted proportion mature values from the model for 2003 were used for that year and for
2004 and 2005 the average of fitted values for 2001-2003 was used. In the long-term prediction the average of fitted
values for 1983-2003 was used.

For all three years in the short-term prediction the average exploitation pattern in the final VPA for 2000-2002, not
rescaled to Fbar (ages 4-8) in 2002 in view of a retrospective problem (as suggested from ACFM), was used. In the
long-term prediction the exploitation pattern was set equal to the average of exploitation patterns for 1961-2002.

2.5.6.2 Biological reference points

Yield-per-recruit and spawning stock biomass per recruit curves are presented in Figure 2.5.6.1. Compared to the 2002
average fishing mortality of 0.33 in age groups 4-8, Fpy is 0.42, Fo, is 0.16, Feq is 0.35 and Fyg is 0.82 (Table
2.5.6.3, Figure 2.5.6.1 and Figure 2.5.6.2).

Yield and spawning biomass per Recruit F-reference points:
Fish Mort  Yield/R  SSB/R

Ages 4-8
Average last 3 years 0.413 1.494 3.112
Fioax 0.418 1.494 3.072
Fo, 0.158 1.330 7.073
Fined 0.336 1.488 3.787
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ACFM set Fip, = 0.40 and F,, = 0.28 (May 1998), and By, = 60 000 t and By, = 85000 t (May 1999). The current
assessment (Table 2.5.5.5 and Figure 2.5.5.4) shows that fishing mortality has averaged 0.33 over the time period, that
F has been above Fj,, in 13 out of 42 years (30%). Fishing mortality of F=0.40 therefore does not appear to be
associated with a high probability of stock collapse. Fishing mortality has been above F,, every year except one since
the 1980. There does appear, however, to be some relationship between fishing mortality and SSB with lower SSBs
associated with higher fishing mortality (Figure 2.5.6.3). When fishing mortality and SSB are plotted versus time
(Figure 2.5.5.4 and 2.5.5.6), initially, both F and SSB increase at the same time. SSB peaks in 1972 and subsequently
decreases until 1981 while fishing mortality continues to increase. The brief increase in SSB in the early 1980s occurred
at F in the order of 0.40. The 1983 to 1985 year classes were all relatively strong. Yet they did not result in substantial
increases in SSB, because of high fishing mortality. Medium-term simulations done during the 2001 NWWG meeting
showed either stable SSB or slightly decreasing SSBs at F status quo (0.41) with a negligible probability that SSB
would fall below Byy,. Therefore, fishing mortalities in the order of 0.33, the average over the available time-series, do
not appear associated with a high probability of stock collapse as implied by Fy;,. Given the history of the stock and the
possible influence of changes in productivity on Faroese stocks, F = 0.33 could be considered as F,,, with Fy;,, derived
using the usual formula of Fy;,, = Fpael‘645 * where s could be 0.40 resulting in an Fy;,, = 0.64, a value exceeded only once
in the history of the fishery. The SG on Precautionary Reference Points for Advice on Fishery Management (SGPRP —
February 2003) suggested that the existing B, for Faroe saithe could be a candidate for B,, instead. Considering that
ACFM is unlikely to define and use new By, points, the Working Group will consider the issue further during its 2004
meeting.

The stock and recruitment relationship for Faroe saithe (Figure 2.5.5.7) shows a pattern somewhere in-between types 2a
and 3a identified by the SGPA, i.e. generally increasing recruitment as SSB decreases with some smaller recruitment at
the lowest SSB. Given this pattern, it is not possible to identify with any certainty the SSB below which recruitment
becomes impaired. Using the lowest SSB as By, would probably be overly conservative, while using it as B,, may be
somewhat risky. Given the difficulties in identifying the biomass where recruitment becomes impaired, the equilibrium
SSB corresponding to F,, above could be used as B,, and By, could be calculated using the usual formula
B, = Bpael'(’“"S where s could be 0.30.

The history of the stock/fishery in relation to the four reference points can be seen in Figure 2.5.6.3.
2.5.6.3 Projection of catch and biomass

Results from predictions with management option are presented in Table 2.5.6.4 and Figure 2.5.6.1. Catches at status
quo F would be 67 000 t in 2003 and 66 000 t in 2004. The spawning stock biomass would be about 1.7 times higher
than B, in 2002 and 2003.

Results from the yield-per-recruit estimates are shown in Table 2.5.6.3 and Figure 2.5.6.1.

A projection of catch in number by year classes in 2003 and weight composition in SSB by year classes in 2004 is
presented in Figure 2.5.6.4. The catch in 2003 is predicted to rely on the four most recent year classes (84%). In 2004
the 1996, 1997 and 1998 year classes are expected to contribute over 80% of the SSB.

2.5.7 Management considerations

The spawning stock biomass has increased to above B,, and is expected to remain above B,, at status quo fishing
mortality, due to good recruitment in the short term.

2.5.8 Comments on the assessment
The XSA settings and tuning fleets are the same as last year.

There is still no independent recruitment index to predict recruits in the first year in the short-term prediction. Attempts
have been made to establish a programme for echo sounding and biological sampling of age group 0-2. However, this
needs to be developed further and consequently no results are available at this stage. It has been suggested by NWWG
that an attempt should be tried to analyse the correlation between survey index and stock in number from VPA,
principally ages 2 and 3.

The question of migration has been brought up previously. Although tagging data indicates that saithe migrate between
management areas, and some indications are seen in the assessment as well, no attempts have been made to quantify the
migration rate of saithe. An analysis of saithe otoliths using otolith elemental fingerprinting (OEF) between
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management areas in the North Atlantic is initiated by Iceland, which will hopefully add valuable information on saithe
stocks in the north Atlantic and migrations between management units.

The 2003 assessment has been calibrated in a way very similar to the 2002 assessment. The results indicate that the
point estimator of biomass is lower than was estimated in the 2002 assessment (2002 SSB = 120 000 t compared with
140 000 t) and that fishing mortality is almost the same. In the 2001 assessment, recent year classes were assumed to be
equal to a gm mean of recent year classes. In the 2003 assessment, the estimates from the XSA calibration, adjusted
down to the highest previously observed, were used.

2,59 Annex
Stock definition

Saithe are widely distributed around the Faroes, from the shallow inshore waters to depths of 350 m. The main
spawning areas are found at 150-250 meters depth east and north of the Faroes. Spawning takes place from January to
April, with the main spawning in the second-half of February. The pelagic eggs and larvae drift with the anti-cyclonic
current around the islands until May/June, when the juveniles, at lengths of 2.5-3.5 cm, migrate inshore. The nursery
areas during the first two years of life are in very shallow waters in the littoral zone. Young saithe are also distributed in
shallow depths, but at increasing depths with increasing age. Saithe enter the adult stock at the age of 3 or 4 years
(Jakupsstovu 1999). Tagging experiments of saithe has demonstrated migrations between the Faroes, Iceland, Norway,
west of Scotland and the North Sea (Jakupsstovu 1999).

Description of the Cuba pair-trawlers

The tuning fleet called Cuba-trawlers consists of trawlers that were built in East-Germany in 1970 as part of a help-
programme for Cuba (explaining the name). In 1973 “Faroe Ship” bought 8 of these trawlers and brought them to Faroe
Islands. Today they are kept by the Runavik Trawl Company “Beta”, which is the company that has operated the
trawlers during all these years and has registered the catches.

The Cuba-fleet first operated in the North Sea as a standby supply service for drilling rigs. This was, however, not very
profitable and during 1977-1978 the trawlers were altered and adjusted for fishing saithe, cod and haddock in Faroese
waters. The vessels were equipped with new gear and other equipment. Engine, winch and equipment for the navigating
bridge were replaced principally by Norwegian equipment. Except for the fact that 4 of the trawlers are equipped with
bigger winches (to be able to fish in deep waters) the 8 trawlers are identical. The gears used are mainly from the same
producers and the vessels are similar with respect to construction. However, improvements have been carried out when
needed (e.g. winch and engines). Engine power is more than 1 000 HP. Total length is about 37-38 m. Since 1985, the
mesh size in the trawl is mainly 135 mm (occasionally 145 mm). Loading capacity is approximately 2 000 boxes of fish
corresponding to ca. 100 tons catch per vessel. The trawlers have conducted demersal fisheries around Faeroe Islands
since 1977 when the 200 nm boundary was introduced. The Cuba-trawlers started as single trawlers. However, since
1983 the trawlers have operated as pair-trawlers to reduce costs (meaning a reduction of ca. 45% with respect to fuel
and ca. 15% with respect to fishing gear). The catch is stored on ice on board the trawlers and landed as fresh fish.

The data on which the tuning series are based originate from all available logbooks from the Cuba-trawlers since 1985.
The data are stored in the database at the Faroese Fisheries Laboratory in Torshavn, and they are corrected and quality
controlled.

The effort obtained from the logbooks is estimated as the number of fishing (trawling) hours, which is the time from
when the trawl meets the bottom and until hauling starts. It is not possible to get effort as fishing days because the
logbooks do not tell when the trip ends (day and time).
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Table 2.5.1.1 Saithe in the Faroes (Division Vb). Nominal catches (tonnes) by countries, 1989-2002, as
officially reported to ICES.

Country 1989 1990 1991 1992 1993 1994 1995
Denmark - 2 - - - - -
Faroe Islands 43,624 59,821 53,321 35,979 32,719 32,406 26,918
France > - - - 120 75 19 10
German Dem.Rep. 9 - - 5 2 1 41
German Fed. Rep. 20 15 32 - - -
Netherlands 22 67 65 - 32

Norway 51 46 103 85 279 156 10
UK (Eng. & W.) - - 5 74 425 151 21
UK (Scotland) 9 33 79 98 438 200
USSR/Russia - 30 - 12 - - -
Total