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Executive summary

Demersal stocks in the Faroe Area (Div Vb and Subdivision. I1a4)
Faroe Bank Cod

Landings of Faroe Bank cod amounted to 450 tonnes in 2007, which is the lowest
recorded since 1993. Results from the summer and spring surveys indicate that the
stock is currently well below its average level and there is no indication of strong
year classes from the surveys. Exploitation rate decreased in 2007 but is still above the
1996-2007 average.

Faroe Plateau cod

The fishing mortality in 2007 (average of ages 3-7 years) was estimated at 0.70 for
Faroe Plateau cod, which was considerably higher than the precautionary fishing
mortality of 0.35 and also higher than the limit fishing mortality of 0.68. The total
stock size (age 2+) in the beginning of 2007 was estimated at 21 000 tonnes and the
spawning stock biomass at 14 000 tonnes, which was considerably below the limit
biomass (which should be avoided) of 21 000 tonnes. The estimates of stock size were
the lowest during the 1906-2007 period.

The short term prediction until year 2010 showed a steady-state situation with a stock
size of around 20 000 tonnes and a spawning stock biomass of around 12 000 tonnes.

Managers should realize the poor state of the stock. In low-productive periods (as has
been the case since 2002) fishing mortality tends to be high because the catchability
with longlines is high and slight reductions in the number of fishing days will not be
sufficient to reduce fishing mortality. It will therefore be necessary to extend area-
closures, preferably for all fishing.

Faroe haddock

The main assessment tool used for Faroe haddock is XSA tuned with 2 research
vessel bottom trawl surveys. The results are in line with those from 2007, showing a
declining SSB mainly due to poor recruitment. SSB is still above Bpa but is predicted
to be less than Bpa in 2009 and close to Blim in 2010. Fishing mortality in 2007 is
estimated at 0.28 (Fpa = 0.25) and landings in 2007 were at the long term average
since 1903 (12 500 t). In recent years there has been a tendency to overestimate SSB
and underestimate F.

Faroe Saithe

The most recent benchmark assessment for Faroe Saithe was completed in 2005. The
2006 and 2007 assessments were rejected because of a retrospective pattern believed
to be due to decreased size at age. As size at age has not increased markedly, the
retrospective pattern, which underestimates stock size and overestimates fishing
mortality, is expected to continue to exist. As in last accepted assessment of Faroe
saithe XSA using only the pair trawl CPUE index is used as a base case and the
results are compared with those from an XSA using the pair trawlers and survey
results, with those from ADAPT calibrated with the same data as the base case XSA
and also using surveys, with those from TSA using survey indices and with those
from Xcam model (exploratory model setup in excel), and iterative cohort model (also
in excel) which do not use tuning fleets

The working group concludes that the XSA assessment is useful to indicate stock
trends, but that recent year classes are probably underestimated because of changes
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in catchability (q) due to slower growth, and fishing mortality is probably
overestimated. The Faroe saithe biomass is estimated to be average in 2007. In
addition to the SPALY short term forecast, two additional scenarios were explored,
assuming lower and higher recruitment at age 3.

For Faroe saithe, the highest recruitment has been observed at or near the lowest SSB.
The NWWG in 2007 therefore suggested that Bloss should be used as Bpa, not Blim.
The working group recommended that Bpa for saithe be set at Bloss = 60 000t and
that Blim be set at an arbitrarily lower value (45-50 000t) until more stock and
recruitment data pairs are observed below Bloss. NWWG 2008 re-iterates this
recommendation. Fishing mortality reference points need to be further considered.

The Faroese authorities have set up a committee to review the effort management
system implemented in 1996, consistent with a NWWG 2007 recommendation. A
report from the committee is expected before the end of 2008.

Demersal stocks in Icelandic waters (Div Va)
Icelandic saithe

Icelandic saithe was not assessed by NWWG in 2007. The Assessment method was
changed from separable model used in 2006 to ADCAM in the domestic MRI
assessment in 2007. The reason for the change in method in 2007 was a shift in the
fishing pattern which the separable model did not account for. The problem has
persisted and therefore the group adopted the ADCAM which can deal with a more
flexible fishing pattern. Low mean weight at age for most ages, a shift in fishing
pattern towards younger fish and reduction of survey indices resulted in the last
assessments being overestimates of the stock. The SSB at the beginning of 2008 is
estimated to be 156, 000 and fishing mortality in 2007 to be 0.33. Year classes 1998-
2000 and 2002 is estimated to have been strong but the year classes after 2003
considerably smaller.

Short term prediction for Icelandic saithe indicate that the SSB in 2009 and 2010 will
be below 150 000 tons if fished at Bpa, fishing mortality in 2009 will have to be
reduced to 0.15 if the stock in 2010 is to be above Bpa. Landings are predicted to
decrease in coming years due to the large year classes from 1998-2000 and 2002
disappearing from the fishery. If fished at Fpa the landings in 2003 are predicted to
be 50 000 tons but 44 000 tons in 2010.

Icelandic cod

The total reported landings of Icelandic cod in 2007 were 170 kt. The TAC for the
current fishing year is set to a historical low of 130 kt with the expectation that this
action will result in a significant reduction in fishing mortalities in the current
calendar year.

Mean weight at age in landings have been declining in the last 6 years and are in 2007
at historical low in many age groups. Weights at age in the spring survey have also
been declining over the same period. Abundance indices by age from the spring and
the fall surveys show that the year classes from 2001 onward are on average smaller
than the ones from 1997 to 2000.

The estimates of reference fishing mortality from ADCAM in 2006 and the reference
stock (B4+) and SSB in 2008 are very similar to that estimated last year. The
retrospective pattern of recruitment estimates in recent years, both historical and
analytical, indicates a minor but constantly downward revision of year classes 2001
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and younger. Since these revisions are on pre-recruits that have not entered the
fishery they have minor effect on the estimates of the post-recruit metrics.

The spawning stock has been relatively small in the last 35 years compared with the
long term. It reached a historical low in 1993 (120 kt) but has since then increased and
is estimated to be about 230 kt at present. Exploitation rate and fishing mortality have
been lower after the implementation of the catch rule in 1995 compared with the past.
The seven most recent year classes are estimated to be below the long-term average.
The low recruitment is addition to historical low weight at age means that the
productivity of the stock at present is very low.

Icelandic haddock

Icelandic haddock was assessed using Adapt type model tuned with both the spring
and autumn surveys as was done last year. In terms of the assessment slow growth is
of concern, specially the prediction of growth of the large cohorts currently in the
stock. This results in low mean weight at age means that same age based fishing
mortality means higher fishing effort. The group proposes lowering the target F from
0.47 to 0.35. In terms of management the high TAC of haddock compared to cod
results in to high effort towards haddock.

Short term predictions show that both stock size and landings will decrease rapidly
in coming years when the large year classes disappear, how rapidly depends on
fishing mortality and growth. In the beginning of 2008 SSB of Icelandic haddock is
estimated to be 165,708 tonnes and assuming a 100,000 tonnes TAC will result in F of
0.425

Icelandic summer spawning herring

The total reported landings of Icelandic summer spawning herring in 2007/08 were
159 thous. tons while the TAC was 150 thous. tons. Around 87% of the catch was
taken in the small fjord Grundarfjoérdur, and adjoining areas, in W Iceland.

The total estimate of the adult stock in the herring acoustic surveys in December 2007
was 850 thous. tons, confirming the historically high estimate in the January 2007
survey.

The analytical assessment has suffered from a retrospective pattern in recent years
and has therefore been rejected by the NWWG and ACFM. The pattern from the
analytical assessment model NFT-Adapt, is now diminishing in the third year in a
row, and the last four years in the assessment harmonize in a retrospective sense.

According to the analytical assessment the biomass of age 3+ is estimated at 734
thousands tons and SSB is 686 thousands tons in the end of year 2007. Around 26%
of the spawning stock consists of the 1999 year class, 19% of the 2000 year class and
20% of the 2002 year class. Fishing at F0.1= 0.22 in the fishing season 2008/09 will
give at catch of 131 thousands tons, where 25% derives from the 1999 year class. The
stock has been managed at F0.22 since the re-opening of the fishery in the 1970s and
an approximation of F (Fproxy=total catch / survey biomass) indicates that it has been
successful from 1993 to present.

Capelin in the Iceland-East Greenland-Jan Mayen area

The initial TAC in 2007 for capelin in the Iceland-East Greenland-Jan Mayen area was
205kt.

The fishery started in January 2008, but was closed 20th of February as acoustic
surveys had not confirmed available biomass for the initial TAC. The fishery was re-
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opened on the 27th of February. The stock has been at low levels the last 3 year and
as a very low abundance of 1 year old capelin was measured in November 2007 no
initial TAC can be recommended.

The advice is therefore not to open the fishery in the season 2008/09 until acoustic
assessment surveys have verified that a catch can be allowed with the usual
prerequisite of a remaining spawning stock of 400 000 t after taking account of
natural mortality.

Demersal stocks in Greenland waters
Cod stocks in Greenland

The two survey abundance indices both indicate that the Greenland cod stock is
presently significantly above the very depressed state that was experienced in the
1990’s. The increase in abundance appears to be affecting all stock components found
in Greenland. Off East Greenland a small offshore spawning stock has been building
up in the most recent years and spawning has been inferred since 2004. Both surveys
indicate that all year classes since 2002 are larger than any of the year class since the
1985 year class. The increase is mainly attributed to occurrence of the 2003 year class
that is estimated at ca. 25% of the size of the very large 1984 year class. Another
important year class is that of 2005 which may be of Greenland origin is estimated by
the surveys as about a third of the 2003 YC size.

A multi-annual management plan should be developed to ensure that the quotas are
sat at low levels until a substantial increase in biomass and recruitment is evident in
the Greenland cod stocks. The management plan may incorporate the knowledge on
the stock structure, inter alia. by differentiating management objectives for the
inshore and offshore stock components.

Greenland halibut

Input data to the Greenland halibut assessment this year is unchanged from recent
years, except from the catch series that has been prolonged back to the beginning of
this fishery fishery in 1961. As in 2007 a logistic production model in a Bayesian
framework was used to assess stock status and for making predictions.

Estimated stock biomass showed an overall decline throughout most of the time
series. Since 2004 the stock has been stable at relative low levels well below BMSY
and fishing mortality exceeds the value that maximizes yield (FMSY). Stock biomass
is estimated at 0.4BMSY, close to Blim and the projected risk of exceeding this
reference point will be relatively high at any catch level due to the inherent
uncertainty in making projections. Setting TAC at 15kt will result in stock biomass
remaining at a low level and the risk of going below Blim is high. On the other hand
setting TAC at 10kt, median fishing mortality will decrease towards FMSY. In spite
of this there is still relatively high risk of exceeding Blim due to the low stock size.

At present no formal agreement on the management of the Greenland halibut exists
among the three coastal states, Greenland, Iceland, and the Faroe Islands. The
regulation schemes of those states have previously resulted in catches well in excess
of TAC’s advised by ICES.

Redfish in Subareas V, VI, XII and XIV
Golden redfish (S. marinus)

Total landings of golden redfish (S.marinus) in 2007 were about 40 500 t, about 2 000 t
less than in 2006. About 98% of the catches were taken in Division Va.
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Catch-at-age data from Va shows that the catch is dominated by two strong year-
classes. It is expected that the 1990 year class will be important in the catches in the
next few years but the 1985 year class is disappearing. Survey indices of the fishable
stock in Va decreased in recent years and was in 2008 13% below the defined Bpa.
The fishable stock in Vb remains at low level, but has improved in XIV. Recruitment
in Va has been low since 1993, but there are indications of new year-classes observed
as aged 8-10 years old in the Icelandic autumn survey in 2006. There are also signs of
improved recruitment in XIV.

The basis for advice and the relative state of the stock is based on projection derived
from the analytical GADGET model and survey index series. The model uses catches
and survey indices from Va and predicts that catches in Va below 30 000 t would
result in an increase in the fishable stock for the next 5 year but after that the stock
will only sustain catch around 22,000 tonnes as large year classes disappear from the
stock.

Demersal S.mentella

Total landings of demersal S.mentella in 2007 were about 17 500 t, about 3 000 t less
than in 2006. About 92% of the catches were taken in Division Va. No formal
assessment was conducted and there are no biological reference points for the
species. Survey indices are used as basis for the advise.

Available survey biomass indices show that in Division Va the biomass has been low
but stable in the last 6 years, but has increased in Subarea XIV. In Division Vb, there
is no reliable survey information available on fishable biomass. In recent years, good
recruitment has been observed on the East Greenland shelf which is assumed to
contribute to both the demersal and pelagic stock at unknown shares.

Pelagic S.mentella

Reported catch statistics to the group for 2007 are 64,000t compared to 83,000 tonnes
in 2006. In the absence of reference points and an analytical assessment, the state of
the pelagic S.mentella stock cannot be fully evaluated. Stock status is based mainly on
the perception of stock trends derived from survey indices. The acoustic estimates
from the survey in 2007 indicate that the stock size is low compared to the early
1990s. The stock size has not shown any clear trends since 1999.

Above-average recruitment can be derived from recent survey observations on the
East Greenland shelf, which is assumed to contribute to the pelagic stock. The mean
lengths of pelagic S. mentella in the fishery both in the north-eastern and in the south-
western area were relatively stable.
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1 Introduction

1.1 Terms of Reference (ToR)

1.1.1 Specific ToR

2007/2/ACOMO03 The North-Western Working Group [NWWG] (Chair: Gudmundur pérdarson*,
Iceland) will meet at ICES Headquarters, 21-29 April 2008 to:

a) compile, update, analyse and document time-series of relevant fisheries,
environmental data and regulatory changes (see generic ToRs)

b) Summarise the findings for the following stocks (see ToR (4)):
i)  redfish in Subareas V, VI, XlIl and XIV,
ii) Greenland halibut in Subareas V, VI, XII and XIV,
iii) cod in Subarea XIV, NAFO Subarea 1, and Division Va,
iv) cod in Division Vb (including effort options)
v)  saithe in Division Va,
vi) saithe in Division Vb (including effort options)
vii) haddock in Division Va,
viii ) haddock in Division Vb (including effort options)
ix) Icelandic summer spawning herring
x)  capelin in Subareas V and XIV and Division Ila west of 5°W (lceland,
East Greenland, Jan Mayen);

NWWG will report by 29 April 2008 for the attention of ACOM.

1.1.2 Generic ToR for fish stock assessment working groups

Applies to AFWG, HAWG, NWWG, NIPAG, WGWDS
(1) Assemble national data on relevant fisheries and environmental data

a. Input and quality check all input data and where possible input into the
InterCatch database

b. Produce an overview of the sampling activities on a national basis (if
possible derived from the InterCatch database)

c. Recommend specific actions to be taken to improve the basis for the advice in
future (including improvements in data collection).

d. When appropriate, conduct a Data Compilation Workshop as part of the
expert group meeting where stakeholders are invited to contribute data
including data from nontraditional sources. At these workshops stakeholders
can also contribute to data preparation and evaluation of data quality. Data
that are to be included in the analysis of the Expert Group shall satisfy
quality criteria established by ACOM.

(2) Update time-series of relevant fisheries and environmental data:

a. catches (landings, discards, bycatch) - (by fisheries/fleets). Where
misreporting is considered significant, provide qualitative and where
possible quantitative information and the describe the methods used to
obtain the information.

b. fishing effort (by fisheries/fleets)
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C. surveys
d. environmental drivers

(3) Update the agreed analytical method to assess the state of the stocks and short
term outlooks or update the agreed indicator(s) of stock trends

(4) Update description of major regulatory changes (technical measures, TACs, effort
control and management plans) and report on evaluations of their (potential)
effects.

roduce a briet report ot the work carried out the workin roup. It shou e
5) Prod brief report of th k carried out by th king Group. It should b
possible to summarize the report as the basis for the advice.

(6) Prepare draft advice on the fish stocks and fisheries under considerations
according to the guidelines by the Advisory Committee. Advice should take
account of:

a. Mixed fisheries

b. Ecosystem effects of fisheries

c. Regulatory changes

d. Agreed or proposed management plans

e. Species interaction effects where appropriate

NWWG 2008 work in relation to the ToR

The ToR where not addressed systematically for all the stocks. The following points
highlight the WG response to these ToR.

Generic ToR 1: The stocks where analytical assessments are done are for all practical
purposes native fisheries. In these cases “The stock coordinator” is in principal also
the supervisor of the national collection on commercial catch, participant in the
scientific surveys, compiles individual measurement into suitable form for
assessment purposes, performs the assessment, presents it to the group and writes up
the report. The stock coordinator therefore is also the person responsible for quality
control of data. This year two of the stocks assessed by nwwg were tested in
InterCatch (see section below).

InterCatch

Henrik Kjems-Nielsen from the ICES secretariat gave a presentation of the status of
InterCatch (IC). The group expressed the view that for nationally managed and
assessed stocks where the same organisation collects the data and calculates catch in
numbers, as is the case for most of the stocks assessed by NWWG, IC was of little
relevance. On the other hand for internationally managed stocks with many data
collectors IC might be a valuable tool.

IC was tested on two stocks, Icelandic summer spawning herring and Icelandic
haddock. There was no difference between the results obtained from the routines
used at the Marine Research Institute, Iceland and IC. It should be noted that no
rising was done to any of the fleet/area/period cells.
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Integration of the ICES advice procedure

In a joint session with AFWG, Martin Pastoors the vice chairman of ACOM presented
the integrated advice procedure of ICES. The presentation seemed to answer
whatever questions the members of AFWG/NWWG had, at least there where no
questions to the vice chairman of ACOM following his presentation except from the
chairman of the NWWG.

Integrated fisheries advice

Before the meeting the chairman asked representatives from Iceland, Faroe,
Greenland and the redfish experts to present to the group their outlook on integrated
advice. There was some confusion in the group about what was meant by
“Integrated fisheries advice” and some members took this as being the integration of
the ICES advice procedure.

After going through the definitions of integrated advice from the WGRED 2008
report the group concluded that integration of advice i.e. ecological factors,
multispecies- mixed fisheries issues etc. into the single-stock advice was the way
forward. There was a consensus in the group that a clear definition and framework
for integration of advice had to be developed and it would need a commitment from
all parties such as ICES, research institutes, stakeholders, and policy makers etc. for it
to be successful.

Stocks for benchmark assessment in 2009

NWWG recommends that the following stocks should be considered for a benchmark
assessment in 2009:

Faroe saithe
Icelandic saithe
Icelandic summer spawning herring

Greenland halibut

NWWG review of Draft Advice Summary Sheets

The group welcomes the change in the ICES advisory procedure to have the EG draft
the advice. However better guidelines should be given to the extent of advice
drafting by the EG. Should the group for example write the whole advice sheet or
add in bullet points for the Advice Drafting Group. The group spent one day
drafting the advice and another going through the draft advice sheets in a plenary.
In retrospect more time should have be allocated to this so that a second round of
plenary would be possible for those stocks that have proven to be problematic, i.e.
redfish and Greenland Halibut.
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Demersal Stocks in the Faroe Area (Division Vb and Subdivision I1a4)

2.1

Overview

2.1.1 Fisheries

The main fisheries in Faroese waters are mixed-species, demersal fisheries and single-
species, pelagic fisheries. The demersal fisheries are mainly conducted by Faroese
fishermen, whereas the major part of the pelagic fisheries are conducted by foreign
fishermen licensed through bilateral and multilateral fisheries agreements.

Pelagic Fisheries. Three main species of pelagic fish are fished in Faroese waters: blue
whiting, herring and mackerel; several nations participate. The Faroese pelagic
fisheries are almost exclusively conducted by purse seiners and larger purse seiners
also equipped for pelagic trawling. The pelagic fishery by Russian vessels is
conducted by large factory trawlers. Other countries use purse seiners and factory
trawlers.

Demersal Fisheries. Although they are conducted by a variety of vessels, the
demersal fisheries can be grouped into fleets of vessels operating in a similar manner.
Some vessels change between longlining, jigging and trawling, and they therefore can
appear in different fleets. The following describes the Faroese fleets first followed by
the fleets of foreign nations. The number of licenses can be found in Table 2.1.3.

Open boats. These vessels are below 5 GRT. They use longline and to some extent
automatic, jigging engines and operate mainly on a day-to-day basis, targeting cod,
haddock and to a lesser degree saithe. A majority of open boats participating in the
fisheries are operated by part-time fishermen.

Smaller vessels using hook and line. This category includes all the smaller vessels,
between 5 and 110 GRT operating mainly on a day-to-day basis, although the larger
vessels behave almost like the larger longliners above 110 GRT with automatic
baiting systems and longer trips. The area fished is mainly nearshore, using longline
and to some extent automatic, jigging engines. The target species are cod and
haddock.

Longliners > 110 GRT. This group refers to vessels with automatic baiting systems.
The main species fished are cod, haddock, ling and tusk. The target species at any one
time is dependent on season, availability and market price. In general, they fish
mainly for cod and haddock from autumn to spring and for ling and tusk during the
summer. The spatial distribution is concentrated mainly around the areas closed to
trawling (Figure 2.1.0). On average 92% of their catch is taken within the permanent
exclusion zone for trawlers. During summer they also make a few trips to Icelandic
waters.

Otter board trawlers < 500 HP. This refers to smaller fishing vessels with engine
powers up to 500 Hp. The main areas fished are on the banks outside the areas closed

for trawling. They mainly target cod and haddock. Some of the vessels are licensed
during the summer to fish within the twelve nautical miles territorial fishing limit,
targeting lemon sole and plaice.

Otter board trawlers 500-1000 HP. These vessels fish mainly for cod and haddock.
They fish primarily in the deeper parts of the Faroe Plateau and the banks to the
southwest of the islands.
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Otter board trawlers >1000 HP. This group, also called the deep-water trawlers, target
several deep-water fish species, especially redfish, blue ling, Greenland halibut,
grenadier and black scabbard fish. Saithe is also a target species and in recent years
they have been allocated individual quotas for cod and haddock on the Faroe Plateau.
The distribution of hauls by this fleet in 2000-2005 is shown in Figure 2.1.0.

Pair trawlers <1000 HP. These vessels fish mainly for saithe, however, they also have
a significant by-catch of cod and haddock. The main areas fished are the deeper parts
of the Faroe Plateau and the banks to the southwest of the islands.

Pair trawlers >1000 HP. This category targets mainly saithe, but their by-catch of cod
and haddock is important to their profit margin. In addition, some of these vessels
during the summers have special licenses to fish in deep water for greater silver
smelt. The areas fished by these vessels are the deeper parts of the Faroe Plateau and
the banks to the southwest of the islands (Figure 2.1.0).

Gill netting vessels. This category refers to vessels fishing mainly Greenland halibut
and monkfish. They operate in deep waters off the Faroe Plateau, Faroe Bank, Bill
Bailey’s Bank, Lousy Bank and the Faroe-Iceland Ridge. This fishery is regulated by
the number of licensed vessels (8) and technical measures like depth and gear
specifications.

Jiggers. Consist of a mixed group of smaller and larger vessels using automatic
jigging equipment. The target species are saithe and cod. Depending on availability,
weather and season, these vessels operate throughout the entire Faroese region. Most
of them can change to longlines.

Foreign longliners. These are mainly Norwegian vessels of the same type as the
Faroese longliners larger than 110 GRT. They target mainly ling and tusk with by-
catches of cod, haddock and blue ling. Norway has a bilateral fishery agreement with
the Faroes for a total quota of these species while the number of vessels can vary from
year to year.

Foreign trawlers. These are mainly otter board trawlers of the same type as the
Faroese otter board trawlers larger than 1 000 HP. Participating nations are United
Kingdom, France, Germany and Greenland. The smaller vessels, mainly from the
United Kingdom and Greenland, target cod, haddock and saithe, whereas the larger
vessels, mainly French and German trawlers, target saithe and deep-see species like
redfish, blue ling, grenadier and black scabbardfish. As for the foreign longliners, the
different nations have in their bilateral fishery agreement with the Faroes a total

quota of these species while the number of vessels can vary from year to year

2.1.2 Fisheries and management measures

The fishery around the Faroe Islands has for centuries been an almost free
international fishery involving several countries. Apart from a local fishery with
small wooden boats, the Faroese offshore fishery started in the late 19t century. The
Faroese fleet had to compete with other fleets, especially from the United Kingdom
with the result that a large part of the Faroese fishing fleet became specialised in
fishing in other areas. So except for a small local fleet most of the Faroese fleet were
fishing around Iceland, at Rockall, in the North Sea and in more distant waters like
the Grand Bank, Flemish Cap, Greenland, the Barents Sea and Svalbard.

Up to 1959, all vessels were allowed to fish around the Faroes outside the 3 nm zone.
During the 1960s, the fisheries zone was gradually expanded, and in 1977 an EEZ of
200 nm was introduced in the Faroe area. The demersal fishery by foreign nations has
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since decreased and Faroese vessels now take most of the catches. The fishery may be
considered a multi-fleet and multi-species fishery as described below.

During the 1980s and 1990s the Faroese authorities have regulated the fishery and the
investment in fishing vessels. In 1987 a system of fishing licenses was introduced. The
demersal fishery at the Faroe Islands has been regulated by technical measures
(minimum mesh sizes and closed areas). In order to protect juveniles and young fish,
fishing is temporarily prohibited in areas where the number of small cod, haddock
and saithe exceeds 30% (in numbers) in the catches; after 1-2 weeks the areas are
again opened for fishing. A reduction of effort has been attempted through banning
of new licenses and buy-back of old licenses.

A quota system, based on individual quotas, was introduced in 1994. The fishing year
started on 1 September and ended on 31 August the following year. The aim of the
quota system was, through restrictive TACs for the period 1994-1998, to increase the
SSBs of Faroe Plateau cod and haddock to 52 000 t and 40 000 t, respectively. The TAC
for saithe was set higher than recommended scientifically. It should be noted that
cod, haddock and saithe are caught in a mixed fishery and any management measure
should account for this. Species under the quota system were Faroe Plateau cod,
haddock, saithe, redfish and Faroe Bank cod.

The catch quota management system introduced in the Faroese fisheries in 1994 was
met with considerable criticism and resulted in discarding and in misreportings of
substantial portions of the catches. Reorganisation of enforcement and control did not
solve the problems. As a result of the dissatisfaction with the catch quota
management system, the Faroese Parliament discontinued the system as from 31 May
1996. In close cooperation with the fishing industry, the Faroese government has
developed a new system based on individual transferable effort quotas in days
within fleet categories. The new system entered into force on 1 June 1996. The fishing
year from 1 September to 31 August, as introduced under the catch quota system, has
been maintained.

The 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 greater than 400 HP do not have
effort limitations, but they are not allowed to fish within the 12 nautical mile limit
and the areas closed to them, as well as to the pair trawlers, have increased in area
and time. Their catch of cod and haddock is limited by maximum by-catch allocation.
The single trawlers less than 400 HP are given special licenses to fish inside 12
nautical miles with a by-catch allocation of 30% cod and 10% haddock. In addition,
they are obliged to use sorting devices in their trawls in order to minimize their by-
catches. One fishing day by longliners less than 110 GRT is considered equivalent to
two fishing days for jiggers in the same gear category. Longliners less than 110 GRT
could therefore double their allocation by converting to jigging. Table 2.1.1 shows the
number of fishing days used by fleet category for 1985-1995 and 1998-2005 and Table
2.1.2 shows the number of allocated days inside the outer thick line (the “ring”) in
Figure 2.1.1. Holders of individual transferable effort quotas who fish outside this
line can fish for 3 days for each day allocated inside the line. Trawlers are generally
not allowed to fish inside the 12 nautical mile limit. Inside the innermost thick line
only longliners less than 100 GRT and jiggers less than 110 GRT are allowed to fish.
The Faroe Bank shallower than 200 m is closed to trawling.

The fleet segmentation used to regulate the demersal fisheries in the Faroe Islands
and the regulations applied are summarized in Table 2.1.3.
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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. These target fishing
mortalities have been evaluated during the 2005 and 2006 NWWG meetings (2.1.6)
The realized fishing mortalities have been substantially higher than the target for cod,
appear to have exceeded the target for saithe in recent years, while for haddock,
fishing mortality remains below the target.

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 is expected 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%

The technical measures as mentioned above are still in effect.

2.1.3 The marine environment

The waters around the Faroe Islands are in the upper 500 m dominated by the North
Atlantic current, which to the north of the islands meets the East Icelandic current.
Clockwise current systems create retention areas on the Faroe Plateau (Faroe shelf)
and on the Faroe Bank. In deeper waters to the north and east and in the Faroe Bank
channel is deep Norwegian Sea water, and to the south and west is Atlantic water.
From the late 1980s the intensity of the North Atlantic current passing the Faroe area
decreased, but it has increased again in the most recent years. The productivity of the
Faroese waters was very low in the late 1980s and early 1990s. This applies also to the
recruitment of many fish stocks, and the growth of the fish was poor as well. From
1992 onwards the conditions have returned to more normal values which also is
reflected in the fish landings. There has been observed a very clear relationship, from
primary production to the higher trophic levels (including fish and seabirds), in the
Faroe shelf ecosystem, and all trophic levels seem to respond quickly to variability in
primary production in the ecosystem (Gaard, E. et al. 2001). There is a positive
relationship between primary production and the cod and haddock individual fish
growth and recruitment 1-2 years later. The indices for primary production have been
at or below average since 2002. The primary production in 2008 will not be available
until July, but potential positive effect of this on the recruitment will not influence the
fishery before 2-3 years. The effects of primary production on catchability are
discussed further in section 2.1.4 below.

The index of primary production applies to the shallow waters around Faroe Island
(Faroe Shelf, depth < 130 m) whereas little has been known about the primary
production or food availability over the deeper areas. This year new information is
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available on the productivity over the deep areas and is outlined in Working
Document 20 (Steingrund and Hatan, 2008). The working document describes an
empirical relationship between the strength of the subpolar gyre (SPG) and the
biomass of saithe in Faroese waters four years later. An index was developed that
described the strength of the gyre. The gyre index was given the opposite sign of the
strength/extension of the SPG so that the index was positively related to temperature
and phytoplankton/zooplankton abundance in a large area south-west of the Faroe
Islands and saithe biomass at the Faroes. There was a strong positive relationship
between the gyre index and the total biomass of saithe in Faroese waters four years
later over a 40-year period, the causal link hypothesized to be food availability. The
relationship between the gyre index and saithe suggested that saithe biomass
estimated in the 2008 SPALY XSA assessment was underestimated in the recent
years.

The temporal development of the gyre index was different from the phytoplankton
index over the shallow areas, these two indices often showing opposite trends,
especially during recent years when phytoplankton production has been low whereas
the gyre index has been high (Figure 2.1.3.1). This means that the conditions are poor
for cod and haddock, which are strongly influenced by the phytoplankton index
whereas the conditions for saithe are good. The overall situation for the Faroese
fisheries in 2008 seems therefore not as bad as in the beginning of the 1990s when
both these indices were low and the three species had low biomasses.

2.1.4  Catchability analysis

In an effort management regime with a limited numbers of fishing days, it is expected
that vessels will try to increase their efficiency (catchability) as much as possible in
order to optimise the catch and its value within the number of days allocated.
“Technological creeping” should therefore be monitored closely in such a system.
However, catchability of the fleets can change for other reasons, e.g. availability of the
fish to the gears. If such effects are known or believed to exist, catchability changes
may need to be incorporated in the advice on fisheries.

The primary production of the Faroe Shelf ecosystem may vary by as much as a
factor of five and given the link between primary production and recruitment and
growth (production) of cod as demonstrated by Steingrund & Gaard (2005), this
could have pronounced effects on catchability and stock assessment as a whole.
Below are the results from an analysis regarding Faroe Plateau cod, Faroe haddock
and Faroe saithe.

For cod there seems to be a link between the primary production and growth of cod
(Figure 2.1.3). The primary production seems to be negatively correlated with the
catchability of longlines (Figure 2.1.4), suggesting that cod attack longline baits more
when natural food abundance is low. Since longliners usually take a large proportion
of the cod catch, the total fishing mortality fluctuates in the same way as the long line
catchability and thus there is a negative relationship between primary production
and fishing mortality (Fig. 2.1.4).

Also for haddock there seems to be similar relationship between primary production,
growth, catchability and fishing mortality as for cod. The negative relationship
between primary production and fishing mortality as shown in Fig. 2.1.5 suggests,
that the same mechanism is valid for haddock as for cod.

It is, however, important to note that the relationship between the productivity of the
ecosystem and the catchability of long lines depends on the age of the fish. For cod,
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the relationship is most clear for age 5 and older; for age 3 and 4, the relationship is
less clear. For young haddock there apparently is no such relationship between
productivity and catchability.

For saithe no clear relationship was observed between the catchability for the Cuba
pair trawlers (pair trawlers take the majority of the catch) and other variables such as
primary production, growth and stock size.

The analysis reported above suggests that natural factors may have a larger influence
than technological ones, at least for Faroe Plateau cod and Faroe haddock on changes
in catchability. In addition, the available data indicate that there has not been
sufficient time since the implementation of the effort management system in 1996 to
detect convincing changes in catchability. However, from a management perspective,
if the hypothesis that catchability is related to productivity is true, and if productivity
is low, there is the potential for very high fishing mortality to be exerted on cod. It
could therefore be prudent to consider substantial reductions in fishing effort when
periods with low primary production occur.

2.1.5 Summary of the 2008 assessment of Faroe Plateau cod, haddock and saithe

A summary of selected parameters from the 2008 assessment of Faroe Plateau cod,
Faroe haddock and Faroe saithe is shown in Figure 2.1.7. Landings of cod, haddock
and saithe on the Faroes appear to be closely linked with the total biomass of the
stocks. For cod, the peaks and valleys are generally of the same height, suggesting
that the exploitation ratio has remained relatively stable over time. For haddock, the
difference at the beginning of the series suggest that the exploitation rate was
decreasing during that period, while it would have been relatively steady since the
mid 1970s. For saithe, there is a suggestion that the exploitation rate was increasing at
the beginning of the period, it decreased from the early 1990s to 1998 and has
increased since to close to the highest values observed.

Fishing mortality estimates from the assessment do not confirm this perception, but
that is partly due to unstable estimates of fishing mortality 1) at the oldest, poorly
sampled ages and 2) for very small poorly sampled year classes. The ratio of landings
to biomass could therefore provide a more stable indication of the exploitation status
of the resource.

The plot of exploitation ratio over time does support the above hypothesised trends
in fishing. The overall ratio (sum of cod, haddock and saithe landings over the sum of
their biomass) is remarkably stable between 0.18 and 0.25 over the period 1961 to
1989, with possibly a slight increasing trend. The ratio has been more variable since
for both individual species and for the aggregate. Although variable, there appears to
be an increasing trend since 1995. The most recent biomass estimates, however, are
most likely to change in future assessments, and the trend could therefore change as a
result of future stock assessments.

The same data can be shown differently with area graphs. This suggests that the
landings of saithe have taken an increasing part of the total biomass in the area.

2.1.6 Reference points for Faroese stocks and evaluation of the Faroese management
system

The NWWG has evaluated the relevance of existing reference points for Faroese
demersal stocks on several occasions in recent years, mostly by investigating the
development of fishing mortality and SSB and by doing medium term simulations.
Except for the biomass reference points for Faroe Plateau cod, which are considered
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appropriate, the NWWG suggested changes to all other reference points and did so
again in 2007 based on the guidelines provided in the report of the Study Group on
Precautionary Reference Points for Advice on Fishery Management, held at ICES HQ
from 24-26 February 2003 (SGPRP 2003) and the results of the current assessments. A
summary of past work by the NWWG was presented at the end of this reference
points section in the 2007 overview. ICES revised the haddock biomass reference
points in 2007 but not those for saithe because the assessment was not accepted due
to retrospective pattern where biomass was consistently underestimated. The fishing
mortality reference points need to be revised for the three Faroese stocks.

2.1.7 Faroe saithe

The NWWG understands that ICES could not revise the biomass reference points for
Faroe saithe because the assessment was not accepted. Figure 2. 1.8 and Figure 6.5.1.2
of the 2008 SPALY XSA assessment shows that recruitment is not impaired at 60 000t,
the current Blim. Larger year classes appear to have been observed at the lower end
of the SSB range. As suggested by SGPRP 2003, NWWG 2005 and NWWG 2006, Bloss
for Faroe saithe should be interpreted as Bpa, not as Blim, that is Bpa = 60 000t. Blim
could be arbitrarily set prudently lower at 45-50 000t until more stock and
recruitment pairs are observed or it could be left undefined. Fishing mortality
reference points remain to be identified.

2.1.8 Review of the management system

The Faroese authorities have set up a committee to review the effort management
system implemented in 1996, consistent with a NWWG 2007 recommendation. The
members of the Fisheries Efficiency Committee participate in a personal capacity and
cover expertise in trawl and linefisheries, fisheries biology and stock assessment, the
Faroese fishing industry, fisheries technology and capacity, fisheries economy and
fisheries law and administration. A report is expected before the end of 2008.

2.1.9 References:

Gaard. E., Hansen, B., Olsen, B and Reinert, J. 2001. Ecological features and recent trends in
physical environment, plankton, fish stocks and sea birds in the Faroe plateau ecosystem. In: K-
Sherman and H-R Skjoldal (eds). Changing states of the Large Marine Ecosystems of the North
Atlantic.

Steingrund, P., and Gaard, E. 2005. Relationship between phytoplankton production and cod
production on the Faroe Shelf. ICES Journal of Marine Science, 62: 163-176.Steingrund, P., and
Hatun, H. 2008. Relationship between the North Atlantic subpolar gyre and fluctuations of the
saithe stock in Faroese waters. NWWG 2008 Working Document 20.
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Number of fishing days used by various fleet groups in Vb1 1985-95 and 1998-07. For other fleets there are no effort limitations. Catches of cod, haddock

saithe and redfish are regulated by the by-catch percentages given in 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/gears)
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Year Longliner 0-110 GRT, jiggers, trawlers < 400 HP Longliners > 110 GRT Pairtrawlers
1985 13449 2973 8582
1986 11399 2176 11006
1987 11554 2915 11860
1988 20736 3203 12060
1989 28750 3369 10302
1990 28373 3521 12935
1991 29420 3573 13703
1992 23762 2892 11228
1993 19170 2046 9186
1994 25291 2925 8347
1995 33760 3659 9346

Average(85-95) 22333 3023 10778
1998 23971 2519 6209
1999 21040 2428 7135
2000 24820 2414 7167
2001 29560 2512 6771
2002 30333 2680 6749
2003 27642 2196 6624
2004 22211 2728 7059
2005 21829 3123 6377
2006 14094 2764 5411
2007 10653 3279 5971
Average(98-06) 22615 2664 6547
Number of allocated days for each fleet group since the new management scheme was adopted and number of licenses per fleet (by May 2006).
Group 1 Group 2 Group 3 Group 4 Group 5
Fishing year  [Single trawlers > 400 HP [Pair trawlers > 400 HP [Longliners > 110 GRT [Longliners and jiggers 15-110 GRT, single trawlers < 400 HP Longliners and jiggers < 15 GRT
1996/1997 8225 3040 9320 22000
1997/1998 7199 2660 9328 23625
1998/1999 6839 2527 8861 22444
1999/2000 Regulated by area 6839 2527 8861 22444
2000/2001 and by-catch 6839 2527 8861 22444
2001/2002 limitations 6839 2527 8861 22444
2002/2003 6771 2502 8772 22220
2003/2004 6636 2452 8597 21776
2004/2005 6536 2415 8468 21449
2005/2006 5752 3578 5603 21335
2006/2007 5752 3471 5435 20598
2007/2008 5637 3402 5327 20186
No. of licenses 12 29 25 65 593
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Fleet segment Sub groups Main regulation tools
1 | Single trawlers > 400 HP none Bycatch quotas, area closures
2 | Pair trawlers > 400 HP | none Fishing days, area closures
Longliners > 110 GRT none Fishing days, area closures
4 | Coastal vessels>15 GRT 4A | Trawlers 15-40 GRT Fishing days
4A | Longliners 15-40 GRT | Fishing days
4B Longliners>40 GRT Fishing days
4T Trawlers>40 GRT Fishing days
5 | Coastal vessels <15 GRT 5A Full-time fishers Fishing days
5B Part-time fishers Fishing days
6 | Others Gillnetters Bycatch limitations, fishing depth, no. of nets
Others Bycatch limitations

Table 2.1.3. Main regulatory measures by fleet in the Faroese fisheries in Vb. The fleet capacity is
fixed, based on among other things no. of licenses. Number of licenses within each group (by
May 2006) are as follows: 1: 12; 2:29; 3:25; 4A: 25; 4B: 21; 4T: 19; 5A:140; 5B: 453; 6: 8. These licenses
have been fixed in 1997, but in group 5B a large number of additional licenses can be issued upon

request.
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Figure 2.1.1. The 2000-2005 distribution of fishing activities by some major fleets.
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61N .
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Exclusion zones for trawling Spawning closures
Area Period Area Period

a 1jan - 31 des 1 15 feb - 31 mar
aa 1jun - 31 aug 2 15 feb - 15 apr
b 20 jan - 1 mar 3 15 feb - 15 apr
c 1jan - 31 des 4 1feb-1apr
d 1jan - 31 des 5 15 jan - 15 mai
e lapr-31jan 6 15 feb - 15 apr
f 1jan - 31 des 7 15 feb - 15 apr
g 1jan - 31 des 8 1 mar - 1 may
h 1jan - 31 des

i 1jan - 31 des

j 1jan - 31 des

k 1jan - 31 des

| 1jan - 31 des

m 1feb-1jun

n 31jan-1apr

0 1jan - 31 des

p 1jan - 31 des

r 1jan - 31 des

s 1 jan - 31 des
C1 1jan - 31 des
Cc2 1jan - 31 des
C3 1jan - 31 des

Figure 2.1.2. 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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Figure 2.1.3 Faroe Plateau Cod. Relationship between primary production and growth of cod
during the last 12 months.
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Figure 2.1.4. Faroe Plateau Cod. Relationship between long line catchability and primary
production.



22

Cod

Average fishing
mortality for ages 3-7
Average growth for
ages 3-7 (kg)

—a— Fishing mortality —e— Growth

Figure 2.1.5. Faroe Plateau Cod. Relationship between fishing mortality and growth of cod during
the last 12 months.
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Figure 2.1.6. Faroe Haddock. Relationship between fishing mortality and growth of haddock
during the last 12 months.
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Faroese Stocks Recruits

23

Faroe Plateau Cod

120000 180000 45000
« 160000 40000
100000
140000 35000
50000 g 120000 30000
£ £ 4oa000 26000 5
S goom0 H =
3 3 a0 20000 G
40000 Z  Boog 15000
40000 10000
20000 i
. 20000 5000
i - 0 i
A Q & N 2
A AT g g G U A L O I g T
Year Class Year
[ Cod_age2 ---x-- Haddock_age2 —e— Saithe_aged | [ Cod_TolB ------- Cod_Cateh |
Faroese Stocks Total Biomass Faroe Haddock
350000 180000 30000
T 160000 —
140000
g 25000 # 120000 20000
200000 £ 100000 g
& anoo 150 =
= 150000 b= il
Z 3 60000 10000
< 100000 [
50000 20000 Ly
A > 9 o O D 4 o o & 4 > 2 B b A o )
P FRFFLFFF SIS L FFLPESF EAIC SN AR T e
Year Year
[ Cod_Toth ---x--- Haddock_Tote —e— Saithe_Tott | [ Haddock_Tot8 ------- Haddock_Catch |
Faroese Stocks SSB Faroe Saithe
160000 350000 £0000
140000 300000 4 70000
120000 260000 4 60000
100000 £ 50000
@ £ 200000 4 =
@ &0 £ 4000 3
0000 E 1 30000
20000 LIS 20000
20000 0000 + 10000
i i il
0y W
R L S S I RN O N N R T
Year Year
[ Cod_S8E ---»--- Haddack_S5B —e— Saithe_SSE | [ Saithe_TotB ------- Saithe_Catch |
Faroese Stocks Exploitation Ratio Faroe Stocks Catches
140000
120000
100000
= 60000
€
S &ooon
40000
20000
i i
h £ & & & o A £ £ o ny A @ L & ~ S\ £
FEPLISL I L LSS TSSO FES P L LSS SIS ST

Year

Cod_V/TotB -~~~ Haddock_Y/TotB —o— Saithe_Y/Totf |

Year

[m Cod_Catch 1 Haddock_Catch 0Saithe_Catch |

Figure 2.1.7. Faroe Plateau cod, Faroe haddock and Faroe saithe. 2008 stock summary. The Faroe
saithe assessment is exploratory, recent estimates uncertain.
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Faroe Saithe
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Figure 2.1.8. Ricker stock and recruitment relationships for Faroe saithe. The alternate
formulation fixes the SSB where R is maximum, as the average SSB that produced the four

strongest year classes.
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Faroe Bank Cod

3.1

3.2

3.3

Summary

e  The total reported landings in 2007 were 450 tonnes the lowest since 1993.

e  The summer and spring index suggest the stock is well below average
while there is no indication of strong incoming year classes.

e The exploitation ratio decreased in 2007 with respect to 2006 but it
remains higher than average.

Stock description and management units.

The Faroe Bank cod is distributed South-West of the Faroe Bank under ICES
management unit Vb2. Inside the 200 m depth contour, the Faroe Bank covers an area
of about 45 x 90 km and its shallowest part is less than 100 m deep. The cod stock on
the Bank is regarded as an independent stock displaying a higher growth rate than
that of cod on the Plateau. Tagging experiments have shown that exchanges between
the two cod stocks are negligible. The stock spawns from March to May with the
main spawning in the first-half of April in the shallow waters of the Bank (<200 m).
The eggs and larvae are kept on the Bank by an anti-cyclonic circulation. The
juveniles descend to the bottom of the Bank proper in July. No distinct nursery areas
have been found on the Bank. It is expected that the juveniles are widely distributed
on the Bank, finding shelter in areas difficult to access by fishing gear (Jakupsstovu,
1999).

Scientific data

3.2.1 Biological

Biological samples have been taken from the groundfish survey since 1983.

3.2.2  Surveys

Two research vessel survey series for cod in Vb2 are available to the Working Group
in 2008, the Faroese groundfish survey (FGFS) in the spring (1983-2008) and in the
summer season (1996-2007). The FGFS spring survey was interrupted in 2004 and
2005. The gear used in both surveys is a bottom trawl and the design is a depth-
stratified survey with a total of 29 randomised stations of which 20 are taken in the
200m depth contour. The towing time by station is one hour. There were only 17
stations sampled in the spring survey of 2008 due to logistic problems.

Information from the fishing industry

3.3.1 Landings

The source of landings data for the Faroe Bank cod are from the Faroe Islands,
Norway, UK (E/W/NI) and UK (Scotland). UK catches reported to be taken on the
Faroe Bank are all assumed to be taken on the Faroe Plateau and are therefore not
used in the assessment.

3.3.2 Commercial cpue.

A commercial cpue series from longliners is available but has never been used in the
final assessment by the WG.
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3.3.3 Biological

Biological samples have been taken from commercial landings since 1974 (the 2007
sampling intensity is shown in table 3.4.3.1.)

3.34 Other relevant data

The number of fishing days by the longline fleet is provided by the Faroese Coastal
Guard and consist of realised days at sea.

Methods (Justification for the assessment method adopted. Not a general
description of the method.)

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. Since then
several tools have been used to assess the status of the stock including a surplus
production model and statistical catch at age all providing unrealistic estimates of
fishing mortalities and stock size. Therefore the WG has agreed to use the survey
catch rates (kg/hr) as indicative to follow stock trends.

Reference points

There are not analytical basis to suggest reference points based on XSA, general
production and statistical catch at age analysis.

State of the stock - historical and compared to what is now.

Total nominal catches of the Faroe Bank cod from 1987 to 2006 as officially reported
to ICES are given in Table 3.7.1 and since 1965 in Figure 3.7.1 UK catches reported to
be taken on the Faroe Bank are all assumed to be taken on the Faroe Plateau and are
therefore not used in the assessment. Landings have been highly variable from 1965
to the mid-1980s, reflecting the opportunistic nature of the cod fishery on the Bank,
with peak landings slightly exceeding 5 000t in 1973 and 2003. The trend of landings
has been smoother since 1987, declining from about 3 500t in 1987 to only 330 t in
1992 before increasing to 3 600t in 1997. In 2007 landings were estimated at 450t less
than half the previous year (Figure 3.7.1). Longline fishing effort increased
substantially in 2003 and although it decreased in 2004 and 2005 the latter remains
the second highest fishing effort observed since 1988 (Figure 3.7.1). Since 2006 the
effort has been reduced substantially to about the same levels as in early 1990s.

[ToR 11] The Faroese groundfish surveys (spring and summer) 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 3.7.2.

The spring survey was initiated in 1983 and discontinued in 2004 and 2005. The
summer survey has been carried out since 1996. The CPUE of the spring survey was
low during 1988 to 1995 varying between 73 and 95 kg per tow. Although noisy, the
survey suggests higher, possibly increasing biomass during 1995 - 2003. The 2008
index is 98 kg per tow, which is slightly higher than in 2007 but well below the
average in the period 1996-2004. The2007 summer index (33 kg per tow) is almost the
same as in 2006. The agreement between the summer and spring index is good
during 1996 to 2001 and since 2006, but they diverged in 2002 and 2003.
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The figure of length distributions (figure 3.7.3 and figure 3.7.4) show in general good
recruitment of 1 year old in the summer survey from 2000 — 2002 (lengths 26 — 45 cm),
corresponding to good recruitment of 2 years old in the spring surveys from 2001 to
2003 (40 — 60 cm). The spring index shows poor recruitment from 2006 to2008
reflecting the weak year classes observed in the summer survey since 2004.

The recruitment can be estimated by simply counting the number of fish in length
groups in the surveys. In the spring index, recruitment was estimated as total number
of fish below 60 cm (2-year old) and in the summer index as number of fish below 45
cm (1-year old). Figure 3.7.5 shows a fairly good correlation between spring and
summer survey recruitment. According to the summer index the recruitment of 1
year old has been good from 2000 to 2002, while the recruitment has been relatively
poor from 2003 to 2007.

Figure 3.7.6 shows a positive correlation between the survey indices and the landings
in the same year, but the relationship between the summer survey and the landings
deteriorates in 2003. The ratio of landings to the survey indices provides an
exploitation ratio, which can be used as a proxy to relative changes in fishing
mortality. For the summer survey, the results suggest that fishing mortality has been
reasonably stable during 1996 to 2002, but that it increased steeply in 2003, consistent
with the 160% increase in longline fishing days in that year (Figure 3.7.1). The
exploitation ratio decreased in 2007 with respect to 2006 but it remains higher than
average.

Short term forecast

None

(Medium term forecasts)

None

Uncertainties in assessment and forecast

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 catches of cod on Faroe Bank are sometimes reported on the landing slips and
only the vessels larger than 15 GRT are obliged to have logbooks. The Faroes Coastal
Guard is splitting the landings into Vbl and Vb2 on the basis of landing slips and
logbooks. Since small boats do not fill out logbooks and may not sell their catch, the
catch figures on the Faroe Bank are actually estimates rather than absolute figures.
The error in the catches of Faroe Bank cod may be in the order of some hundred
tonnes, not thousand tonnes.

Comparison with previous assessment and forecast

The status of the stock remains almost unchanged with respect to last year
assessment. Although the spring survey in 2008 shows some improvement with
respect to 2007 both indexes suggest the stock is well bellow average.
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Management plans and evaluations (Could just be a reference to the year when
the plan was agreed/evaluated. Include proposed/agreed management plan.)

None

Management considerations (what do managers need to consider when
managing this stock.)

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. 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 identify the catch removed from each stock. Simple measures should
make it possible to identify if the catch is originating from the Bank or from the
Plateau e.g. by storing in different section of the hold and/or by tagging of the
different boxes.

The WG suggests the closure of the fishery until the recovery of the stock is
confirmed. The reopening of the fishery should not be considered until both surveys
indicate a biomass at or above the average that of the period 1996-2002.

Ecosystem considerations (Known/new impacts of the fisheries on the
ecosystem)

None

Regulations and their effects (Include new regulations (e.g. gear restrictions,
TAC etc). Focus on effects of regulations.)

In 1990, the decreasing trend in cod landings from Faroe Bank lead ACFM 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 meters 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.

A total fishing ban during the spawning period (1 March to 1 May) has been enforced
since 2005.

Changes in fishing technology and fishing patterns

None

Changes in the environment

None

References

Jakupsstovu, 1999. The Fisheries in Faroese waters. Fleets, Activities, distribution and potential
conflicts of interest with an off-shore oil industry.
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Table 3.4.3.1. Samples of lengths, otoliths, and individual weights of Faroe Bank cod in 2007.

29

Fleet Size Samples Length Otoliths Weights
Longliners >100 GRT 5 797 120 568
Total 5 797 120 568

Table 3.7.1. Faroe Bank (sub-division Vb2) cod. Nominal catches (tonnes) by countries 1986-2007
as officially reported to ICES. From 1992 the catches by Faroe Islands and Norway are used in the

assessment.

1956 1957 1955 1959 1990 1991 1992 1993 1994 1995 1996
Faroe lslands 1836 | 3408 | 2965 | 1270 289 297 122 | 264 Eaki 561 2051
Morwary 5 23 34 128 72 38 32 2 3 40 55
LIK, (EARTI - - - 22 1% 74 % 186 * a6 43 2 126
1K, (Sootiand) 53 47 a7 14/ % 208 % a0 ? oqvE ? o118 ? 2y 51 3 a2
Total 1905 | 3479 3091 | 1412 SE6 425 330 | 385 953 | 1152 | 2488
Used in assessment 289 2487 154 266 725 E01 2106

1997 1995 1995 2000 | 2001 | 2002 2003 2004 2005 2005 | 2007
Faroe lslands 3459 3092 1004 1094 | 1840 5957 3607 (1270 | 1005 470 *
Morway 135 147 38 49 51 25 72 18 37 10 7*
[ 61 27 51 18 ° s800% 42 7% 15 7% 15 * 2 103
UK (Scotland) 277 265 210 245 % 288 25 % 284 % 244 Y1129 7El
Total 3571 3504 1350 312 | 1483 2125 6293 3584 2460 1294 477 *
Correction of Faroese catches in Wh2 -B5 -109 -353 -214 -75 -60 -25 %
UUsed in assessment 3594 3233 1083 1194 1080 1756 S6YE 3411 1232 955 449 *

" Preliminary
'Includes Whi.

* Included in Wb
*Reported as V.
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Figure 3.7.1. Faroe Bank (sub-division Vb2) cod. Reported landings 1965-2007. Since 1992 only
catches from Faroese and Norwegian vessels are considered to be taken on Faroe Bank. Lower
plot: fishing days 1988-2007 for long line gear type in the Faroe Bank (realised).
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Figure 3.7.2. Faroe Bank (sub-division VVb2) cod. Catch per unit of effort in the spring groundfish
survey and summer survey. Vertical bars and shaded areas show the standard error in the
estimation of indexes.
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Figure 3.7.3. Faroe Bank (sub-division Vb2) cod. Length distributions in summer survey.
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Figure 3.7.5a. Estimated recruitment index in summer (upper panel) and in spring survey (lower
panel). In summer surveys the 1 year old recruitment is estimated. In spring surveys the
recruitment of 2 year old is estimated. Dashed lines show the standard error in the estimated
indices.
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Faroe Plateau cod

4.1

Summary

The input data consisted of the catch-at-age matrix (ages 2-10+ years) for the period
1961-2007 and two age-disaggregated abundance indices obtained from the two
Faroese groundfish surveys: the spring survey 1994-2008 (shifted back to the previous
year) and the summer survey 1996-2007. The maturities were obtained from the
spring survey 1983-2008.

The assessment settings were the same as in the 2007 assessment. An XSA was run
and tuned with the two survey indicies. The fishing mortality in 2007 (average of
ages 3-7 years) was estimated at 0.70, which was considerably higher than the
precautionary fishing mortality of 0.35 and also higher than the limit fishing
mortality (when ‘bad things” may happen) of 0.68. The total stock size (age 2+) in the
beginning of 2007 was estimated at 21 000 tonnes and the spawning stock biomass at
14 000 tonnes, which was considerably below the limit biomass (which should be
avoided) of 21 000 tonnes. The estimates of stock size were the lowest during the
1906-2007 period.

The short term prediction until year 2010 showed a steady-state situation with a stock
size of around 20 000 tonnes and a spawning stock biomass of around 12 000 tonnes.

Managers should realize the poor state of the stock. In low-productive periods (as has
been the case since 2002) fishing mortality tends to be high because the catchability
with longlines is high and slight reductions in the number of fishing days will not be
sufficient to reduce fishing mortality. It will therefore be necessary to extend area-
closures, preferably for all fishing. Candidate areas are parts of Mylingsgrunnur
(north of the Faroes), Mykinesgrunnur (west of the Faroes) as well as areas east of
Faroe Islands.

Stock description and management units

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; Taning, 1940, 1943;
unpublished data). Cod spawn in February-March at two main spawning grounds
north and west of the islands at depths 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 100-130 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
year old. The spawning migration seems to start in 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.

Icelandic and Faroese tagging experiments suggest that the cod population on the
Faroe-Icelandic ridge mainly belongs to the Icelandic cod stock. Faroese Fisheries
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Laboratory tagged about 24 000 cod in Faroese waters during 1997-2006 and about
6 000 have been recaptured so far. Of these one was caught on the Icelandic shelf and
one on the Faroe-Icelandic ridge. In 2002 168 individuals were tagged on the Faroe-
Icelandic rigde (Midbank). Eleven have been recaptured so far, 5 at Iceland, 4 on the
Faroe-Icelandic ridge and 0 on the Faroe Plateau (2 had unknown recapture position).

The Marine Research Institute in Iceland tagged 25572 cod in Icelandic waters during
1997-2004 and 3708 were recaptured to April 2006. Of these only 13 individuals were
recaptured on the Faroe-Icelandic ridge and none on the Faroe Plateau. The
proportion of Icelandic tags reported from the Faroe-Icelandic ridge (13 out of 3708)
is significantly higher than the proportion of Faroese tags recaptured on the Faroe-
Icelandic ridge (1 out of 6000).

Scientific data

When calculating the 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. The reason for this change was that the three-period splitup was
considered to be in better agreement with biological cycles (the spawning period
ends in April). When sampling was insufficient, length-age and length-weight
samples were borrowed from similar fleets in the same time period. Lengt