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1 THE CELTIC SEA AND WEST OF SCOTLAND

1.1 The ecosystem

1.1.1 Ecosystem components
Bottom topography substrate and circulation

In the Celtic seas (ICES Subareas VI and VII) the continental shelf is of variable width. The Celtic Sea, south of Ireland
is an extended shelf which for the most part is shallower than 100 m. It is limited to the west by the slope of the
Porcupine seabight and the Goban Spur. In these areas the slope is rather gentle and sedimentary. To the west of Ireland
the Porcupine Bank forms a large extension of the shelf limited to the west by the Rockall Trough. The transition
between the Porcupine Bank and the trough is a steep and rocky slope along which reefs of deepwater corals occur.
Further north and to the west of Scotland the slope of the Rockall Trough is closer to the coast line, particularly off NW
Ireland, and at the Hebrides. West of the shelf break and the Rockall Trough is the Rockall Plateau with depths of less
than 200 m. The shelf area itself contains mixed substrates, generally with soft sediments (sand and mud) in the western
part and tending towards rockier, pinnacle-like areas in the eastern part. At these latitudes (55° to 58°N) the continental
slope is mainly sedimentary and a trawl fishery for mid-slope fish such as roundnose grenadier, blackscabbard fish,
deep sea squalids, blue ling, and orange roughy have been operating since the late 80s. The eco-region also contains
several important seamounts: Anton Dohrn, the Hebrides, and Rosemary Bank, which have soft sediments on top and
rocky slopes. The Irish Sea is distinct from the rest of the eco-region as a semi-enclosed sea area, with mostly soft
substrates and an indigenous fish population.

The water circulation in this area is dominated by the poleward flowing slope current. This persists throughout the year
north of the Porcupine Bank, and is stronger in the summer. South of the bank the current is present in the winter
months, but breaks down in the summer, when the flow becomes complex. There is also a weaker current flowing north
from Brittany and splitting east and west along the Irish coast (OSPAR QSR 2000). Porcupine Bank and the Rockall
plateau tend to be retention zones. The Irish Sea has limited inflows from the shelf to the south and probably has an
internal gyre circulation.

Summer frontal systems are formed at the Ushant Front, in the English Channel, the Celtic Sea front at the southern
entrance to the Irish Sea, and the Irish shelf front west of Galway. These represent changes from stratified inshore and
mixed offshore waters. The other major feature is the very high amplitude tide in the Celtic Sea area and the Bristol
Channel in particular.

Physical and chemical oceanography

Temperature/salinity

The slope current introduces warm saline water from further south into the whole area. The ICES Annual Ocean
Climate Status Summary (IAOCSS) does not deal with this eco-region as a whole, but data are available for the Rockall
Trough area in detail. More extensive and synoptic data are undoubtedly available, but this could not be collated in the

context of the WGRED meeting. The report suggests that the Rockall trough has been warming steadily over recent
years and is presently at an all time high. Similar trends appear for salinity (see Figure 2.14 below).
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production.. This is stimulated by the warmer, nutrient rich waters found here. Productivity is reasonably strong on the
shelf but drops rapidly west of the shelf break. Based on CPR greenness records for this area the spring bloom occurs
around April and collapses by October, although in recent years it has continued into December. CPR data also suggests
that there has been a steady increase in phytoplankton colour index across the whole area, at least over the last 20 years.
Details on the taxa involved have not been located but are assumed to be dominated by diatoms (at least in the spring
bloom), but will also include dinoflagellates.

Zooplankton

Like the adjacent North Sea waters, the overall zooplankton abundance in the Celtic Sea has declined in recent years.
CPR areas C5, D3, and E5 all show substantial drops in Calanus abundance and are now below the long-term mean.
Calanus finmarchicus is known to overwinter in the Faroe-Shetland channel and the abundance of this species is known
to have been reduced in recent years. The distribution of Calanus in deep waters further south is unknown. More
detailed information should be available from the CPR programme, but it is not available at present.

Benthos, larger invertebrates (cephalopods, crustaceans, etc.), biogenic habitat taxa

The major large invertebrate species is Nephrops. It is targeted by trawl fisheries on the shelf west of Scotland, the
Rockall plateau, and south and west of Ireland. Cuttlefish is also exploited in the Celtic Sea, and scallops in the Irish
Sea and west of Scotland.

Major fisheries dredging for scallops and some smaller bivalves exist in the western Channel, the Irish Sea, and west of
Scotland. Pot fisheries exploit the lobster Homarus gammarus and the edible crab Cancer pagurus in the waters around
the Channel Islands, off France (French landings about 150 t/year), and west of Scotland. Estimated landings of whelk
(Buccinum undatum) may be as high as 20 000 t/year. Cuttlefish are also targeted by pot fishery, but trawl catches are
much higher and target juveniles in coastal waters in some areas.

In addition to a major aquaculture activity for oysters and mussels, some natural beds of oysters and buried bivalves
(such as cockles Cardium edule) are exploited by professional and recreational fisheries.

The benthos of the Celtic seas is largely influenced by shelf sea dynamic processes that generate areas with high levels
of seabed stress and erosion. Coastal faunas are dominated by relatively small-sized bivalve and polychaete infauna
with a highly mobile epifauna. Further offshore larger body-sized bivalves, suspension and filter-feeders dominate the
assemblage. Benthic habitat diversity is high in the Celtic seas, varying from sand, through mud to bedrock in some
places. Biogenic reefs of horse mussels Modiolus modiolus, maerl and Serpulid worms occur in specific locations (Irish
Sea, west coast of Scotland). The latter can support benthos of conservation interest such as sea fans and structurally
complex bryozoans. Offshore areas on the shelf slope support reefs of deep water corals such as Lophelia pertusa.

Fish community

This eco-region includes two distinct types of ecosystems: shelf seas and deepwater communities. There are
commercial fisheries for Nephrops, cod, haddock, and whiting and a number of flatfish species in the northern part of
the area (the Irish Sea, west of Ireland and Scotland). Hake and anglerfish are also fished across the whole area. The
Rockall plateau is subject to a haddock and small-scale Nephrops fishery. Commercial fisheries for cod and flatfish are
conducted in the Irish Sea. The whole area is also characterised as a spawning area for a number of key wide-ranging,
migratory species, notably mackerel, horse mackerel, and blue whiting. These species are also commercially exploited
within the area. Key pelagic species are herring, considered as consisting of a number of different stocks, as well as
sardine, in the southern part of the area, and sprat, particularly in the Celtic Sea proper. The area also includes
considerable stocks of argentines (two species) and large numbers of small mesopelagic myctophids along the shelf
break.

The shelf slope (500-1800 m) comprises a quite different species assemblage including roundnose grenadier, black
scabbard fish, blue ling, and orange roughy as well as deep-sea squalids (sharks) and macrouridae (rabbit fish, etc.). For
the most part none of these species are subject to stock assessment, although some are likely to have been severely
depleted by the deepwater fisheries carried out in this area. A notable example would be orange roughy, which has
probably been largely fished out. All these fish are characterised as being long-lived, slow-growing, and having a low
fecundity, making them very vulnerable to overfishing.

The Celtic Sea groundfish community consists of over a hundred species of which the most abundant 25 comprise 99
percent of the total estimated biomass and around 93 percent of the total estimated numbers (Trenkel and Rochet,
2003). Population and community analyses have shown that fishing has impacted a number of commercial species,
primarily because individuals of too small a size have been killed in the past (Trenkel and Rochet, 2003). This can be
considered as resulting partly from observed large discards (Rochet er al., 2002).
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Table 2.1. The indicators for the demersal fish community of the Celtic Sea (From Bertrand, 2004).

1. CATEGORY OF INDICATOR 2. INDICATOR 3. DIRECTION OF CHANGE
Population Abundance of populations 1 in 43 decreasing, 9 in 43 increasing
Mean size in the population 9 in 43 decreasing, 1 in 43 increasing
Total abundance Stable
Total biomass Stable
Mean weight in the community Decreasing
Mean size in the community Stable
Community Multispecies size spectra
Slope decreasing
Intercept Stable

The elasmobranchs

The demersal elasmobranch fauna of the Celtic seas is relatively diverse. The main species caught in these areas can be
divided into two groups —rays and skates, and demersal sharks.

The main skates are thornback ray Raja clavata, spotted ray Raja montagui, blonde ray Raja brachyura, and cuckoo ray
Leucoraja naevus. The dominant skates in the inshore waters are Raja clavata and Raja montagui. Blonde ray is also
relatively widespread in the area, though it tends to be more abundant in particular areas. Cuckoo ray is more common
on the offshore fishing grounds in the Irish Sea and on the continental shelf of the Celtic Sea. Smalleyed ray Raja
microocellata is abundant in the Bristol Channel (VIIf), with occasional individuals taken in the Celtic Sea (VIlg),
southern Irish Sea (VIla), and western English Channel (Vlle). Other rays that are less common, but are recorded in low
numbers in fishing surveys include shagreen ray Leucoraja fullonica, sandy ray K. circularis, and undulate ray Raja
undulata. R. fullonica and sandy ray tend to be most abundant in offshore areas, particularly the Porcupine and Rockall
Banks Vib and Vllc. R. undulata forms small, perhaps discrete populations on the west coast of Ireland, with occasional
records in the English Channel.

Common skate Dipturus batis is known to have declined in the Irish Sea and elsewhere and is only recorded very
occasionally in the inshore waters of the area, though they are still encountered in the Celtic Sea and along the edge of
the continental shelf. Rostroraja alba and Dipturus oxyrynchus became very infrequent in the 20th century, though
there were known to be taken in fisheries in the 19th century. Other batoids in the area include stingray Dasyatis
pastinaca, marbled electric ray Torpedo marmorata, and electric ray 7. nobiliana, though these species may be
regarded as vagrants from more southern waters, and these species are generally discarded if caught.

In this region the demersal fauna has a wide diversity of demersal sharks and rays and skates. Within the sharks are the
following species: lesser spotted dogfish Scyliorhinus canicula, bull huss S. stellaris, smoothhound Mustelus mustelus,
starry smoothhound M. asterias, blackmouth catshark Galeus melastomus, and angel shark Squatina squatina. S.
stallaris and S. squatina are inshore species, with strong habitat preferences. S. stellaris is abundant on the west coast of

Wales (VIla).

Widely migratory and migratory sharks that occur in this region include: blue shark Prionace glauca, shortfin mako
Isurus oxyrynchus, porbeagle Lamna nasus, tope Galeorhinus galeus, and spurdog Squalus acanthias. Some of these
are taken in mixed demersal fisheries, others in pelagic fisheries, especially for tuna and swordfish. Blue shark and
shortfin mako shark are trans-North Atlantic stocks. Spurdog, porbeagle, and tope shark are thought to comprise unitary
stocks in the NE Atlantic. The deepwater slopes of the region have a large diversity of different species, and these are
dealt with elsewhere.

Trophic web

The trophic relationships of four main commercial demersal predators (cod, hake, megrim, and whiting) and three
forage species (blue whiting, pouts (Trisopterus spp.), and mackerel) were analysed by Trenkel er al. (in press). This
study concluded that the main predator species in the Celtic Sea are generalist feeders which exhibit size-dependent,
temporal and spatial prey-switching behaviour. These results from the Celtic Sea Proper (limited to the north by Ireland,
and between the longitudes of 4°FE and 12°W) are the same in other areas. The studied forage species are present
seasonally in the Celtic Sea, resulting in prey-shifting behaviour by predators.

No major studies of forage fish have been conducted in the northern of the eco-region. Sand eel, sprat, and Norway pout

are known to be present; however, their role and importance in the ecosystem is unclear. No known major industrial
fisheries are currently exploiting these species.
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A major component of the ecosystem is the spring migration into the area of a large abundance of migratory small
pelagic fish, principally blue whiting and mackerel, but also including horse mackerel. All three species spawn and feed
extensively in the area, prior to migrating north out of the eco-region in the summer.

Fish taken from the shelf edge areas of the Celtic Seas tend overall to be less planktivorous and from a higher trophic
level than those in the North and Baltic Seas (c.f. Heath, 2005). For instance, the secondary production required per unit
of landed fish from the southern part of the Celtic Seas is twice that for North Sea fish. In this area zooplankton
production accounts for only a small fraction of the secondary production demands of the fisheries. In the Celtic Seas
benthos production can be seen as a ‘bottom-up’ driver for fisheries production, which seems to be independent of
variability in plankton production. As this situation is very different to the situation in the North Sea (see NS section),
climate change and fishing pressures can be expected to influence these regional fisheries in very different ways.
Overall, there appear to be strong spatial patterns in the fish food web structure and function, which should be important
considerations in the establishment of regional management plans for fisheries.

Vulnerable species

While blackspot (=red) seabream (Pagellus bogaraveo) used to be an important target species of English fishery in the
30s (Desbrosses, 1932), catches in the Celtic seas declined well before the collapse of the fishery in region G (see this
chapter for a longer account on this species). The species can now be considered as eradicated from the Celtic seas.

The red lobster (Palinurus elephas) was exploited by pot fisheries prior to the late 1990s, and current catches and stock
of this species can be considered as residual.

Dominant species composition, size composition, biomass/abundance of species with a crucial role in the food chain,
status of species which are particularly vulnerable or protected (especially if not included in the single-stock annexes)

As mentioned above, numbers of species of deepwater fish are considered as being severely depleted and meriting
protection.

Birds and mammals

Dominant species composition, productivity (esp seabirds), spatial distribution (esp. mammals).

1.1.2 Fishery effects on benthos and fish communities

This eco-region is characterized by the presence of a number of important benthic features which are considered
important and vulnerable to fishing activity. These include cold water corals, and particularly the Darwin mounds, other
biogenic reefs, and natural reefs. Coldwater coral structures have been identified in many areas, including the Porcupine
Bank, Rockall, the slope areas west of Scotland and Ireland, and on the seamounts. The Darwin mounds are found at
depths of about 1000 m northwest of Cape Wrath, Scotland. These structures are all vulnerable to trawling, but
particularly deepwater trawling, which uses larger and heavier gears. Most of these structures have actually been
identified by fishing activity, and there is the possibility that other such structures exist in unfished areas.

The impact of fishing activities on the shelf fish communities is unclear, although there are numbers of severely
depleted stocks e.g. cod, whiting and plaice and hake. It can be assumed that size spectra and community changes
occurring in this area are similar to those reported for the North Sea. Trawling in the deep waters has almost certainly
caused substantial changes in the community structures of the deeper waters west of the shelf break. Initial studies of
catch rates from surveys west of Scotland in the 1980s compared to the last 5—10 years suggest substantial reductions in
large, slow-growing species and a switch to smaller, faster-growing fish.

Based on the above, the sustainability of deep water trawling should be reconsidered given the vulnerability of both the
fish communities and the benthic habitats.

Common dolphins are taken as by-catch in Celtic Sea fisheries and dead common dolphins with injuries attributable to
fishing are found stranded on coasts adjacent to the Celtic Sea. ICES (2005- reference to Technical Annex
accompanying ICES May 2005 advice to EC) provide a detailed review of stranding records for common dolphins on
the UK, French, Irish, Spanish and Portuguese coasts. Many of these strandings were linked to damage and mortality
attributable to fisheries. On the south-western UK coast, for example, entanglement in fishing gear was cited as the
most common cause of death accounting for 57.9% (n = 179) of the total number of reported strandings (n = 302) on the
English coastline from 1990 to 2003.

Based on available by-catch records, the two types of fishery are responsible for most common dolphin mortality are
pelagic trawl and bottom-set gillnet fisheries. While by-catches have been reported in some fisheries, such as the UK
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pelagic pair trawl fishery for bass in the western Channel, the Irish and English offshore hake/ pollack gillnet fishery
and Irish and French pelagic pair trawl fisheries, by-catches are not being regularly and comprehensively recorded in all
fisheries that may catch cetaceans (ICES, 2005).

The significance of reported rates of by-catch mortality depends on the capacity of the cetacean populations to tolerate
that mortality. At present, both the abundance and population structure of most cetacean populations impacted by
fisheries are poorly known and further research is essential to assess the impacts of by-catch at the population level.

Major environmental signals and implications

No obvious environmental signals were identified that should be considered in assessment or management in this area.
The major trends in the ecosystem noted above are the steady warming of the area, particularly in the context of the
slope current. The Rockall trough waters have been warming steadily for some years and are currently at an all time
high. The general and continuing reduction of copepod abundance is also of major concern given the major role of these
organisms in the food web.

Both these factors are likely to have an impact on the life histories of many species, but particularly on the migratory
pelagic species; mackerel, horse mackerel, and blue whiting. Both mackerel and horse mackerel migrations are closely
associated with the slope current. Mackerel migration is known to be modulated by temperature (Reid et al, 2001).
Continued warming of the slope current is likely to affect the timing of this migration. The timing and location of
spawning by all these species is also likely to be affected this general warming. The impact on recruitment is difficult to
assess, as mackerel generally recruits well, and the horse mackerel stock depends on very rare massive recruitments. No
ecosystem link has been identified for either species.

1.1.3 Data gaps

In general this eco-region has attracted less attention than areas such as the North Sea. It is probably not because the
data do not exist, but because they have not been correlated and integrated in the context of eco-regions. For example,
the ICES Annual Ocean Climate Status Summary does not address this area as a whole. It has been recommended that
ICES develops an inclusive approach to the use of eco-regions so that all output data can be matched up easily. The
CPR programme samples within the area, but detailed breakdown of these data have not been carried out. As noted
above, the primary, and hence presumably the secondary production changes substantially from the shelf to the shelf
break and on to the open ocean. Therefore, data aggregated over all these systems is likely difficult to interpret. No
single assessment working group is responsible for the fisheries in the area. These are covered by both northern and
southern shelf demersal WGs, WGMHSA, HAWG, WGNEPH, WGDEEP, and even WGNPBW and WGNEW. This
also makes the integration of data by eco-region more complex.
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1.2 The human use of the ecosystem

1.2.1 The fisheries and their impact

Most of the demersal fisheries in this area have a mixed catch. Although it is currently possible to associate specific
target species with particular fleets, various quantities of cod, whiting, hake, anglerfish, megrim, sole, plaice, and
Nephrops are taken together, depending on gear type. Some fleets have also a large part of valuable non-TAC species in
their catch (squids, cuttlefish, red mullet, etc.). This is particularly the case for coastal fleets.

Since the 1930s, hake has been the main demersal species supporting trawl fleets on the Atlantic coasts of France and
Spain. Spain took around 60% of the landings, France 30%, UK 5%, Denmark 3%, and Ireland 2%. Hake are caught
throughout the year, the peak landings being made in spring-summer months. The three main gear types used by vessels
fishing for hake as a target species are lines (England and Wales, Spain), fixed-nets and trawls (all countries), mostly
bottom trawls, and recently also Very High Opening trawls (Spain).

In the Celtic Sea and Western Channel, fisheries for demersal species, mainly cod, whiting, sole, and plaice, are
conducted by Belgium, France, Ireland, and the UK. The principal gears used are otter trawls and beam trawls.

The targeting of sole and plaice using beam trawls became prevalent during the mid-1970s, leading to an increase in the
landings of these two species. More recently, cuttlefish have become an important component of beam trawl landings,
particularly during the winter months. The gradual replacement of otter trawls by beam trawls has occurred in the
Belgian and UK fleets. In the Bay of Biscay there has been a substantial replacement of inshore trawling by gillnet
fisheries targeting sole since the 1980s.

A trawl fishery for anglerfish by Spanish and French vessels developed in the Celtic Sea, on the shelf edge around the
200-m contour to the south and west of Ireland and Bay of Biscay in the 1970s and expanded until 1990. This fishery
used single and twin rig otter trawls in medium and deep water in Divisions VIIb,c,e-k. Bycatch species include hake,
megrim, and to a lesser extent Nephrops. Although effort in most fleets appears to have declined since the early 1990s
the increasing use of twin trawls may have increased the overall efficiency. In addition, a gillnet fishery targeting
anglerfish developed in the Celtic Sea on the shelf edge around the 200-m contour to the south and west of Ireland in
the 1990s.

Megrim in the Celtic Sea, west of Ireland and in the Bay of Biscay are caught predominantly by Spanish and French
vessels, which together have reported more than 60% of the total landings, and by Irish and UK demersal trawlers. Most
UK landings of megrim are made by beam trawlers fishing in Divisions Vlle,f,g,h. Otter trawlers account for the
majority of Spanish landings from Subarea VII, prosecuting a mixed fishery for anglerfish, hake, and megrim on the
shelf edge around the 200-m contour to the south and west of Ireland. Irish megrim landings are largely made by multi-
purpose vessels fishing in Divisions VIIb,c,g for gadoids as well as plaice, sole, and anglerfish. Megrim landings have
remained fairly stable over the period 1986—2004.

Nephrops are an important component of the fisheries in this area. These fisheries developed in the 1970s and 1980s.
Fishing effort has decreased continuously since the early 1990s. However, gear efficiency has increased in recent years
and this may have helped maintaining LPUE at relatively high levels. In the Bay of Biscay, since 1st January 2000, the
mesh size used when fishing for Nephrops has increased and is now similar to the one used for other demersal fish (70
mm). Management of these fisheries needs to be sensitive to bycatches of other stocks.

Demersal elasmobranchs are taken in a variety of fisheries, with bycatches being a significant portion of most demersal
fisheries in the region. In inshore areas, small-scale target fisheries exist for ray, skate, and migratory sharks. These
fisheries use trawl, longline, and gillnets.

Fisheries for demersal gadoids, flatfish, and Nephrops, using otter or beam trawls all have bycatches of rays and skates.
These fisheries are carried out by UK, Ireland, I'rance, Spain, and Belgium. In the southern Irish Sea, there is also a
small target fishery for rays, by Irish otter trawls in VIIa. The main species in these fisheries are [. naevus, R. clavata,
R. montagui, and K. brachyura.

More offshore fisheries for hake, anglerfish, megrims, and Nephrops also have a bycatch of demersal elasmobranchs.
The bycatch in these fisheries is more dominated by Leucoraja fullonica, L. circularis, and Dipturus spp. that are less
abundant in the shallower areas.

Large migratory sharks such as basking shark, porbeagle, and tope are caught in mixed demersal fisheries in this area,

and in some cases several sharks may be taken in an individual haul. Spurdog was targeted in directed fisheries around
Ireland and in the Irish Sea. Currently targeting takes place only sporadically. Vessels engaged in mixed fisheries
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occasionally catch large schools of spurdogs. These catches are often the result of targeting by vessels whilst engaged in
mixed fisheries for other species. Fisheries for tunas take a bycatch of pelagic sharks in this area.

There are separate pelagic trawl fisheries targeting herring in the Celtic Sea and mackerel and horse mackerel in the
whole area. In the past the herring fishery in this area was principally a “roe” fishery; in recent years the number of
vessels in this fishery has declined substantially, and the fishery has changed to targeting herring for human
consumption. There is also a small directed fishery for sprat in the Channel.

1.3 Assessments and advice
Mixed fisheries and fisheries interactions (Celtic Sea and western Channel)

Demersal fisheries in the area are mixed fisheries, with many stocks exploited together in various combinations in
different fisheries. In these cases management advice must consider both the state of individual stocks and their
simultaneous exploitation in demersal fisheries. The stocks in poorest condition, particularly those outside
precautionary limits, necessarily become the overriding concern for the management of mixed fisheries where these
stocks are exploited either as a targeted species or as a bycatch.

Many of the fleets in the area operate on a mixture of demersal species. As trends in stocks of various species are
generally not in synchrony, advice provided on the basis of the status of individual species may result in advised fishing
mortalities for a group of co-harvested species that cannot be realized simultaneously within the context of mixed
fisheries. Stocks in need of special conservation efforts, such as those affected by recovery plans, present particularly
difficult challenges. The reduction of fishing mortality (and effort) required for stocks outside safe biological limits
makes it very unlikely that TACs, which would be sustainable for healthier stocks in the mixed fisheries, could be taken
in this case. The needs of the stock(s) under recovery plans could be met most directly by simply setting the TACs for
all species in mixed fisheries to correspond to the fishing mortality intended for the species under recovery plans, which
would result in large foregone yields in many healthier stocks. The foregone yield could be reduced somewhat if effort
could be adjusted on a fleet-by-fleet basis to comply with the total fishing mortality in the proposed recovery plan,
while allowing as much harvesting of other species as possible. However, such an approach requires reliable
information on the catch-at-age for all species in all fisheries, and is still likely to leave substantial potential harvestable
biomass of several species unavailable to any fishery. Formulating advice in relation to mixed fisheries is a two-step
procedure. First, ICES establishes limits for the exploitation of each species on the basis of its status, consistent with the
Precautionary Approach. The second step is to identify the major constraints within which mixed fisheries should
operate and through this analysis identify the additional constraints that further limit the fishing possibilities.

The main interactions between the stocks in the Celtic Sea, Southwest of Ireland, Western Channel, and northern part of
the Bay of Biscay are between:

anglerfish, megrim, and hake in the otter board trawl fishery in medium to deep water;

Nephrops, cod, and whiting in the Nephrops fishery in the Celtic Sea, and between Nephrops and hake in the
Bay of Biscay;

gadoids (cod, haddock, and whiting) within the trawl fishery for roundfish, mainly within Divisions VIIf,g;
sole and plaice in the beam trawl fishery in Divisions VIIf,g and VIle, and sole and anglerfish in VIIla,b;
haddock, whiting, cod, sole, plaice, hake, megrim, anglerfish, squid, elasmobranchs, and other species within
the mixed demersal trawl fisheries.

The directed fisheries for hake (trawl, longlines, and gillnets) and Bay of Biscay sole (gillnets) have few interactions
with other stocks:

8 ICES Advice 2005, Volume 5
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Single-stock exploitation boundaries and critical stocks

The state and the limits to exploitation of the individual stocks are presented in the stock sections. The state of stocks and single-stock exploitation boundaries are summarised in the

table below:

Stock

State of the stock

ICES considerations in relation to single-stock exploitation boundaries

Spawning
biomass in
relation to
precautionary
limits

Fishing mortality in
relation to
precautionary limits

Fishing mortality
in relation to
target reference
points

In relation to agreed
management plan

In relation to precautionary limits

In relation to target
reference points

Upper limit corresponding to
single-stock exploitation
boundary for agreed
management plan or in
relation to precautionary
limits. Tonnes or effort in
2006

Anglerfish in Divisions
VIIb—k and VIlla,b

(L. piscatorius and

L. budegassa)

Full reproductive
capacity

Increased risk
(L. piscatorius)
Harvested
sustainably

(L. budegassa)

Overexploited

In order to harvest the stock within
precautionary limits fishing mortality
should be kept below F, and SSB should
be above By, for both species. Fishing at
Fp. for L. piscatorius is expected to result
in landings of 25 400 t, leading to an SSB
of 64 000 tin 2007. Given the link
between the two species, this corresponds
to a fishing mortality of 0.18 for L.
budegassa, corresponding to landings of
at most 8 500 t in 2006. The predicted
SSBs are well above By, in all scenarios.

For L. piscatorius the
status quo fishing
mortality is estimated at
0.24 which is above
fishing mortalities that
would lead to high long-
term yields and low risk
of stock depletion (Fg; =
0.05 and F,,, = 0.09).
For L. budegassa the
status quo fishing
mortality is estimated at
0.18 which is above
fishing mortalities that
would lead to high long-
term yields and low risk
of stock depletion (Fg; =
0.10 and Frp = 0.15).
This indicates that long-
term yield is expected to
increase at fishing
mortalities below the
historic values. Fishing
at such a lower mortality
would lead to higher
SSB and therefore lower
the risk of observing the
stock outside
precautionary limits.

33 900 t for both species
combined (25 400 t

L. piscatorius, and 8 500 t
L. budegassa)

Cod in Divisions VIle-k

Unknown

Unknown

Unknown

The reduction of effort which has taken
place since 1999 may not have reduced
fishing mortality to sustainable levels.
Reduction of effort would improve yields
and reduce risks to the stock in the longer
term. Therefore, in view of the uncertainty
of the data and the high fishing mortality
estimated for 2002 effort should be
reduced to ensure a longer-term reduction
in fishing mortality towards sustainable
levels. Adequate monitoring including
discard monitoring should be implemented
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Stock State of the stock ICES considerations in relation to single-stock exploitation boundaries Upper limit corresponding to
Spawning Fishing mortality in | Fishing mortality In relation to agreed In relation to precautionary limits In relation to target single-stock exploitation
biomass in relation to in relation to management plan reference points boundary for agreed
relation to precautionary limits | target reference management plan or in
precautionary points relation to precautionary
limits limits. Tonnes or effort in

2006

Haddock in Divisions Unknown Unknown Unknown - Because of the strong 2002 year class Current fishing -

VIIb-k SSB has increased but ICES is unable to mortality is unknown.

provide a reliable estimate of current
stock size in relation to precautionary
limits. Future catches and SSB will be
highly dependent on the strength of
incoming year classes and their discard
mortality. In this context the stock should
be managed by ensuring that the effort is
not allowed to increase, rather than by
TAC management.

Hake — Northern stock Increased risk Harvested Overexploited Following the agreed The fishing mortality should be below F,, | The current fishing 44 000 t

(Division Illa, Subareas sustainable recovery plan, a fishing and SSB should be above By.. This is mortality, estimated at F<Fp

IV, VI and VII, and mortality of F = 0.25 is equivalent to the recovery plan. A fishing | 0.24, is above fishing

Divisions VIIIa, b, d) expected to lead to an SSB | mortality of F = 0.25 is expected to leadto | mortalities that are

of around 153 000 t in an SSB of around 153 000 t in 2007 with expected to lead to high

2007 with estimated estimated landings in 2006 of 44 000 t. long-term yields and

landings in 2006 of 44 000 | This implies a change in SSB of +5% and low risk of stock

t. This implies a change in in TAC of 3%. depletion (Fy; = 0.10

SSB of +5%. and F .= 0.17). This
indicates that long-term
yield is expected to
increase at fishing
mortalities well below
the historic values.
Fishing at such a lower
mortality is expected to
lead to higher SSB and
therefore lower the risk
of observing the stock
outside precautionary
limits.

Megrim in Divisions Full reproductive Increased risk Overexploited - In order to harvest the stock within The current fishing 13 600 t.

VIIb,c,e-k and VIlla,b,d
(L. whiffiagonis and L.
boscil)

capacity

precautionary limits fishing mortality
should be below F, and SSB should be
above Bpa. A recommended 23%
reduction in F is needed to achieve a
fishing mortality at F, (0.30). This
corresponds to landings of less than 13
600 tonnes in 2006. The predicted SSB is
well above Bpa if F is below F,.

mortality (F) is
estimated as 0.39, which
is above rates that would
lead to high long-term
yields and low risk of
stock depletion (Fg; =
0.10 and Frp = 0.16).
Fishing at F . is
expected to lead to high
long term landings and
SSB.

23% reduction in F
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Stock

State of the stock

ICES considerations in relation to single-stock exploitation boundaries

Spawning
biomass in
relation to
precautionary
limits

Fishing mortality in
relation to
precautionary limits

Fishing mortality
in relation to
target reference
points

In relation to agreed
management plan

In relation to precautionary limits

In relation to target
reference points

Upper limit corresponding to
single-stock exploitation
boundary for agreed
management plan or in
relation to precautionary
limits. Tonnes or effort in
2006

Nephrops in Divisions
VIIb,c,j.k (Management
Area L)

Unknown

Unknown

Unknown

There are no exploitation boundaries for
this stock. In view of the relative stability
of landings, landings from FU16-19
should not exceed 3 300 tonnes for 2006,
based on the average landings of 2000—
2002.

<3300t

Nephrops in Divisions
VIIf,g.h, FU20-22
(Management Area M)

Unknown

Unknown

Unknown

Due to uncertainty in the available data
ICES is not able to reliably forecast catch.
There are no exploitation boundaries for
this stock. In view of the relative stability
of landings, landings from FU20-22
should not exceed 4.6 thousand tonnes for
2006, based on the average landings of
2000-2002. The landings from all FUs in
this TAC area is presented in section
1.4.36 (Nephropsin Vlla).

Nephrops in Divisions
VIla,b (Management Area
N)

Reference points
not defined

Reference points
not defined

Unknown

The stock appears to have recovered from
a low stock size based on recent landings
in the order of 3 500 t. In the absence of
reliable catch forecasts, ICES
recommends that landings in 2006 should
not exceed the recent average of 3 500 t.

<3500t

Plaice in the Celtic Sea
(Divisions VIIf and g)

Increased risk

Unknown

Overexploited

There is no management
plan for this stock.

A 50% reduction in F is needed to
increase SSB to around By, in 2007. This
corresponds to landings of less than 400
tonnes in 2006.

If such a large reduction in F is not
achievable in the short term, ICES
recommends that a recovery plan be
developed. This plan should include a
sustained reduction of fishing mortality is
implemented to rebuild the stock above
B,. in the medium term. Catch and effort
reductions are required to promote such a
reduction in fishing mortality.

Target reference points
have not been agreed for
this stock. Fy (0.54) is
above the possible target
reference points Fy; and
Frox

390t
F reduced by 50%

Plaice in Division VIIe
(Western Channel)

Increased risk

Increased risk

Overexploited

There are no agreed
management plans.

Given the low stock size, recent poor
recruitment, increasing fishing mortality,
the uncertainty in the assessment, and the
inability to reliably forecast catch, ICES
recommends a substantial reduction in
catch until the estimate of SSB is above
Biin or other strong evidence of rebuilding
is observed.

The recent fishing
mortality, estimated at
0.69, is well above
fishing mortalities that,
given the current
exploitation pattern,
would lead to high long-
term yields (Fo; = 0.10
and F .= 0.22). This
indicates that long-term

Substantial reduction in catch
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Stock

State of the stock

ICES considerations in relation to single-stock exploitation boundaries

Upper limit corresponding to

Spawning Fishing mortality in | Fishing mortality In relation to agreed In relation to precautionary limits In relation to target single-stock exploitation
biomass in relation to in relation to management plan reference points boundary for agreed
relation to precautionary limits | target reference management plan or in
precautionary points relation to precautionary
limits limits. Tonnes or effort in
2006
yield would increase
substantially (around
10%) at fishing
mortalities well below
the historic values.
Fishing at such a lower
mortality would lead to
higher SSB and
therefore lower the risk
of observing the stock
outside precautionary
limits.
Plaice Southwest of Unknown Unknown Unknown - Catches in 2005 should be no more than - 245t
Ireland (Division VIIh-k) the recent average (2002-2004) of around
245 t, in order to avoid an expansion of
the fishery until there is more information
to facilitate an adequate assessment.
Plaice West of Ireland Unknown Unknown Unknown - Catches in 2005 should be no more than - 65t
(Division VIIb,c) the recent average (2002-2004) of around
65 t, in order to avoid an expansion of the
fishery until there is more information to
facilitate an adequate assessment.
Sole in the Celtic Sea Full reproductive Harvested Overexploited There is no management A 26% reduction in F is needed to reduce | Target reference points 880t
(Divisions VIIf and g) capacity unsustainably plan for this stock. F below F,. This corresponds to landings | have not been agreed for | 26% reduction in F
of less than 880 tonnes in 2006. this stock. The present F
(0.50) is well above the
possible candidate
reference points Fy; and
F .
Sole in Division Vlle Increased risk Harvested Overexploited There is no agreed ICES continues to recommend that a Target reference points <240t
(Western Channel) unsustainably management plan. recovery plan be implemented which have not been agreed for | At least 80% reduction in F

ensures a safe and rapid rebuilding of
SSB to levels above By,. Rebuilding the
stock in one year requires that fishing
mortality be reduced by at least 80%. This
corresponds to landings of less than 240
tonnes in 2006.

this stock, but a target
reference point close to
Fg1 (0.11) maximises
the return from the
fishery whilst being
consistent with the
precautionary approach.
The present fishing
mortality (0.45) is above
the candidate reference
point Fg; .
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Stock

State of the stock

ICES considerations in relation to single-stock exploitation boundaries

Upper limit corresponding to

Spawning Fishing mortality in | Fishing mortality In relation to agreed In relation to precautionary limits In relation to target single-stock exploitation
biomass in relation to in relation to management plan reference points boundary for agreed
relation to precautionary limits | target reference management plan or in
precautionary points relation to precautionary
limits limits. Tonnes or effort in
2006
Sole in Divisions VIIIa,b Increased risk Increased risk Overexploited There is no management Fishing at F, implies a 31% reduction in | Target reference points 4200t
(Bay of Biscay) plan for this stock. F and corresponds to landings less than 4 have not been agreed for | F reduced by 31%
200 tin 2007. This will lead to a SSB in this stock. The present F
2007 at or above Bpa. (0.52) is well above the
candidate reference
points Fy; and Fra .
Sole Southwest of Ireland | Unknown Unknown Unknown - Catches in 2006 should be no more than - 380t
(Division VIIh-k) the recent average (2002-2004) of around
380 t, in order to avoid an expansion of
the fishery until there is more information
to facilitate an adequate assessment.
Sole West of Ireland Unknown Unknown Unknown - Recent catches have been close to the - 65t
(Division VIIb,c) TAC of 65 t. Catches should not be
allowed to increase unless it can be
shown that an expansion of the fishery is
sustainable.
Whiting in Divisions Full reproductive  [known Overexploited There is no management No Fp. has been defined for this stock. As | The current fishing 10 800 t
VIle—k capacity plan for this stock there is no long-term gain in yield and mortality, estimated at
result in a reduction in spawning stock, 0.51, is above a fishing
fishing mortality should not increase, mortality that would
corresponding to landings of at most 10 lead to high long-term
800 t in 2006. yields (Fo; = 0.18) (Frnax
is not well defined).
Fishing at a lower
mortality would lead to
higher SSB and
therefore lower the risk
of observing the stock
outside precautionary
limits.
Celtic sea herring Uncertain, but Unknown Unknown - The current level of SSB is uncertain, but - 6 700t
likely at risk of may be below Bpa and possibly even Further reduction 60% of
reduced below Bym. Given the risk to the stock average catch 2002-2004
reproductive indicated by weak recent recruitment,
capacity exploitation should be significantly
reduced in 2006. Supplementary
measures: e.g. the re-closure of the
eastern section of the Celtic Sea.
Herring in Vla south and Unknown, but Unknown Unknown - Catches should not be allowed to increase | - 14 000 t
VlIb,c likely at risk of from the recent average levels of 14 000 t, F change not known
reduced until there is clear evidence that SSB has
reproductive been rebuilt to be above Bpa.
capacity
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Stock

State of the stock

ICES considerations in relation to single-stock exploitation boundaries

Spawning
biomass in
relation to
precautionary
limits

Fishing mortality in
relation to
precautionary limits

Fishing mortality
in relation to
target reference
points

In relation to agreed
management plan

In relation to precautionary limits

In relation to target
reference points

Upper limit corresponding to
single-stock exploitation
boundary for agreed
management plan or in
relation to precautionary
limits. Tonnes or effort in
2006

Rajidae

Demersal sharks




Identification of critical stocks
The table above identifies the stocks outside precautionary reference points.

Spurdog is in a critical state. Stocks for which reduction in exploitation is required are megrim in Divisions VIIbc,e-k
and VIIIabd; cod in Divisions VIle-k; sole and plaice in Divisions VIIfg; plaice and sole in Division Vlle; sole in
Divisions VIIlab; and Celtic Sea herring.

These stocks are the overriding concerns in the management advice for all fisheries where the interactions between
stocks taken in the same fisheries should be considered:

For spurdog the advice is for a zero catch;
For sole and plaice in Division Vlle, and plaice in Division VIIf,g: either catches in 2006 as indicated in the
table above, or recovery plans to define the limits within which the fisheries can take place and which ensure a
large reduction in F in 2006;

e Reduction in fishing mortality has been advised for megrim in Divisions VIIbc,e-k and VIIIabd; for cod in
Divisions Vlle-k; for sole and plaice in Divisions VIIfg; for plaice and sole in Division Vlle; for sole in
Divisions VIIIab; and for Celtic Sea herring.

Adyvice on fisheries management

Fisheries in the Celtic Sea, Southwest of Ireland, Western Channel, and northern part of the Bay of Biscay
should in 2006 be managed according to the following rules, which should be applied simultaneously:

They should fish:

With no catch or discard of spurdog;

without jeopardizing the recommended reduction in fishing mortality of megrim in Divisions VIIbc,e-k
and VIIIabd; cod in Divisions VIle-k; sole and plaice in Divisions VIIfg; plaice and sole in Division Vlle;
sole in Divisions VIIIab; and Celtic Sea herring;

concerning deepwater stocks fished in Subareas VII and VIIL,;

within the biological exploitation limits for all other stocks (see text table above).

Furthermore, unless ways can be found to harvest species caught in mixed fisheries within precautionary limits
for all those species individually then fishing should not be permitted.

Celtic Sea and West of Scotland
Fisheries to the West of Scotland and Rockall

The main fleets operating in Division VIa include the mixed roundfish otter trawl fleet, the Nephrops otter trawl fleet,
the otter trawl fleet targeting anglerfish, megrim, and hake, and the fleet targeting saithe and/or deep-sea species. To a
large extent, the roundfish fishery in Division Vla is an extension of the similar fishery in the North Sea. The demersal
fisheries in Division VIa are predominantly conducted by otter trawlers fishing for cod, haddock, anglerfish, and
whiting, with bycatches of saithe, megrim, and lemon sole.

The majority of the vessels in the demersal fishery are locally-based Scottish trawlers using light-trawls, but trawlers
from Ireland, Northern Ireland, England, France, and Germany also participate in this fishery. The importance of
Scottish seiners targeted mainly at haddock has been declining in recent years as many of these vessels have been
converted to trawlers. Part of the fleet of light trawlers has diversified into a fishery for anglerfish that has been
expanding into deeper water off the northern coast of Scotland. Bycatches in this fishery include megrim, ling, and tusk.

About 200 Scottish trawlers also take part in the fisheries for Nephrops on inshore grounds. In recent years Irish vessels
have also been targeting Nephrops in Division Vla, mainly on offshore grounds. These Nephrops vessels also land
smaller quantities of haddock, cod, whiting, and small saithe, but discard large amounts of whiting and haddock.

The development of a directed fishery for anglerfish has led to considerable changes in the way the Scottish fleet
operates. Part of this is a change in the distribution of fishing effort; effort in the roundfish fisheries has shifted away
from the traditional inshore areas to more offshore areas and deeper waters. The expansion in area and depth-range
fished has been accompanied by the development of specific trawls and vessels to exploit the stock. These vessels
mainly use large twin-rig otter trawls with >100-mm mesh. A smaller Irish fleet also targets anglerfish, megrim, and
hake on the Stanton bank with 90-mm to 100-mm mesh. This fleet has declined in numbers in recent years.
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The fishery for anglerfish has expanded into deeper waters with an associated increase in catches. The expansion of this
fishery has been further accelerated by the diversion of fishing effort from other stocks subject to more restrictive
quotas in recent years and by market opportunities. A gillnet fishery has developed on the continental slopes to the West
of the British Isles, North of Shetland, at Rockall and the Hatton Bank. A preliminary investigation of this fishery
suggests high levels of gear loss, widespread dumping of netting, high catch & discarding levels (particularly of
monkfish), and a lack of effective management. These fisheries are occurring in areas believed to have been a refuge for
adult anglerfish, increasing the vulnerability of the stock to over-exploitation. Immature fish are subjected to
exploitation for a number of years prior to first maturity.

The larger Scottish and Irish trawlers fish for haddock at Rockall when opportunities arise for good catches from the
Division VIb stock. Vessels from the Russian Federation have fished for haddock and other demersal species at Rockall
since 1999 when part of the Bank was designated as being in international waters. Although young saithe are caught by
coastal trawlers in Subarea VI, the fishery for saithe essentially takes place on the shelf edge to the west and northwest
of Scotland. Traditionally, this fishery has largely been operated by the larger deep-sea French trawlers. However, the
number of these vessels has declined in recent years. Since the late 1980s, some of these vessels diverted their activity
toward deep-sea species, notably orange roughy, and some medium-sized trawlers also participate in the fishery for
deep-sea species during summer in some years.

The pelagic fishery for herring is mainly operated by UK, Dutch, and German vessels in the north, and by Irish vessels
in the south. Substantial misreporting of catches from the North Sea and between the northern and southern stocks
occurred in the past, but UK licensing regulations are thought to have reduced misreporting since 1997. In recent years
TACs for the northern stock have not been restrictive, presumably because of low effort and a weak market. The Clyde
herring fishery has declined sharply in recent years as the stock has suffered from a series of low recruitments. Recent
TACs have not been taken and the catches have been less than 1 000 t since 1991.

There is a directed trawl fishery for mackerel and horse mackerel in the area. The mackerel fishery mainly takes place
in the fourth and first quarter of the year, when the mackerel is returning from the feeding area to the spawning area.
The horse mackerel is mainly fished in the second half of the year. In addition, there are fisheries for blue whiting in the
area.

The industrial fisheries in Division VIa are much smaller than in the North Sea. The Scottish sandeel fishery started in
fthe early 1980s, peaking in 1986 and 1988. It is irregular, depending on the availability of the resource and of
processing facilities at Shetland, Denmark, and the Faroes. Bycatches in this fishery are very small. The Norway pout
fishery is conducted mainly by Danish vessels.

Fisheries interactions to the West of Scotland and Rockall

Demersal fisheries in the area are mixed fisheries, with many stocks exploited together in various combinations in
different fisheries. Roundfish are caught in otter trawl and seine fisheries, with a 120-mm minimum mesh size that
comprises mixed demersal fisheries with more specific targeting of individual species in some areas and/or seasons.
Cod, haddock, and whiting form the predominant roundfish catch in the mixed fisheries, although there can be
important bycatches of other species, notably saithe and anglerfish in the deeper water and of Nephrops on the more
inshore Nephrops grounds. Static gear fisheries with mesh sizes generally in excess of 140 mm are also used to target
cod. Saithe are mainly taken in a directed trawl fishery in deeper water along the shelf in Subarea VI. There is thought
to be little bycatch of other demersal species associated with the directed fishery.

Large Nephrops fisheries take place in discrete areas that comprise appropriate muddy seabed sediment. Targeted
Nephrops fisheries on these grounds are taken predominantly in trawls with mesh sizes of less than 100 mm or less
(particularly in the more southerly regions) using single- or multiple-rig trawls. Nephrops fishing grounds are mainly
inshore grounds although there are smaller offshore fisheries at Stanton Bank and west of the Hebrides. The bycatch
and discarding of other demersal species in the Nephrops fisheries is highly variable.

There are trawl and gillnet fisheries targeting hake and anglerfish and otter trawl fisheries targeting hake, megrim, and
anglerfish in Subarea VI. The catch of other demersal species associated in these fisheries is uncertain.

There is an international fishery targeting haddock, grey gurnards, and other species at Rockall using small mesh.
Successful application of TACs for this stock would require that there is a simple relationship between recorded
landings and effort exerted. This assumption is unlikely to be true for Rockall haddock especially when coupled with
ways of evading TACs including misreporting, high-grading, and discarding. In the case of Rockall haddock these may
occur to a large extent due to the remote nature of the fishery and the processing of catches at sea by some fleets. Direct
effort regulation is therefore suggested as a means of controlling fishing mortality on Rockall haddock.
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Fisheries in the Irish Sea

The majority of vessels in the Irish Sea target Nephrops with either single- or twin-rig otter trawls. These vessels use
either 70-mm diamond mesh with an 80-mm square mesh panel or an 80-mm diamond mesh in their codends, and (by
regulation) their landings must consist of at least 35% Nephrops by live weight. These vessels have bycatches of
whiting (most of which are discarded) and haddock, cod, and plaice. Twin-rig otter trawl were first introduced in the
early 1990s. Recent studies show that the use of twin-rigs increases the proportion of roundfish bycatch in Nephrops
fisheries compared with single-rig otter trawls. Nephrops catches are highly seasonal with the highest Nephrops catches
in the summer months. Catch rates are also dependent on tidal conditions, with higher catches during periods of weak
tide.

The roundfish fisheries in the Irish Sea are conducted primarily by vessels from the UK and Ireland. A Northern Irish
semi-pelagic trawling for cod and whiting developed in the early 1980s. As the availability of whiting declined this fleet
switched to mainly targeting cod and haddock. Irish, Northern Irish, and English and Welsh otter trawlers target plaice,
haddock, whiting, and cod, with smaller bycatches of anglerfish, hake, and sole. Some Irish vessels participate in a
fishery for rays in the southern Irish Sea. Since 2001, these trawlers have adopted mesh sizes of 100120 mm and other
gear modifications, depending on the requirements of recent EU technical conservation regulations and national
legislation.

Fishing effort in the semi-pelagic effort increased rapidly between the early 1980s and early 1990s before decreasing
somewhat in the mid-1990s. Fishing effort in the England and Wales otter trawl vessels longer than 12m declined
rapidly after 1989, and from 1999 to 2004 was less than 25% of the effort reported in the 1980s. There has been a
declining trend in fishing effort for Northern Irish otter trawlers also since the early 1990s. Fishing effort for Irish otter
trawlers has declined in recent years as many vessels switched from targeting roundfish to Nephrops.

There is also a beam trawl fishery which takes place mainly in the eastern Irish Sea with vessels from Belgium, Ireland,
and the UK. This fishery mainly catches sole with important bycatches of plaice, rays, brill, turbot, anglerfish, and cod.
The fishing effort of the Belgian beam-trawl fleet varies in response to the catch-rates of sole in the Irish Sea relative to
catch-rates in other areas in which the fleet operates. Fishing effort peaked in the late 1980s following a series of strong
year classes of sole, but is presently only about 60% of the peak value.

The other gears employed to catch demersal species are gillnets and tangle nets, notably by inshore boats targeting cod,
bass, grey mullet, sole, and plaice, and the bottom VHVO trawl targeting hake.

The main pelagic fishery in the Irish Sea is for herring. In recent years, it has been predominantly operated by one pair
of trawlers from Northern Ireland. The size of this fleet has declined to a very low level in recent years.

There are also a number of inshore fisheries in the Irish Sea that target stocks not currently assessed by ICES. These
include pot fisheries for crab, lobster, and whelk, hydraulic dredge fisheries for razor clams, and dredge fisheries for
scallops.

Decommissioning at the end of 2003 permanently removed 19 out of 237 UK demersal vessels that operated in the Irish
Sea, representing a loss of 8% of the fleet by number and 9.3% by tonnage. Of these vessels, 13 were vessels that had
used demersal trawls with mesh size >=100 mm and had more than 5% cod in their reported landings. The previous
round of de-commissioning in 2001 removed 29 UK(NI) Nephrops and whitefish vessels and 4 UK(E&W) vessels
registered in Irish Sea ports at the end of 2001. Of these, 13 were vessels that used demersal trawls with mesh size
>=100 mm and had more than 5% cod in their reported landings.

Fisheries interactions in the Irish Sea

Demersal fisheries in the area are mixed fisheries, with many stocks exploited together in various combinations in
different fisheries. In these cases management advice must consider both the state of individual stocks and their
simultaneous exploitation in demersal fisheries. Stocks in the poorest condition, particularly the critical stocks,
necessarily become the overriding concern for the management of mixed fisheries where these stocks are exploited
either as a targeted species or as a bycatch.

Four main fishery units can be described in the Irish Sea: these are Nephrops otter trawlers, roundfish otter trawlers,
semi-pelagic trawlers, and beam trawlers. As trends in stocks of various species are generally not in synchrony, advice
provided on the basis of the status of individual species may result in advised fishing mortalities for a group of co-
harvested species that cannot be realized simultaneously within the context of mixed fisheries. Stocks in need of special
conservation efforts, such as those affected by recovery plans, present particularly difficult challenges. For instance, the
reduction of fishing mortality (and effort) required for cod makes it very unlikely that TACs, which would be
sustainable for healthier stocks in the mixed fisheries could be taken. The needs of the stock(s) under recovery plans
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could be met most directly by simply setting the TACs for all species in mixed fisheries to correspond to the fishing
mortality intended for the species under recovery plans, which would result in large foregone yields in many healthier
stocks. The foregone yield could be reduced somewhat if effort could be adjusted on a fleet-by-fleet basis to comply
with the total fishing mortality in the proposed recovery plan, while allowing as much harvesting of other species as
possible. However, such an approach requires reliable information on the catch-at-age for all species in all fisheries, and
is still likely to leave substantial potential harvestable biomass of several species unavailable to any fishery.

Possibly the strongest mixed fishery interaction in the Irish Sea is between the Nephrops fishery and the whiting stock.
Discard estimates for fleets targeting Nephrops are incomplete and considered imprecise, but demonstrate that the
selectivity of Nephrops trawls for whiting remains relatively poor despite the obligatory use of square mesh panels for
vessels targeting Nephrops with 70-mm cod-end mesh since 1994. ICES points out that in addition to effort restrictions,
further technical measures (e.g. increased cod-end and square mesh panel mesh sizes, separator panels, and fixed grids)
should be investigated and may substantially reduce by-catch and discarding of whiting in this Nephrops fishery.

The cod fishery was traditionally carried out by otter trawlers targeting spawning cod in spring and juvenile cod in autumn
and winter. Activities of these vessels have decreased, whilst a fishery for cod and haddock using large pelagic trawls
increased substantially during the 1990s. Cod are also taken as a bycatch in the Nephrops-directed fishery Although
discard estimates for cod in the Irish Sea are not available discard rates are not thought to be substantial. However,
misreporting and under-reporting of cod is thought to occur in some VIla fisheries. Estimates of mis-reporting for some
nations are included in the assessment, but the scientific advice for zero catch of the cod stock requires that the practice be
terminated.

The extent to which the stocks are taken in the same fisheries cannot be quantified on basis of the available data. The
existing information suggests that the stocks are caught together to a high (H), medium (M), low (L) extent, or not at all
(0), as indicated in the table below. The information in the table relates to catches and the linkage is thus indicated as
high also in cases where the catches of most of one stock taken in a fishery with another stock is discarded.
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Technical Interactions Matrix Haddock VIIa ]\{Zp gr%}[?j II:E Plaice VIIa Sole Vlla Whiting VIla I\Q;ﬁ: P\I/eIrIrglrilg Scallops | Whelks R;zﬁr
Cod in Division VIla H M M M M L 0 0 0 0
White fish
Haddock Vila trawl, Semi- M M L M L | o 0 0o | o
pelagic trawl,
Seine-net
NephropsFU 15 & FU 14 | Nephrops rawl) Nephirops trawl L H L | o 0 0 0
fishery fishery
Flat fish beam
Plaice VIIa trawl, Nephrops| Nephrops trawl| Nephrops trawl L M 0 0 0 0
trawl
Flat fish beam . )
Sole Vlla trawl, Nephrops Flat fish beam Nephrops trawl Flat fish beam M 0 0 0 0
trawl trawl
trawl
Semi-pelagic | White fish
Whiting VIla trawl, Nephirops trawl, Semi- Nephrops trawl| Nephrops trawl| Beam trawl L 0 0 0 0
trawl, White | pelagic trawl,
fish trawl Seine-net
Ray otter and | Ray otter and Ray otter and
Rays VIla beam trawl beam trawl |Nephrops trawl| Beam trawl Beam trawl beam trawl
fishery fishery fishery
Herring VIIaN None None None None None None
Scallops None None None None None None
Whelks None None None None None None
Razor Fish None None None None None None




G oUNJOA GO0Z DAAPY SHOI

| ¥4

Single-stock exploitation boundaries and critical stocks (West of Scotland)
The state and the limits to exploitation of the individual stocks are presented in the stock sections. The state of the stocks and single-stock exploitation boundaries are summarised in

the table below.

Stock

State of the stock

ICES considerations in relation to single-stock exploitation boundaries

Spawning biomass in
relation to precautionary
limits

Fishing mortality in
relation to precautionary
limits

Fishing mortality in relation to
target reference points

In relation to agreed
management plan

in relation to
precautionary limits

inrelation to target
reference points

Upper limit corresponding to
single-stock exploitation
boundary for agreed
management plan or in
relation to precautionary
limits. Tonnes or effort in
2006

Cod West of Reduced reproductive Unknown Unknown ICES is not in a position | Since no recovery has There will be no gain | Since no recovery has been
Scotland capacity to give quantitative been observed in this in the long-term yield | observed in this stock, ICES
forecasts and can stock, ICES advises zero | by having fishing advises zero catch of cod in
therefore not evaluate the | catch of cod in 2006. mortalities above F.. | 2006.
management plan and 0.19).
provide upper bounds to a
TAC.
Hake — Northern Increased risk Harvested sustainably Overexploited Following the agreed The current fishing The fishing mortality | Landings of less than 44,000 t
stock (Division recovery plan, a fishing mortality, estimated at should be below F,,
II1a, Subareas IV, mortality of F = 0.25 is 0.24, is above fishing and SSB should be
VI and VII, and expected to lead to an SSB | mortalities that are above By, equivalent
Divisions VIlla, b, of around expected to lead to high to the recovery plan.
d) 153 000 t in 2007, with long-term yields and low | A fishing mortality of
estimated landings in 2006 | risk of stock depletion F =0.25 is expected to
of (Fo1=0.10 and Fps = lead to an SSB of
44 000 t. This implies a 0.17). This indicates that | around
change in SSB of +5%. long-term yield is 153 000 t in 2007, with
expected to increase at estimated landings in
fishing mortalities well 2006 of
below the historic values. | 44 000 t.
Cod in Division No assessment.
VIb (Rockall)
Haddock West of | Full reproductive capacity | Harvested sustainably Overexploited Maintain SSB above Bpa Landings less than 8000 t.
Scotland in 2007, requires a
reduction in fishing
mortality to less than 0.35.
Haddock in Unknown Unknown Unknown Catches reduced to the Catches reduced to the lowest
Division VIb lowest possible level. possible level.
(Rockall)
Whiting West of Unknown Unknown Unknown Lowest possible level. Lowest possible level.
Scotland
Whiting in Division No assessment.
VIb (Rockall)
Megrim in Subarea | Uncertain Uncertain Uncertain Catches in 2006 should be 2300t

VI (West of
Scotland and
Rockall)

no more than the recent
(2002-2003) landings of
about 2300 t. This
includes landings of
Division Vla and VIb and
unallocated landings in
Subarea [V.
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Stock State of the stock ICES considerations in relation to single-stock exploitation boundaries Upper limit corresponding to
Spawning biomass in Fishing mortality in Fishing mortality in relation to | In relation to agreed in relation to inrelation to target single-stock exploitation
relation to precautionary relation to precautionary target reference points management plan precautionary limits reference points boundary for agreed
limits limits management plan or in

relation to precautionary
limits. Tonnes or effort in
2006

Anglerfish in Unknown Unknown Unknown No increase in effort. Effort not allowed to increase.

Division Illa,
Subarea IV, and

Fishery must be accompanied
by mandatory programmes to

Subarea VI collect catch and effort data
on both target and bycatch
fish.

Norway pout West No assessment

of Scotland

Sandeel in Division
Vla

No assessment

Nephrops in Three functional units; all No increase in effort. Effort not allowed to increase.

Division VIa three harvested at Fishery must be accompanied

(Management Area sustainable levels by mandatory programmes to

(@) collect catch and effort data
on both target and bycatch
fish.

Herring West of Full reproductive capacity | Reference points are not 26 400 t. The present level of

Scotland (Division

Via)

defined

fishing mortality appears to be
sustainable and has lead to a
rise in SSB. Fishing at Fg is
sustainable.




Identification of critical stocks

The table above identifies the stocks that are below By, i.e. cod in Division Vla and haddock in Division VIb. These
stocks are the overriding concerns in the management advice of all demersal fisheries:

o for cod in Division VIa ICES recommends a zero catch;
. for haddock in Division VIb the catches should be reduced to the lowest possible level;
. for spurdog the catches should be zero.

Adyvice on fisheries management

Demersal fisheries in Subarea VI should in 2006 be managed according to the following rules, which should be
applied simultaneously:

They should fish:

without catch or discards of cod in Subarea VI;

without catch or discards of spurdog;

no directed fishery for haddock in Division VIb;

concerning deep water stocks fished in Subarea VI, Volume 10;

within the biological exploitation limits for all other stocks (see table above).

Furthermore, unless ways can be found to harvest species caught in mixed fisheries within precautionary limits for
all those species individually then fishing should not be permitted.
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Single-stock exploitation boundaries (Irish Sea)
The state and the limits to exploitation of the individual stocks are presented in the stock sections. The state of stocks and single-stock exploitation boundaries are summarised in the

table below.

Stock

State of the stock

ICES considerations in relation to single-stock exploitation boundaries

Spawning biomass in
relation to precautionary
limits

Fishing mortality in
relation to precautionary
limits

Fishing mortality in
relation to target
reference points

In relation to agreed
management plan

inrelation to
precautionary limits

inrelation to target
reference points

Upper limit corresponding
to single-stock exploitation
boundary for agreed
management plan or in
relation to precautionary
limits. Tonnes or effort in
2005 and % reduction in F

Cod in Division VIla Reduced reproductive Harvested unsustainably Overexploited Zero catch in 2006 Zero Zero
capacity provides only 50%
probability of rebuilding
SSB to By in 2007.
Haddock VIla Undefined Unknown Unknown Substantial reduction in
effort
Nephrops FU 15 & FU 14 Uknown Effort not allowed to
(Management area J) increase. Fishery must be
accompanied by mandatory
programmes to collect catch
and effort data on both
target and bycatch fish.
Whiting in Division Vlla Unknown, low SSB Unknown Unknown Lowest possible level Lowest possible level
Plaice VIla Full reproductive Harvested sustainably Harvested sustainably 5900t 5900t
capacity
Sole Vlla Unknown Unknown Unknown Recent (2002-2004) 930 t
catch levels.
Herring Uncertain Unknown Uncertain Estimates of SSB and Status quo catch ~ 4 800 t.

fishing mortality for
recent years are
uncertain and ICES
cannot advise on catch
levels in relation to PA
limits




Identification of critical stocks
The table above identifies the stocks outside precautionary reference points.

The critical stocks are cod and whiting. For these stocks the SSB is lower than Byy,. Also, spurdog is assessed to be in a
critical state.

These stocks are the overriding concerns in the management advice for all fisheries where the interactions between stocks
taken in the same fisheries should be considered:

for cod the advice is for zero catch;

for spurdog the advice is for zero catch;

for whiting the advice is to reduce catch to the lowest possible levels.
Another stock for which reduction in exploitation is required is haddock.

Adyvice on fisheries management

Fisheries in the Irish Sea should in 2006 be managed according to the following rules, which should be applied
simultaneously:

They should fish:

e without bycatch or discards of cod and spurdog, and with minimal catch of whiting;
e without jeopardizing the recommended reduction in fishing mortality of haddock;
o within the biological exploitation limits for all other stocks (see text table above).

Furthermore, unless ways can be found to harvest species caught in mixed fisheries within precautionary limits for
all those species individually then fishing should not be permitted.
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1.4 CELTIC SEA AND WEST OF SCOTLAND

1.4.1 Cod in Division VIIa (Irish Sea)

State of the stock

Spawning biomass in Fishing mortality in Fishing mortality in | Fishing mortality [ Comment
relation to precautionary | relation to relation to highest [ in relation to

limits precautionary limits yield agreed target

Reduced reproductive Harvested Overexploited Not defined

capacity unsustainably

Based on the most recent estimates of SSB and fishing mortality, ICES classifies the stock as having reduced reproductive
capacity and as being harvested unsustainably. Fishing mortality had been around F;, until the mid-1980s. It has
increased close to, or above Fyy, since 1988. SSB is below B,, and has continued below to By, since the mid-1990s.
Recruitment has been below average for the past sixteen years and the three most recent year classes are amongst the
four smallest on record. At the average rate of exploitation estimated for recent years, SSB will remain at sizes where
the risk of continued poor recruitment is high.

Management objectives

The European Commission has enacted a Council Regulation ((EC) No. 423/2004) which establishes measures for the
recovery of cod stocks.

For stocks above By, the harvest control rule (HCR) requires:

L setting a TAC that achieves a 30% increase in the SSB from one year to the next,
2 limiting annual changes in TAC to + 15% (except in the first year of application), and,
3. a rate of fishing mortality that does not exceed F,,.

For stocks below By, the Regulation specifies that:

4. conditions 1-3 will apply when they are expected to result in an increase in SSB above By, in the year of
application,
. a TAC will be set lower than that calculated under conditions 1-3 when the application of conditions 1-3 is

not expected to result in an increase in SSB above By, in the year of application.
This plan has not yet been evaluated by ICES. However, the management plan requires annual predictions of spawning
stock size, which is not available given the recent poor catch data. In that situation a management plan that does not

require such a precision should be considered.

Reference points

ICES considers that: ICES proposed that:
Limit reference points B, is 6 000 t. B, be set at 10 000 t.
Fiis 1.0. F,. be set at 0.72.
Target reference points F, not defined.

Yield and spawning biomass per Recruit (from 2004 Assessment)
F-reference points

Fish Mort  Yield/R SSB/R

Ages 2-4
Average last 3
years 1.028 1.677 1.869
Frax 0.310 2.153 7.999
Fo4 0.180 2.009 12.746

Candidates for reference points which are consistent with taking high long-term yields and achieving a low risk of
depleting the productive potential of the stock may be identified in the range of Fo 1—F .
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Technical basis:

Biin: Bioss B,.: This is the previously agreed MBAL with signs of
reduced recruitment. It affords a high probability of
maintaining the SSB above By, taking into account the
uncertainty of assessments. Below this value the
probability of below-average recruitment increases.

Fin: Fined Fpa: Fred® 0.72. This F is considered to have a high
probability of avoiding Fy,. Fishing mortalities above Fy,
have been associated with the observed stock decline.

Single-stock exploitation boundaries
Exploitation boundaries in relation to existing management plans

The most plausible forecast assumes a total removal in 2005 that is 25% greater than the agreed TAC. The forecast
indicates that a zero catch in 2006 provides only 50% probability of rebuilding SSB to By, in 2007. The simulations
indicate that a 30% increase in SSB during 2006 could be achieved with a high probability only if the fishing mortality
is reduced to below 25% of the 2004 level.

Exploitation boundaries in relation to precautionary limits

Given the low stock size, recent poor recruitment, continued substantial catch well above the TAC, the uncertainty in
the assessment, and the inability to reliably forecast catch, it is not possible to identify any non-zero catch which will be
compatible to the precautionary approach. Rebuilding can only be achieved if fishing mortality is significantly reduced
on a longer term.

Management considerations

It is an inherent problem that practices of misreporting may develop when TAC regulations are not efficiently
implemented. When decisions on TACs are taken on the basis of catch forecasts it may result in a vicious circle if the
forecasts are based on catch data which are lower than the real catches. If misreporting cannot be estimated accurately
and included in stock assessments the result will be an increasing bias in stock assessments and forecasts, resulting in
even more restrictive TACs and increasing misreporting. Over time it becomes impossible to establish the real stock
situation and to advise on catches which may be taken sustainably. In this situation, a TAC regulation such as that
currently implemented is therefore not adequate to regulate fishing mortality within sustainable limits and to normalise
the situation. In such situations, ICES would often advise on a precautionary TAC based on recent landings. However,
when the landing data are not reliable due to misreporting a relevant number for such a TAC cannot be established and
a TAC regime does not regulate fishing mortality. Therefore, ICES has concluded that in such situations a possible
route is to change management to focus on effort, which can be controlled through instruments like VMS, in order to
reintroduce effective control of the fishery and to restore a reliable future database for advice and management
decisions. It is an integral part of such a change that a detailed and stringent programme, including the mandatory
reporting of both catch and effort data in logbooks should be established to collect high quality effort and landings data.
When the situation is normalised and reliable data have been established the future different management schemes can
then be considered.

The present stock estimates are relatively uncertain due, in part, to the lack of access to port sampling in 2003 and only
limited access in 2004. Without a resumption of sampling at all major ports, there will continue to be larger
uncertainties in the stock status and further deterioration in the ability to provide advice.

There are strong indications that management control is not effective in limiting the catch.

The advised measures are required if the cod stock is to reach a level where it can regain historic productivity.

As cod is taken in mixed demersal fisheries, following the advice should result in greatly reduced harvesting of other
stocks, particularly haddock and Nephrops, unless these fisheries can demonstrate zero bycatches of cod. Management

needs to take this into account.

Time and area closures have not been sufficient to lead to rebuilding of this stock. The consequence of displacing effort,
caused by the closures, needs to be considered in determining the role of such measures in the recovery plan.
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Management plan evaluations

There are reports of significant non-reported landings and therefore the current implementation of the TAC system is
not able to restrict fishing. Unless recovery measures are able to restrict the fishery they are not precautionary.

Factors affecting the fisheries and the stock
The effects of regulations
The fishery is managed by TACs that do not restrict landings.

Several regulations have been introduced in the Irish Sea in recent years. These regulations and their impact on the
fisheries have been discussed in detail in the overview. To rebuild the SSB a closure, which was intended to maximize
the reproductive output of the stock was introduced in 2000 for ten weeks from mid-February (EU Regulations 304/2000
and 2549/2000). The measures were revised in 2001, 2002, and 2003, involving a continued, but smaller spawning-ground
closure, coupled with changes in net design to improve selectivity. Various derogations were introduced for gears not
targeting cod.

These recovery measures have since been complemented by a system of fishing effort limitation. This is done by
adjustment of the number of fishing days allowed for various vessel categories deploying gears with various mesh sizes.
The introduction of effort regulation has effectively encouraged vessel operators to reduce mesh size and shift to other
fisheries, particularly Nephrops trawling, in order to gain more days at sea. It is not possible to evaluate whether the
mesh size changes and effort limitations may have benefited cod without information on the level of adherence to catch
composition regulations required when using smaller mesh sizes. Trends in nominal effort in this area are presented in
the report of the STECF Sub-group SGRST (STECF, 2005. Evaluation of the Cod Recovery Plan) and indicate an
overall decrease in effort of 19% between 2000 and 2004.

The continued decline in the stock indicates that these measures alone have not proven sufficient to rebuild the stock to
precautionary levels. Detailed analysis of the impact of the regulations will not be possible until data of sufficient
quality become available.

Scientific basis

Data and methods

The assessment model is based on a catch-at-age analysis of reported landings, calibrated with several series of survey
indices. In addition, the model estimates missing removals as a bias in landings, assuming that they have the same age
composition as reported landings.

The assessment is indicative of stock trends, but cannot be used as a basis for sufficiently precise forecasts.

Recent discard estimates available for some fleets indicate a variable, but very high discard rate of ages 0 and 1. These
estimates are not used in the assessment due to the short time-series available.

Information from the fishing industry

The UK Fisheries Science Partnership (FSP) survey of the western Irish Sea cod spawning grounds in spring 2004 and
2005, carried out using a commercial pelagic trawler, indicated similar abundance and age structure of adult cod in both
years, although catch-rates were generally poor on the spawning grounds. The equivalent FSP survey of the eastern
Irish Sea in spring 2005 indicated low catch rates of 3-year-old and older cod.

Uncertainties in assessment and forecast

The present stock estimates are highly uncertain because of sampling problems, due to a lack of access to ports for
sampling in some years. The need to estimate and project missing catch components introduces greater uncertainty into
the assessment and forecast.

Comparison with previous assessment and advice

Traditionally, ICES has included estimates of misreported landings within the unallocated landings figures reported for
this stock. These unallocated landings have represented adjustments to nominal landings figures to correct either for

misreporting or for differences between official statistics and data obtained by national scientists. As the misreporting
estimates are for one country only, and there is evidence that the practice is more widespread, ICES is no longer able to
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provide catch estimates partially corrected for misreporting for the recent years 2003 and 2004 and hence, the change in
assessment model this year.

The overall trends in biomass and recruitment appear well-estimated and the perception of the stock from this year’s
assessment does not differ qualitatively from that obtained last year. The basis of the advice this year is the same as last
year.

Source of information

Report of the Working Group on the Assessment of Northern Shelf Demersal Stocks, 10-19 May 2005 (ICES CM
2006/ACFM:13).
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Cod in Division VIla (Irish Sea)

Catch (Tonnes)
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Catches (ACFM landings (filled squares), reported landings (open squares) and estimates from the modeled assessment
(solid line}), fishing mortality, spawning stock biomass and recruitment are shown.
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Table 1.4.1.1 Nominal catch (t) of COD in Division Vlla as officially reported to ICES.

Country 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003' 2004
Belgium 174 169 129 187 142 183 316 150 60 283 318 183 104
France 916 686 208 166 148 268 269"  85' 53 74 116 146  n/a
Ireland 2,260 1,328 1,506 1,414 2476 1,492 1,739 966 455 751 1,111 594 n/a
Netherlands - - - - 25 29 20 5 1 - - -

UK (England 3,529 3,244 2,274 2,330 2,359 2,370 2,517 1,665 799 885 1,134 527" 660
& Wales)®

UK (Isle of 129 57 26 22 27 19 34 9 11 1 7 7 n/a
Man)

UK (N.

Ireland)

UK 393 453 326 114 126 80 67 80 38 32 29 n/a
(Scotland)

Total 7,401 5937 4,469 4,533 5303 4,441 4,962 2,960 1,417 2,026 2,708 1,457 n/a
'Preliminary.

*Revised.

31989-2004 N. Ireland included with England and Wales.

Yincludes Scotland.
n/a = not available.
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Table 1.4.1.2 Cod in Division VIla (Irish Sea).

Recruits TOTSPBIO Total Recorded FBAR 2-4
Age 0 Removals Landings
1968 6570 14765 9779 8541 (0.8438
1969 8771 12895 9834 7991 1.0492
1970 15024 10737 6831 6426 0.631
1971 5434 11813 9549 9246 0.7436
1972 13973 16519 10710 9234 0.6083
1973 3257 21167 12968 11819 0.7023
1974 11241 18147 11955 10251 0.6556
1975 3601 19253 10650 9863 0.6558
1976 5215 14289 10557 10247 0.7229
1977 5557 14147 8173 8054 0.7128
1978 12139 9432 5556 6271 0.6221
1979 14437 11161 7430 8371 0.6648
1980 8046 12778 10534 10776 0.7362
1981 3484 18634 13858 14907 0.7832
1982 5285 20962 13503 13381 0.8565
1983 7938 16524 10183 10015 0.7744
1984 7975 12064 8274 8383 0.7444
1985 6393 12278 10442 10483 0.9247
1986 18601 12273 9819 9852 0.8567
1987 8791 13398 12891 12894 0.9066
1988 3841 13854 14166 14168 0.9657
1989 4938 14775 12781 12751 1.2279
1990 5672 9346 7400 7379 1.0005
1991 8853 6864 7074 7095 0.9716
1992 1722 7506 7715 7735 1.2705
1993 5170 6498 7551 7555 1.2872
1994 3732 6294 5404 5402 1.1641
1995 3140 4913 4587 4587 0.9619
1996 5848 5947 4962 4964 0.9935
1997 2152 5857 5858 5859 1.3351
1998 943 4995 5309 5310 1.1971
1999 5746 5104 4785 4784 1.5645
2000 3632 2297 2594 1273 1.4408
2001 4348 3424 4873 2251 1.3493
2002 1231 5263 5391 2704 1.3684
2003 1829 4185 4273 1276 1.1311
2004 1557 4339 3616 1007 1.1952
Arith.
Mean 6381 10938 7922 0.9627
Units (Thousands) (Tonnes) (Tonnes)
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1.4.2 Cod in Divisions VIIe-k

State of the stock
Spawning biomass | Fishing mortality in relation | Fishing mortality in relation to | Comment
in relation to | to precautionary limits highest yield
precautionary limits
Unknown Unknown Unknown

The last reliable assessment for 2002 based on landings indicated that the stock was above B, and was being harvested
unsustainably. Effort in the main fleet targeting this stock has been declining since the late 1990s. This suggests that
fishing mortality may have been reduced, but the current SSB in relation to B, is uncertain. Historically, recruitment is
highly variable, but indications from survey data suggest that recent recruitments have been low.

Management objectives

There are no specific management objectives for this stock or a management plan.

Reference points

Bin and By, were revised in 2004.

ICES considers that: ICES proposed that:
Precautionary Approach Bim is 6300t the lowest observed spawning | By, be set at 8 800t. Biomass
reference points stock biomass. above this value affords a high

probability of maintaining SSB
above By, taking into account
the wvariability in the stock
dynamics and the uncertainty in

assessments.
Fim is 0.90, the fishing mortality estimated to | Fy be set at 0.68. This I is
lead to potential collapse. considered to have a high

probability of avoiding F, and
maintaining SSB above By, in
the medium term, taking into
account the uncertainty
assessments.

Due to recent changes in discarding and high grading practices the present exploitation pattern is not known and
therefore yield and spawning biomass per recruit relevant for the present fishery cannot be calculated.

Technical basis
Blim = Bluss- (B76) Bpa: Blim *1.4
F}im = based on historical response of the stock Fp = 5 percentile of Fug

Single-stock exploitation boundaries

Exploitation boundaries in relation to precautionary limits

The reduction of effort which has taken place since 1999 may not have reduced fishing mortality to sustainable levels.
Reduction of effort would improve yields and reduce risks to the stock in the longer term. Therefore, in view of the
uncertainty of the data and the high fishing mortality estimated for 2002, effort should be reduced to ensure a longer-term
reduction in fishing mortality towards sustainable levels. Adequate monitoring, including discard monitoring should be
implemented.

Management considerations

An appropriate management plan would be to maintain fishing mortality at a low precautionary target level to ensure that
any recruiting year classes survive and contribute to SSB and yield. Historically, fishing mortality has always been well
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to areas within the Celtic Sea with lower LPUE values for cod. Some vessels have also switched to another metier
targeting anglerfish and megrim in the rest of the Celtic Sea. However, the results were too preliminary to draw any firm
conclusions on the impact of this on the fishing mortality.

From the beginning of 2003, French trawlers were subject to trip landing restrictions. The restriction was suspended
from May 2005 due to reduced catch rates. French vessels were also prohibited from landing the smallest size
categories of cod from 2003. These two management controls were responsible for an increase in discarding due to
high-grading of catches. Irish vessels are also subject to monthly quota limitations for cod.

Underreporting of landings is known to be a problem in some fleets.

Management regulations, particularly effort control regimes in other areas (Division Vlla, Subareas VI & IV}, became
increasingly restrictive in 2004 and 2005 and should not be allowed to result in a displacement of effort into the Celtic
Sea.

Changes in fishing technology and fishing patterns

In recent years there has been a substantial behavioural change in the main fisheries with regard to discarding.
Discarding (and probably underreporting) occurred in the last quarter of 2002 as the French fishery was closed when the
cod quota was exhausted. In 2003 and 2004 it is thought that there was substantial high-grading of marketable cod in
order to prevent a new closure of the fishery.

Analysis of French logbook data from 1999-2003 shows a large increase in the incidence of fishing operations where
no cod has been landed. This is considered to be indicative of either increased discarding or avoidance of cod due to
trip-by-trip limitation.

Scientific basis

Data and methods

No analytical assessment could be carried. The landings-at-age data which formerly were the basis of the assessment
are thought to be biased and unreliable since 2003. This is due to the substantial changes in discarding practices
described above.

Information from the fishing industry

Meetings with representatives of the fishing industry were held prior to WGSSDS 2005 in France, Ireland, and the UK.

Uncertainties in assessment and forecast

A major problem for the assessment of this stock is the lack of discard information. There is no discard information for
the main French fleet in which discarding and high-grading of marketable catch is thought to be substantial in recent
years. Previous Irish discard studies suggest that discarding of cod is low, while for the UK otter trawlers discarding can
be as high as 64% in number. These are not accounted for in the assessment.

Underreporting and area misreporting is a problem in some fleets and may also be a major source of uncertainty in this
assessment. There is not sufficient information to provide a quantitative estimate of this.

There is very little fishery-independent information for this stock. Because of the low cod abundance, the calculated
abundance indices for both the UK and French surveys are based on very few cod caught. Therefore, one should be
careful when drawing firm conclusions from those data. Nevertheless, both surveys give some indication of year class
strength, especially when a very large year class comes through.

Comparison with previous assessment and advice

The analytical assessment was not accepted due to unreliable input data. Last year an analytical assessment could be
performed, but this is now considered unreliable also.

Last year, ICES recommended a 17% reduction in F in order to bring SSB above B, in 2006. This year, due to the

uncertainty on the current levels of F and SSB no forecast was carried out. [CES recommends that fishing effort should not
be allowed to increase.
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Table 1.4.2.1. Nominal landings of Cod in Divisions VIIe-k used by the Working Group.

Year Belgium France Ireland UK Others Total
1971 5782
1972 4737
1973 4015
1974 2898
1975 3993
1976 4818
1977 3058
1978 3647
1979 4650
1980 7243
1981 10596
1982 8766
1983 9641
1984 6631
1985 8317
1986 10475
1987 10228
1988 554 13863 1480 1292 2 17191
1989 910 15801 1860 1223 15 19809
1990 621 9383 1241 1346 158 12749
1991 303 6260 1659 1094 20 9336
1992 195 7120 1212 1207 13 9747
1993 391 8317 766 945 6 10425
1994 398 7692 1616 906 8 10620
1995 400 8321 1946 1034 8 11709
1996 552 8981 1982 1166 0 12681
1997 694 8662 1513 1166 0 12035
1998 528 8096 1718 1089 0 11431
1999 326 6820 1883 897 0 9926
2000 208 4690 1302 744 0 6944
2001 347 5914 1091 838 0 8190
2002 555 6897 694 618 0 8764
2003 136 5018 517 346 0 6017
2004* 153 2299 647 282 0 3381
*Provisional.

Scaled landings 1971-1987 (SSDS WG 1999).
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