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Executive summary

WGDEEP met at ICES Headquarters in Copenhagen, Denmark on 14-20 March 2013.
The group was chaired by Tom Blasdale from the UK. Terms of Reference of the
Working Group are given in Section 2.

For all of the stocks assessed by WGDEEP, 2013 was the second year in a biennial
advice schedule, meaning that no new advice was required this year. Available time-
series for international landings and discards, fishing effort, survey indices and bio-
logical information were updated and for all stocks and are presented in Sections 4 to
14 of the report.

For some fisheries, significant discrepancies were found between official landings
data supplied to ICES and scientific estimates of catches. In order to maintain the
consistency of time-series (which previously used only scientific estimates), some
landings have been included in the data tables as “unallocated landing” (see Section
2.2).

The working group evaluated the harvest control rule (HCR)for data-limited stocks
developed by WKLIFE2, providing generic commentary on the application of the
HCR to deep-water stocks in the ICES area and specific comments on the application
of the HCR in the 2012 advisory process with respect to specific stocks assessed by
WGDEEP. To further develop methods to provide quantitative advice consistent with
the MSY framework, WGDEEP has applied a new approach to Productivity Suscepti-
bility Analysis (PSA) using orange roughy stocks to the west of the British Isles as a
case study (Chapter 15).

In response to a request from the NEAFC, the working group update descriptions of
deep-water fisheries in the NEAFC and ICES areas by compiling data on
catch/landings, fishing effort and known spawning areas and areas of local depletion
at the finest spatial resolution possible by ICES subarea and division (Chapter 16).

The working group considered the timing and frequency of management advice for
deep-water stocks taking into consideration recommendations previously made by
ICES Workshop on Frequency of Assessments 2012 (WKFREQ) and the Deepfishman
project. WGDEEP’s recommendations are presented in Chapter 17.
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Introduction

WGDEEP met at ICES Headquarters in Copenhagen, Denmark on 14-20 March 2013.
The group was chaired by Tom Blasdale from the UK.

Sixteen participants from nine countries contributed to the report. The full partici-
pants list is in Annex 1.

Terms of Reference
The Terms of Reference are given below:

a) Address generic ToRs for Regional and Species Working Groups (see table
below).

b) Evaluate the harvest control rule for data-limited stocks developed by
WKLIFE2 and further develop methods to provide quantitative advice
consistent with the MSY framework for stocks assessed by WGDEEP.

c¢) Complete the development of stock annexes for all the stocks assessed by
WGDEEP.

d) Update the description of deep-water fisheries in both the NEAFC and IC-
ES area(s) by compiling data on catch/landings, fishing effort (inside ver-
sus outside the EEZs, in spawning areas, areas of local depletion, etc.), and
discard statistics at the finest spatial resolution possible by ICES subarea
and division and NEAFC RA.

e) Continue work on exploratory assessments for deep-water species.

f) Assess the progress on the benchmark preparation for WKDEEP 2014, in-
cluding blue ling in Vb, VI and VII, black scabbardfish in Vb, VI, and VII,
black scabbardfish in IXa, and ling in Va.

g) Inorder to support a rolling provision of advice, biennial or less frequency,
the working group is asked to propose a schedule of assessments, to pro-
vide advice on a rolling basis over the period 2013-2015 for all the stocks in
the group. The aim of this schedule should be to have advice every year
for a subset of the stocks. The guidance from ACOM and WKLIFE should
be considered in this regard. Considering the considerations of ACOM,
WKLIFE and WKFREQ.
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This was coordinated as indicated in the table below.

FisH STOCK NAME STOCK Assgss. CooD. ADVICE
STOCK COORD.
alf-comb  Alfonsinos/Golden eye perch (Beryx spp.) Portugal =~ UK (England and Biennial
(Azores)  Wales) 2nd year
arg-icel Greater silver smelt in Subdivision Va Norway UK (England and Biennial
Wales) 2nd year
arg-rest Greater silver smelt in other areas (Subdivi- Norway UK (England and Biennial
sions I, 11, Illa, IV, Vb, VI, VII, VIII, IX, X, XII, Wales) 2nd year
and XIV)
bli-5a14 Blue ling in Subdivisions Va and XIV UK UK (England and Biennial
(England ~ Wales) 2nd year
and
Wales)
bli-5b67 Blue ling in Subdivisions Vb, VI, and VII UK UK (England and Biennial
(England ~ Wales) 2nd year
and
Wales)
bli-rest Blue ling in other areas (Subdivisions I, II, UK UK (England and Biennial
IIIa, IVa, VIII, IX, and XII) (England ~ Wales) 2nd year
and
Wales)
bsf-89 Black scabbardfish (Aphanopus carbo) in Portugal ~ UK (England and Biennial
Divisions VIII and IX Wales) 2nd year
bsf-nort Black scabbardfish (Aphanopus carbo) in in Portugal =~ UK (England and Biennial
Subareas VI, VII, and Divisions Vb, XIIb Wales) 2nd year
bsf-rest Black scabbardfish (Aphanopus carbo) in all Portugal =~ UK (England and Biennial
the other areas Wales) 2nd year
gfb-comb  Greater forkbeard (Phycis blennoides) in the Spain UK (England and Biennial
Northeast Atlantic (AZTI) Wales) 2nd year
lin-arct Ling (Molva molva) in Divisions I and II Norway UK (England and Biennial
Wales) 2nd year
lin-icel Ling (Molva molva) in Subdivision Va Norway UK (England and Biennial
Wales) 2nd year
in-faro Ling (Molva molva) in Subarea Vb Norway UK (England and Biennial
Wales) 2nd year
lin-rest Ling (Molva molva) in Divisions IIla and IVa, = Norway UK (England and Biennial
and in Subareas VI, VII, VIII, IX, XII, and Wales) 2nd year
X1V
ory-comb  Orange roughy (Hoplostethus atlanticus) in ~ Ireland ~ UK (England and Biennial
(ory-scrk;  Notheast Atlantic Wales) 2nd year
ory-vii;
ory-rest)
rmg-1012; Roundnose  grenadier  (Coryphaenoides France UK (England and Biennial
rupenstris) in Mid-Atlantic Ridge (Xb, XIlc, Wales) 2nd year
Val, XIlal, XIVb1)
rng-nsea Roundnose  grenadier  (Coryphaenoides France UK (England and Biennial
rupenstris) in Division Illa Wales) 2nd year
mg-675b  Roundnose  grenadier  (Coryphaenoides France UK (England and Biennial
rupenstris) in Subareas VI and VII, and Wales) 2nd year
Divisions Vb and XIIb
rng-rest Roundnose  grenadier  (Coryphaenoides France UK (England and Biennial
rupenstris) in Northeast Atlantic Wales) 2nd year
sbr678 Red (=blackspot) seabream in Subareas VI, Spain UK (England and Biennial
VII and VIII (IEO) Wales) 2nd year
sbr-ix Red (=blackspot) seabream in Subarea IX Spain UK (England and Biennial
(IEO) Wales) 2nd year
sbr-x Red (=blackspot) seabream in Subarea X Portugal UK (England and Biennial
Wales) 2nd year
usk-arct Tusk in Subareas I and II (Arctic) Norway UK (England and Biennial
Wales) 2nd year
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FisH STOCK NAME STOCK AssEiss. CooD. ADVICE
STOCK COORD.
usk-icel Tusk in the Iceland Grounds (Fishing Area Norway UK (England and Biennial
Va) Wales) 2nd year
usk-mar  Tusk in Division XIIb (Mid Atlantic Ridge) Norway UK (England and Biennial
Wales) 2nd year
usk-rest Tusk in Divisions Illa, Iva, Vb, VI, VII, VIII, Norway UK (England and Biennial
IX and XIla (other areas) Wales) 2nd year
usk-rock  Tusk in Division Vb (Rockall) Norway UK (England and Biennial
Wales) 2nd year
oth-comb  Other deep-sea species combined Ireland UK (England and Collated
Wales) data

For all of the stocks assessed by WGDEEP, 2013 was the second year in a biennial
advice schedule, meaning that no new advice was required this year. Available time-
series for international landings and discards, fishing effort, survey indices and bio-
logical information were updated and for all stocks and are presented in Sections 4 to
14.

Unallocated landings data

Since 2012, The Spanish Authority for Fisheries (Secretaria General de Pesca, SGP),
which is also the National authority for the Data Collection Framework, established a
new policy and general approach for the provision of official data on catches and
fishing effort. This new plan, including the control of fishing activity, has been devel-
oped in agreement with the corresponding European Commission authorities. Before
2012, the SGP has had an agreement with the Spanish research institutions IEO and
AZTI for the provision of all the catch, effort and biological data in ICES area.

As a result, all Spanish landings data provided in 2013 are official catches which for
some stocks may not match the scientific estimates. This may cause a problem where
there are significant discrepancies between official data and scientific estimates dif-
ferences which could affect the coherence of stock historical series. Official statistics
are based on logbooks and Auction sheets. It is expected that over time the differ-
ences found for some stocks will diminish and official data converge with scientific
estimates. To get the best possible assessment of the stock status, the WG considers
useful to use unallocated catches as adjustments (positive or negative) to the official
catches made for any special knowledge about the fishery for which there is firm
external evidence.
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Area overviews

3.1

Stocks and fisheries of Greenland and Iceland Seas

This section gives a very broad and general overview of the ecosystem, fishery, fleet
and species composition of the commercially landed species as well as management
measures in the Icelandic Exclusive Economic Zone and in Greenland waters. The
Icelandic zone covers a number of different ICES statistical regions. These include
parts of IIa2, Val, Va2, Vblb, XIla4, XIVa and XIVb2. Although the Icelandic EEZ
covers quite a number of different areas, in practice, the Icelandic landings of differ-
ent species are generally reported as catches/landings in Va.

The information presented here is based to a large extend on the information present-
ed in the NWWG and WGRED reports.

3.1.1 Fisheries overview

Iceland

Since the mid-seventies stocks in Division Va have mainly been exploited by Iceland-
ic vessels. However, vessels of other nationalities have also operated in the pelagic
fishery on capelin, herring and blue whiting and few trawlers and longliners target-
ing for deep-sea redfish, tusk, ling and blue ling have been operating in the region.

Fisheries in Icelandic waters are characterized by the most sophisticated technological
equipment available in this field. This applies to navigational techniques and fish-
detection instruments as well as the development of more effective fishing gear. The
most significant development in recent years is the increasing size of pelagic trawls
and with increasing engine power the ability to fish deeper with them. There have
also been substantial improvements with respect to technological aspects of other
gears such as bottom trawl, longline and handline. Each fishery uses a variety of
gears and some vessels frequently shift from one gear to another within each year.
The most common demersal fishing gear are otter trawls, longlines, seines, gillnets
and jiggers whereas the pelagic fisheries use pelagic trawls and purse-seines. At pre-
sent there are approximately 1400 Icelandic vessels operating in the fisheries. The
definition of types of vessels may be very complicated as some vessels are operating
both as large factory fishing for demersal species and as large purse-seiners and pe-
lagic trawlers fishing for pelagic fish during different time of the year.

Demersal fisheries take place all around Iceland including variety of gears and boats
of all sizes. The most important fleets targeting them are:

Large and small trawlers using demersal trawl. This fleet is the most important one
fishing cod, haddock, saithe, redfish as well as a number of other species. This fleet is
operating year around; mostly outside 12 nautical miles from the shore.

e Boats (<300 GRT) using gillnet. These boats are mostly targeting cod but
haddock and a number of other species are included. This fleet is mostly
operating close to the shore.

e Boats using longlines. These boats are both small boats (<10 GRT) operat-
ing in shallow waters as well as much larger vessels operating in deeper
waters. Cod and haddock are the main target species of this fleet but a
number of deep-sea species are also caught, some of them in directed fish-
eries.
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e Boats using jiggers. These are small boats (<10 GRT). Cod is the most im-
portant target species of this fleet with saithe following as the second most
important species.

e Boats using Danish seine. (20-300 GRT). The most important species for
this fleet are cod and haddock but this fleet is the most important fleet fish-
ing for a variety of flat fish like plaice, dab, lemon sole and witch.

The total catch in Icelandic waters in 2011 amounted to 1151 thousand tonnes where
pelagic fish amounted to 773 thousand tonnes, and deep-sea species amounted to
around 343 thousand tonnes (Figure 3.1.1; Table 3.1.1).

Greenland

There is no directed fishery for any of the species dealt with in this working group in
ICES XIV. A number of the species are, however, taken as very small bycatches in the
fishery for Greenland halibut in XIVb. Roundnose grenadier is the only species for
which catches have been reported though the years. There were no catches reported
by Greenland or other countries (EU, Norway) in 2011.

Fisheries targeting marine resources off Greenland can be divided into inshore and
offshore fleets. The Greenland fleet has been built up through the 1960s and is today
comprised of 450 ships with an inside motor and a large fleet of small boats. It is es-
timated that around 1700 small boats are dissipating in some sort of artisanal fishery
mainly for private use or in the poundnet fishery.

There is a large difference between the fleet in the northern and southern part of
Greenland. In south, where the cod fishery was a major resource the average vessel
age is 22 years, in north only nine years.

Inshore fleet

The fleet is constituted by a variety of different platforms from dog sledges used for
ice fishing, to small multipurpose boats engaged in whaling or deploying mainly
passive gears like gillnets, poundnets, traps, dredges and longlines. West Greenland
water is ice free all years up to Sisimiut at 67°N.

In the northern areas from the Disko Bay at 72°N and north to Upernavik at 74°30N,
dog sledge are the platforms in winter and small open vessels the units in summer,
both fishing with longlines to target Greenland halibut in the icefjords. The main by-
catch from this fishery is redfish, Greenland shark, roughhead grenadier and in re-
cent years cod in Disko Bay.

The inshore shrimp fisheries are departed along most of the West coast from 61—
72°N. The main bycatch with the inshore shrimp trawlers is juvenile redfish, cod and
Greenland halibut. An inshore shrimp fishery is conducted mainly in Disko Bay but
also occasional in fjords at southwest Greenland. Most of the small inshore shrimp
trawlers have dispensation for using sorting grid, which is mandatory in the shrimp
fishery.

Cod is targeted all year, but with a peak time in June-July, and poundnet and gillnet
are main gear types. Bycatches are mainly the Greenland cod (Gadus o0gac) and wolf-
fish.

In the recent years there has been an increasing exploitation rate for lumpfish. Fishing
season is rather short, around April and along most of the West coast the roe is land-
ed. Bycatch is mainly comprised of seabirds (eiders). The scallop fishery is conducted
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with dredges at the West coast from 64-72°N, with the main landings (<3000 t) at
66°N. Bycatch in this fishery is considered insignificant. Fishery for snow crab is
presently the fourth largest fishery in Greenland waters measured by economic val-
ue. The snow crabs are caught in traps in areas 62-70°N. Problems with bycatch are at
present unknown. A small salmon fishery with driftnets and gillnets are conducted in
August to October, regulated by a TAC.

Offshore fleets

Apart from the Greenland fleet resources are exploited by several nations mainly EU,
Iceland, Norway and Russia. Recently, Greenland halibut and redfish were targeted
using demersal otter-board trawls with a minimum mesh size of 140 mm since 1985.

Cod fishing has ceased since 1992 in the West Greenland offshore waters, but started
again in the 2000s. In 2010 the fishery was closed off West Greenland. In East Green-
land the fishery has been closed north of 62°N since 2008 in order to protect cod
spawning grounds. The Greenland offshore shrimp fleet consists of 15 freezer trawl-
ers. They exclusively target shrimp stocks off West and East Greenland, landing in
2011 around 128 000 and 1084 t, respectively. The shrimp fleet is close to or above
80 BT and 75% of the fleet process the shrimps onboard. They use shrimp trawls with
a minimum mesh size of 44 mm and a mandatory sorting grid (22 mm) to avoid by-
catch of juvenile fish. The three most economically interesting species, redfish, cod
and Greenland halibut are only found in relatively small proportions of the bycatch.

The longliners are operating on the east coast with Greenland halibut and cod as tar-
geted species. Bycatches for the longliners fishing for Greenland halibut are round-
nose grenadier, roughhead grenadier, tusk and Atlantic halibut, and Greenland shark
(Gordon et al., 2003). Some segments of the longline fleet target Atlantic halibut.

At the east coast an offshore pelagic fleet targets redfish, a rather clean fishery with-
out any significant bycatches, in the Irminger Sea and extending south of Greenland
into NAFO area. There used to be a capelin fishery but it ceased in 2009.

3.1.2 Trends in fisheries

Iceland

Tusk, ling and blue ling remains the most important “deep-sea species” in Icelandic
waters). In recent years, about 120 vessels were engaged in these fisheries with regis-
tered annual catches from less than 100 kg to nearly 1000 tonnes. In 2011 about
13 000 tonnes of deep-water species were caught in bottom-trawl, plus 11 000 t of
greater silver smelt. There has been an increase in the landings of ling, tusk and blue
ling in the period 20062010, with a slight drop in 2011(Figure 3.1.1). The increase in
the two former stocks was a consequence of increase in quota (a TAC is not set for
blue ling). Since 2008 the longline fishery for blue ling seems to have changed from
almost a pure bycatch fishery to a more targeted fishery (Figure 3.1.3). This trend is
against ICES advice (ACOM May 2008 and 2010 which states that “There should be no
directed fisheries for blue ling in Areas Va and XIV and measures should be implemented to
minimize bycatches in mixed fisheries. Blue ling is susceptible to sequential depletion of
spawning aggregations and therefore closed areas to protect spawning aggregations should be
maintained and expanded where appropriate.”

Table 3.1.1 gives the catches of the Icelandic fleet of the most important deep-sea spe-
cies taken by different gears in 2007 to 2010 and Table 3.1.2 gives the total landings of
deep-sea species from Subdivision Va since 2000.
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Greenland

In the last century the main target species of the various fisheries in Greenland waters
have changed. A large international fleet landed in the 1950s and 1960s, large catches
of cod reaching historic high in 1962 with about 450 000 t. The offshore stock col-
lapsed in the late 1960s early 1970s due to heavy exploitation and changes in envi-
ronmental conditions. Since then the stock remained depended on occasional
Icelandic larval cod transported. From 1992 to 2004 the biomass of offshore cod at
West Greenland has been negligible, but increased in the late 2000s due to incoming
cod from Iceland (2003 YC). Since 2010 the cod biomass has been concentrated in the
spawning grounds off East Greenland. In 1969 the offshore shrimp fishery started
and has been increasing ever since reaching a historic high of 157 000 t in 2006. Recent
catches however indicate a decline in the shrimp fishery.

There is no directed fishery for the stocks covered by WGDEEP in Greenland waters.

3.1.3 Technical interactions

Iceland

The ling, blue ling and tusk in Icelandic waters constitute only a minor portion of the
total demersal removal from the Icelandic Ecosystem (Figure 3.1.2). These three spe-
cies are to some extent bycatch in fisheries targeting other species; both in the long-
line (Figure 3.1.3) and the bottom-trawl (Figure 3.1.4) fisheries. As stated above, this
may be changing in the longline fishery for blue ling, but also for ling and tusk.
Greater silver smelt on the other hand is targeted in the trawl fishery (Figure 3.1.4).

The geographical distribution of bottom-trawl catches of ling and blue ling overlap to
a large extent with those that are the main target species, among other being Green-
land halibut, Sebastes sp., saithe and cod (Figure 3.1.5).

However some limited targeted longline fishery of ling and in particular tusk takes
place. For the latter species, there are indications that the fishery in the southwest of
the Icelandic fishing area on the Reykjanes is directed at tusk, with relatively little
catch of other species (Figure 3.1.6).

Greenland

As stated above there are no directed fisheries for the stocks covered by WGDEEP in
Greenland waters. However tusk is caught as a bycatch in the longline fishery target-
ting cod off the east coast.

3.1.4 Ecosystem considerations

Iceland

Iceland is located at the junction of the Mid-Atlantic Ridge and the Greenland-
Scotland Ridge, just south of the Arctic Circle. This is reflected in the topography
around the country. Generally hard bottom is found in shallower areas, while softer
sediments dominate in the troughs and outside the continental slope. The shelf
around Iceland is narrowest off the south coast and is cut by submarine canyons
around the country.

The Polar Front lies west and north of Iceland and separates the cold and southward
flowing waters of Polar origin from the northward flowing waters of Atlantic origin.
South and east of Iceland the North Atlantic Current flows towards the Norwegian
Sea. The Irminger Current is a branch of the North Atlantic Current and flows north-
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wards over and along the Reykjanes Ridge and along the western shelf brake. In the
Denmark Strait it divides into a branch that flows northeastward and eastward to the
waters north of Iceland and another branch that flows southwestwards along the East
Greenland Current. In the Iceland Sea north of Iceland a branch out of the cold East
Greenland Current flows over the Kolbeinsey Ridge and continues to the southeast
along the northeastern shelf brake as the East Icelandic Current, which is part of a
cyclonic gyre in the Iceland Sea., and continues into the Norwegian Sea along the
Atlantic water flowing eastwards over the Iceland-Faroes Ridge (Stefansson, 1962;
Valdimarsson and Malmberg, 1999).

The Icelandic Shelf is a high (150-300 gC/m2-yr) productivity ecosystem according to
SeaWiFS global primary productivity estimates. Productivity is higher in the south-
west regions than to the northeast and higher on the shelf areas than in the oceanic
regions (Gudmundsson, 1998). In terms of numbers of individuals, copepods domi-
nate the mesozooplankton of Icelandic waters with Calanus finmarchicus being the
most abundant species, often comprising between 60-80% of net-caught zooplankton
in the uppermost 50 m (Astthorsson and Vilhjalmsson, 2002; Astthorsson ef al., 2007).

The underlying features which appear to determine the structures of benthic com-
munities around Iceland are water masses and sediment types. Accordingly, the dis-
tribution of benthic communities is closely related to existing water masses and, on
smaller scale, with bottom topography (Weisshappel and Svavarsson, 1998). Survey
measurements indicate that shrimp biomass in Icelandic waters, both in inshore and
offshore waters, has been declining in recent years. Consequently the shrimp fishery
has been reduced and is now banned in most inshore areas. The decline in the inshore
shrimp biomass is in part considered to be environmentally driven, both due to in-
creasing water temperature north of Iceland and due to increasing biomass of young-
er cod, haddock and whiting.

Based on information from fishermen, eleven coral areas were known to exist close to
the shelf break off northwest and southeast Iceland at around 1970. Since then more
coral areas have been found, reflecting the development of the bottom-trawling fish-
eries extending into deeper waters in the 1970s and 1980s. At present considerably
large coral areas exist on the Reykjanes Ridge and off southeast Iceland. Other known
coral areas are small (Steingrimsson and Einarsson, 2004). Since January 1st 2006, five
areas, covering 80 km? have been closed to all fishing except those targeting pelagic
fish.

The database of the BIOICE programme provides information on the distribution of
soft corals, based on sampling at 579 locations within the territorial waters of Iceland.
The results show that gorgonian corals occur all around Iceland. They were relatively
uncommon on the shelf (<500 m depth) but are generally found in relatively high
numbers in deep waters (>500 m) off south, west and north coasts of Iceland. Similar
patterns were observed in the distribution of pennatulaceans off Iceland. Pennatula-
ceans are relatively rare in waters shallower than 500 m but more common in deep
waters, especially off South Iceland (Guijarro et al., 2006).

Iceland is a partner in the European project CoralFISH, started in 2008 to investigate
the interaction between cold-water corals, fish and fisheries and develop monitoring
and predictive modelling tools for ecosystem based management. Most coral areas
investigated have been damaged by fishing activity to different extents (Anon., 2009;
Olafsdéttir and Burgos, unpublished).Icelandic waters are comparatively rich in spe-
cies and contain over 25 commercially exploited stocks of fish and marine inverte-
brates. Main species include cod, haddock, saithe, redfish, Greenland halibut and
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various other flatfish, wolffish, tusk (Brosme brosme), ling (Molva molva), herring, cape-
lin and blue whiting. Most fish species spawn in the warm Atlantic water off the
south and southwest coasts. Fish larvae and 0-group drift west and then north from
the spawning grounds to nursery areas on the shelf off northwest, north and east
Iceland, where they grow in a mixture of Atlantic and Arctic water.

Capelin is important in the diet of cod as well as a number of other fish stocks, ma-
rine mammals and seabirds. Unlike other commercial stocks, adult capelin undertake
extensive feeding migrations north into the cold waters of the Denmark Strait and
Iceland Sea during summer. Capelin abundance has been oscillating on roughly a
decadal period since the 1970s, producing a yield of up to 1600 Kt at the most recent
peak. In recent years the stock size of capelin has decreased from about 2000 Kt in
1996/1997 to about 1000 Kt in 2006/2007 (NWWG, 2007). Herring were very abundant
in the early 1960s, collapsed and then have increased since 1970 to a historical high
level in the last decade. Abundance of demersal species has been trending downward
irregularly since the 1950s, with aggregate catches dropping from over 800 Kt to un-
der 500 Kt in the early 2000s.

A number of species of sharks and skates are known to be taken in the Icelandic fish-
eries, but information on catches is incomplete, and the status of these species is not
known. Information on status and trends of non-commercial species are collected in
extensive bottom-trawl surveys conducted in early spring and autumn, but infor-
mation on their catches in fisheries, is not available.

The seabird community in Icelandic waters is composed of relatively few but abun-
dant species, accounting for roughly % of total number and biomass of seabirds with-
in the ICES area. Auks and petrel are most important groups comprising almost 3/s
and /s of abundance and biomass in the area, respectively. The estimated annual food
consumption is on the order of 1.5 million tonnes.

At least twelve species of cetaceans occur regularly in Icelandic waters, and addition-
al ten species have been recorded more sporadically. In the continental shelf area
minke whales (Balaenoptera acutorostrata) probably have the largest biomass. Accord-
ing to a 2001 sightings survey, 67 000 minke whales were estimated in the Central
North Atlantic stock region, with 44 000 animals in Icelandic coastal waters (NAM-
MCO 2004). Two species of seal, common seal (Phoca vitulina) and grey seal (Halico-
erus grypus) breed in Icelandic waters, while five northern vagrant species of
pinnipeds are found in the area.

Ecosystem considerations

After 1996 a rise in both temperature and salinity were observed in the Atlantic water
south and west of Iceland. Temperature and salinity have remained at similar high
levels since and west of Iceland amounts to an increase of temperature of about 1°C
and salinity by one unit. These are notorious changes for Atlantic water in this area.
Off central N-Iceland similar changes have been observed although with higher in-
terannual variability. This period has been characterized with an increase of tempera-
ture and salinity in the winter north of Iceland in the last ten years is on average
about 1.5°C and 1.5 salinity units.

It appears that these changes have had considerable effects on the fish fauna of the
Icelandic ecosystem. Species which are at or near their northern distribution limit in
Icelandic waters have increased in abundance in recent years. The most obvious ex-
amples of increased abundance of such species in the mixed water area north of Ice-
land are haddock, whiting, monkfish, ling, tusk, greater silver smelt, blue ling lemon
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sole and witch. The semi-pelagic blue whiting has lately been found and fished in E-
Icelandic water in far larger quantities than ever before.

On the other hand, cold-water species like Greenland halibut and northern shrimp
have become scarcer. Capelin have both shifted their larval drift and nursing areas far
to the west to the colder waters off E-Greenland, the arrival of adults on the overwin-
tering grounds on the outer shelf off N-Iceland has been delayed and migration
routes to the spawning grounds off S- and W-Iceland have been located farther off N-
and E-Iceland and not reached as far west along the south coast as was the rule in
most earlier years. The change in availability of capelin in the traditional grounds
may have had an effect on the growth rate of various predators, as is reflected in low
weight of cod in recent years.

There is one demersal stock, which apparently has not taken advantage, or not been
able to take advantage, of the milder marine climate of Icelandic waters. This is the
Icelandic cod, which flourished during the last warm epoch, which began around
1920 and lasted until 1965. By the early 1980s the cod had been fished down to a very
low level as compared to previous decades and has remained relatively low since.
During the last 20 years the Icelandic cod stock has not produced a large year class
and the average number of age 3 recruits in the last 20 years is about 150 million fish
per annum, as compared to 205-210 recruits in almost any period prior to that, even
the ice years of 1965-1971.

Greenland

The marine ecosystem around Greenland is located from arctic regions to subarctic
regions. The water masses in East Greenland are composed of the polar East Green-
land Current and the warm and saline Irminger Current. As the currents rounds
Cape Farewell at Southernmost Greenland the Irminger water subducts the polar
water and mix extensively and forms the relatively warm West Greenland Current.
The Irminger Current play a key role in the transport of larval and juvenile fish from
spawning grounds south and west of Iceland to nursery areas, not only off N- and E-
Iceland but also across to E- and then W-Greenland. In recent years spawning cod has
been observed on the banks of East Greenland, eggs and larvae from these cod are
also being transported with the current to West Greenland.

Depending on the relative strength of the two East Greenland currents, The Polar
Current and the Irminger Current, the marine environment experiences extensive
variability with respect to temperature and speed of the West Greenland Current. The
general effects of such changes have been increased bio-production during warm
periods as compared to cold ones, and resulted in extensive distribution and produc-
tivity changes of many commercial stocks. Historically, cod is the most prominent
example of such a change.

In recent years temperature have increased significant in Greenland water to about
2°C above the average for the historic average, with historic high temperatures regis-
tered in 2005 (50 years’” time-series). Recently increased growth rates for some fish
stocks as indicated from the surveys might be a response of the stock to such favour-
able environmental conditions. As has been observed with the Icelandic cod stock an
important interaction between cod and shrimp exist and with a historic large shrimp
biomass in West Greenland water in present time feeding conditions would be opti-
mal for fish predators such as cod (Hvingel and Kingsley, 2006).
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In recent years more southerly distributed species such as monkfish, lemon sole,
saithe and whiting has been observed on surveys in offshore West and East Green-
land and inshore West Greenland.

3.1.5 Management measures

Iceland

The Ministry of Fisheries is responsible for management of the Icelandic fisheries and
implementation of the legislation. The Ministry issues regulations for commercial
fishing for each fishing year, including an allocation of the TAC for each of the stocks
subject to such limitations.

A system of transferable boat quotas was introduced in 1984. The agreed quotas were
based on the Marine Research Institute's TAC recommendations, taking some socio-
economic effects into account, as a rule to increase the quotas. Until 1990, the quota
year corresponded to the calendar year but since then the quota, or fishing year, starts
on September 1 and ends on August 31 the following year. This was done to meet the
needs of the fishing industry.

In 1990, an individual transferable quota (ITQ) system was established for the fisher-
ies and they were subject to vessel catch quotas. The quotas represent shares in the
national total allowable catch (TAC) for each species, and most of the Icelandic fleets
operate under this system.

With the extension of the fisheries jurisdiction to 200 miles in 1975, Iceland intro-
duced new measures to protect juvenile fish. The mesh size in trawls was increased
from 120 mm to 155 mm in 1977. Mesh size of 135 mm was only allowed in the fisher-
ies for redfish in certain areas. Since 1998 a mesh size of 135 is allowed in the codend
in all trawl fisheries not using "Polish cover". A quick closure system has been in
force since 1976 with the objective to protect juvenile fish. Fishing is prohibited for at
least two weeks in areas where the number of small fish in the catches has been ob-
served by inspectors to exceed certain percentage. If, in a given area, there are several
consecutive quick closures the Minister of Fisheries can with regulations close the
area for longer time forcing the fleet to operate in other areas. Such permanent clo-
sure took place at several places along the south—southeast area for tusk in 2003 (Fig-
ure 3.1.5). Inspectors from the Directorate of Fisheries supervise these closures in
collaboration with the Marine Research Institute. In 2005, 85 such closures took place.

In addition to allocating quotas on each species, there are other measures in place to
protect fish stocks. Based on knowledge of the biology of various stocks, many areas
have been closed temporarily or permanently aiming at protect juveniles. Figure 3.1.7
shows a map of such legislation that was in force in 2004. Some of them are temporar-
ily, but others have been closed for fishery for decades.

Greenland

Management of the inshore fleets is regulated by licences, TAC, mesh size, grids,
minimum landing size and closed areas for the Atlantic cod, snow crab, scallops,
salmon and shrimp. Fishery for Greenland cod and lumpfish are unregulated.

The demersal and pelagic offshore fishing is managed by TAC, minimum landing
sizes, gear specifications and irregularly closed areas.
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Table 3.1.1. Overview of the Icelandic deep-sea landings (in tonnes) in Icelandic waters (Va) in

2007 to 2011 by gear type.

Species Fishing Gear 2007 2008 2009 2010

Ling Bottom-trawl 1395 1509 1540 1535
Danish seine 238 290 428 404
Gillnet 633 476 723 363
Lobster trawl 243 416 653 981
Longline 4042 5002 6229 6529
Other gears 49 35 39 55
Total 6600 7736 9613 9867

Blue ling Bottom-trawl 1483 2081 2079 1900
Danish seine 44 54 63 92
Gillnet 22 28 136 91
Lobster trawl 55 29 166 283
Longline 375 1454 1679 3978
Other gears 17 7 9 33
Total 1995 3653 4132 6377

Tusk Bottom-trawl 95 114 107 92
Gillnet 38 43 72 52
Hook 9 5 8 5
Lobster trawl 9 12 8 5
Longline 4833 6756 6755 6760
Other gears 2 2 3 3
Total 5986 6932 6954 6917

Greater silver

smelt Bottom-trawl 4108 8774 10 825 16 429
Pelagic trawl 108 4 4 185

Total 4226 8778 10 829 16 428
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Table 3.1.2. Total landings of deep-sea species (other than blue ling, tusk, ling and greater silver smelt)in ICES Subdivision Va.

Species 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
ALFONSINOS

(Beryx spp.) 0 0 0 0
BLACK SCABBARDFISH

(Aphanopus carbo) 18 8 13 0 0 19 23 1 0 15 109
BLUEMOUTH

(Helicolenus dactylopterus) 0 0 0 0
GREATER FORKBEARD

(Phycis blennoides) 0 0 1 3 2 1
MORIDAE 0 0 0 0 0
ORANGE ROUGHY

(Hoplostethus atlanticus) 68 19 10 + 9 2 0 4 1 1
RABBITFISH

(Chimaerids) 5 1 1 1 2 7
ROUGHHEAD GRENADIER

(Macrourus berglax) 2 1 4 33 3 5 7 2 0 5 23
ROUNDNOSE GRENADIER

(Coryphaenoides rupestris) 54 40 60 57 181 76 62 16 29 46 59
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) 0 0 0 0
SHARKS, VARIOUS 45 57 54 0 2 43 0 43

WRECKEFISH (Polyprion americanus) 0 0 0
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Figure 3.1.1. Fishery of deep-sea species in Subdivision Va 1988-2008, by species.
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Figure 3.1.2. The spatial distribution of the total removal of all species by the Icelandic demersal
fishing fleet in the Icelandic EEZ in 2007. The EEZ is shown as a blue line, regular thin lines show
major ICES areas and contour lines indicate 500 and 1000 m depth.
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Figure 3.1.3. Cumulative plot for longline in 2005-2008. An example describes this probably best.
Looking at the figure for 2005 above it can be seen from the solid line that 50% of the catch of ling
comes from sets where tusk is less than 15% of the total catch whereas only insignificant % of the
catch of cod sets where it is less than 15% of the total catch in each set. Over 90% of ling catches
are caught where ling is less than about 30% of total catches in given set. For comparison, only
around 15% of cod is caught in sets where cod is less than 50% of the total catch.
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Figure 3.1.4. Cumulative plot for bottom trawl in 2005-2008.
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