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WP2 Deliverable D2.2 : Compilation report of all Case Studies (CS). Management
measures applying in CS fisheries, inventory of available fisheries, biological, biological
and socio‐economic data.

Third draft compiled by Tony Beeching and Phil Large (Cefas) based on the
following Case Study reports:
CS1a Orange roughy off Namibia by Rudi Cloete & Carola Kichner (NATMIRC, Namibia);
CS1b Orange roughy in ICES Sub‐areas ICES VI & VII by Leonie Dransfield (MI, Ireland),
Nils Roar‐Hareide (REC, Norway), Sarah Davie (MI) and Hans Gerritsen (MI);
CS1c Blue ling in ICES areas Vb,VI,VII and XIIb by Phil Large, Christopher Barrio Froján,
Alyson Little and Abigail Pattenden (Cefas);
CS2
French mixed demersal trawl fishery in ICES areas Vb, VI & VII by Pascal Lorance,
Hélène Beucher, Martial Laurans, Emilie Lebond, Benoît Mesnil and Lionel
Pawlowski (Ifremer);
CS3a Red seabream in the Strait of Gibraltar (ICES Sub‐area IX and Bay of Biscay (Sub‐
area VIII but also includes VI and VII) by Jaun Gil Herrera (IEO) & Pascal Lorance;
CS3b Red (blackspot) seabream in the eastern Mediterranean sea by Dimitrios Damalas,
Chryssi Mytilineou and Chryssi‐Yianna Politou (HCMR, Greece);
CS3c Black scabbardfish in ICES Sub‐area IX by Ivone Figueiredo, Inês Farias (IPIMAR,
Portugal) and Lucília Carvalho and Isabel Natario (FFCUL, Portugal);
CS4
NE Atlantic oceanic redfish by Benjamin Planque and Kjell Nedreaas (IMR, Norway)
and Kristján Kristinsson and Klara B. Jakobsdóttir (MRI, Iceland);
CS5
Greenland halibut in the NAFO Sub‐area 2 and Divisions 3KLMNO by Fernando
Gonzalez Costas (IEO, Spain).
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Preface
Each Case Study Report comprises seven sections :
Section 1: General information and biological parameters with a description of the current
knowledge of life history pattern, stock structure and status.
Section 2: Historical development of the fisheries, including catches and fleets.
Section 3: Review of assessments carried out thus far.
Section 4: Inventory of the fisheries, biological, biodiversity, vulnerable marine ecoystem
(VME1) and socio‐economic data currently available for management and monitoring
purposes.
Section 5: Review of known and likely impact of the fisheries on deep‐water biodiversity.
Section 6: Review of current and historical management and monitoring procedures. SWOT
(Strength and weaknesses, Opportunities and threats) and gap analysis of past and present
scientific projects and data collection programmes in terms of fulfilling the data
requirements for adequate management and monitoring regimes
Section 7: Review of the key uncertainties about the biology, data and management of your
stock and any other issues relevant to DEEPFISHMAN
This compilation report adopts the same format with all Case Study information and data
inventories summarised on a Case Study by Case Study basis under each section heading.
For Case Study 4 – NE Atlantic oceanic redfish (Sebastes mentella), where separate
information is presented for (i) ICES Sub‐areas I and II and (ii) the Irminger Sea and adjacent
waters (ICES Sub‐areas V, XII and XIV and NAFO areas 1 and 2),

For a definition of VMEs please see FAO TECHNICAL CONSULTATION ON INTERNATIONAL
GUIDELINES FOR THE MANAGEMENT OF DEEP‐SEA FISHERIES IN THE HIGH SEAS Rome, 4–8 February
and 25–29 August 2008 ftp://ftp.fao.org/docrep/fao/011/i0605t/i0605t00.pdf
1
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Executive Summaries (provided by Case Study Leaders)
CS1a. Orange roughy (Hoplostethus atlanticus) off Namibia
In 1994 an exploratory fishery targeting orange roughy started in Namibian waters.
Landings amounted to only a few tonnes that year, but increased in the following years,
with the highest catches made during the 1996/1997 quota year. Since 1997 a steady drop in
catches and catch per‐unit‐effort (CPUE) has been observed on the four existing fishing
grounds. The first Total Allowable Catches (TACs) for the orange roughy fishery was
introduced in 1997 and were allocated on a ground by ground basis. The biomass available
on the fishing grounds is currently uncertain, as is the degree of recruitment. Discrepancies
exist between annual landings and annual biomass estimates from fisheries‐independent
acoustic and swept area survey estimates, and commercial swept area estimates, suggesting
that the decline in biomass cannot be explained by the removal of fish only. Environmental
data collected, oxygen, temperature, and salinity, during the annual biomass surveys
showed little fluctuation over the years. It is assumed that the environment has not
contributed to the large changes observed in biomass levels. The main uncertainties include
the possible effects of fishing disturbance and intermittent aggregation behaviour. Future
research will therefore aim at trying to shed more light on these uncertainties. Fisheries
management needs to recognize the variability of the deep‐water habitat, even though the
scale and long‐term nature of some environmental changes makes this difficult. It is
important to adopt an ecosystem approach to address the effects of fishing on deep‐water
fish species and the deep‐water ecosystem. Such an approach should address trophic
linkages, fishing impacts on target and non‐target fish and other deep‐water marine life and
their habitats, and the importance of spatial scale and the distributions of habitats and
species.

CS1b. Orange roughy in ICES Sub-areas VI & VII
Orange roughy in the NE Atlantic is distributed in temperate waters in depths between 700
and 1700 m. The landing statistics show that the continental slopes and seamounts to the
west of the British Isles in ICES Sub‐areas VI and VII have produced the highest
accumulated catch of this species in the North Atlantic (34,000 tons between 1988 and 2008).
Stock identity is not certain; it is assumed that VI and VII are two separate stocks, but that
populations are probably distinct at a smaller geographical scale. Regarding life history
characteristics, orange roughy can be classified as long lived, slow growing and late
maturing, with Orange roughy in the NE Atlantic exhibiting higher maximum observed
ages (187y), maximum length (70.6cm) and slower growth rates than in other parts of the
world. Juveniles and adults are found on the flat deep‐water slopes but similar to other
areasof the world, orange roughy in VI and VII are known to undergo spawning migration
to bathymetric features such as seamounts where they aggregate in early spring to spawn. It
is these aggregations that the directed fishery has targeted.
The directed fishery for orange roughy to the west of the British Isles started in the early 90´s
as a part of the development of deep‐water fisheries in the area by countries like France, UK
(Scotland) and Ireland. Orange Roughy was rapidly depleted in the area west of Scotland
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(Sub‐area VIa) and the fishery ceased. The deep‐water mixed trawl fishery, however,
continues on target species such as roundnose grenadier (Coryphaenoides rupestris) and black
scabbardfish (Aphanopus carbo). When orange roughy are concentrating in dense spawning
aggregations on seamouns catch‐rates can be very high.
In sub‐area VII (Porcupine Bank, west of Ireland) a directed fishery for orange roughy was
started by Irish trawlers in 2001 with technology and experience (skipper expertise)
developed in the New Zealand orange roughy Fisheries. The fishery was very effective and
profitable in 2001 and 2002.
In order to reduce effort, the EU implemented TAC regulations in a range of ICES areas
from 2003. Despite a relatively low TAC the fishery in VII continued, but it was not easy to
obtain reliable fisheries data from 2003 onwards. Information collected through observer
schemes and access to personal skipper logbooks showed that the stocks were declining.
Because of strong regulations the fishery steadily declined, and since 2008 there has not been
any targeted fishing and any data collection.
As shown and discussed sbove for CS1a, there are many aspects of orange roughy in the NE
Atlantic that makes assessment difficult and uncertain. The most important data
requirement is some reliable measure of stock abundance. Fisheries data has been collected
since the onset of the fishery to establish a CPUE series and this has been used in initial stock
assessments. However commercial CPUE data must always be treated carefully, particularly
for an aggregating species where changes in CPUE do not necessarily reflect changes in
stock abundance. For orange roughy in VI and VII there have been changes in fishing
pattern, whereby fisheries have moved to new areas once local populations were depleted
(sequential depletion).
Fisheries‐independent data included acoustic surveys in 2004 and 2005. The surveys gave
valuable information on the biology and the distribution of the stock in VII, but due to
uncertainties regarding target strength, they did not give enough information to enable
scientist to assess the biomass of the stock reliably. Annual deep‐water trawl surveys carried
out on the flat continental slopes in VI and VII give some indication of juvenile and adult
abundance, however surveys does not cover the whole distribution area and it is not
understood how variations in orange roughy abundance on the flat slopes are linked to
overall population dynamics.
The socio economic aspects of this fishery have also been investigated in the Case Study.
They show that the fishery in the beginning flooded the French markets and prices dropped.
Notwithstanding, the fishery was very profitable and hence the fishery continued with all
available effort until TACs were introduced in 2003. The fishery gradually changed from a
directed fishery to a mixed deep water fishery. This type of fishery takes place on flat
grounds between the seamounts. The mixed fishery is more predictable than the peak
fishery, and gives lower but steadier incomes.
EU Regulations do now not not permit directed fisheries for orange roughy in VI and VII,
and orange roughy protection areas are in place where there has been directed seamount
fisheries. In addition, the TAC for each area is set to zero in 2010.
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There are however still some outstanding management issues. Although directed fisheries
are not permitted, a mixed deep‐water trawl fishery is still occurring and this has a bycatch
of orange roughy. A TAC of zero may result in the discarding or misreporting of Orange
Roughy, making it difficult to gather the data necessary to assess whether the stock is
recovering. In addition there are currently no fisheries‐independent deepwater surveys
funded to gain information on whether the stock is recovering. Following scientific analyses
are suggested to improve the monitoring (and ultimately the management) of the stocks:
•
•
•

•

To continue the work on the CPUE series and split the data by target fishery and
mixed fishery for the Irish and French fisheries.
To evaluate the mixed deep‐water fishery in a multispecies context and to assess the
proportion of orange roughy caught in the mixed fishery.
To derive whether a viable bycatch quota is possible in the mixed fishery and how
the mixed fishery needs to be managed to guarantee longterm sustainability of
orange roughy stock(s).
To identify the current and future data needs to monitor the status and dynamics of
the stock(s).

CS 1c Blue ling (Molva dypterygia) in Vb, VI, VII and XIIb
In the NE Atlantic, blue ling are distributed from the Barents Sea, along the coast of Norway
to the west of the British Isles, around the Faroe Islands and Iceland and off the east coast of
Greenland. The species’ stock structure is uncertain, though biological investigations in the
early 1980s suggested at least two adult stock components, a northern stock at east
Greenland (ICES Sub‐area XIV) and Iceland (Va), with a small component at the Faroes (Vb),
and a southern stock to the west and north‐west of the British Isles in ICES Areas Vb, VI, VII
and XIIb1 (ICES, 2006a). Currently, there is no evidence to support an alternative structure.
This Case Study focuses on the southern stock of blue ling.
In Scottish Association of Marine Science (SAMS) and German surveys to the west of
Scotland, blue ling was found at depths between 300 and 1500 m, with peak abundance
between 750 and 1000 m. Compared with some deep‐water fish species, blue ling is
relatively fast‐growing and not particularly long‐lived (around 30 years). Growth rates (k)
estimated from von Bertalanffy studies of blue ling from around the Faroe and Shetland
Islands are 0.20 for males and between 0.13 and 0.17 for females. Blue ling are typical
gadoids in being highly fecund (1 to 3.5 million eggs per female), but perhaps atypical in
that they generally spawn in spatially discrete areas often associated with offshore banks.
From their life history characteristics, blue ling may be expected to be less vulnerable to
fishing than other deep‐water species, however blue ling are very vulnerable to exploitation
because fisheries in all parts of the NE Atlantic have largely targeted spawning
aggregations.

1

XIIb is a new ICES area introduced in 2005. The historical data used in this paper only include data from this
area from 2006 onwards.

WP2 Third Draft Compilation Report: - 09/12/2010 - 09:08

7

Directed fisheries for this species in ICES Areas Vb, VI and VII commenced in the early‐
1970s when German trawlers harvested blue ling for a few years. By the mid‐ to late‐1970s,
French trawlers, which had traditionally fished along the shelf edge for species such as
saithe (Pollachius virens), moved into deeper water to fish for blue ling. Deep‐water fisheries
in the area subsequently quickly expanded to include other deep‐water species such as
roundnose grenadier, black scabbardfish and deep‐water sharks (mainly the leafscale gulper
shark (Centrophorus squamosus) and the Portuguese dogfish (Centroscymnus coelolepis)), which
previously had all been discarded. This expansion is thought to have been partly a result of
improving markets but also partly due to the over‐fishing of traditional continental shelf fish
stocks and the increasingly restrictive management regime implemented in an attempt to
rectify the situation. Total international landings of blue ling from Vb, VI and VII peaked in
the mid‐1980s as the fishery expanded and again around 2000 when new fleets entered the
fishery in an attempt to build track record before the introduction of EU TACs and licensing
in 2003. French trawlers have consistently accounted for a large proportion of total
international landings.
ICES advice for this stock is based on interpretation of abundance indices from (i) French
trawl reference fleet (now terminated but the only index that goes back to the start of the
fishery), (ii) hual by haul data from skipper logbooks (the current index but only goes back
to around 2000) and (iii) Irish and Scottish deep‐water surveys for recent years. Exploratory
assessments using Stock Reduction, Catch Survey Analysis (CSA), DeLury depletion models
and surplus production models have been attempted, but the results were considered to be
unreliable.
Prior to 2003, along with other deep‐water fisheries in the NE Atlantic, the fishery for blue
ling was completely unregulated. Given this lack of fisheries management for many years,
the vulnerability of spawning aggregations to fishing and the importance of this fishery
(cumulative historical landings are around 350 000 t), it is perhaps not surprising that
exploitable biomass is currently considered to be severely depleted. This pattern of
depletion of blue ling is not unique to this stock. Fisheries concentrating on spawning
aggregations of blue ling around Iceland and off the Norwegian coast have all resulted in
serious depletion of stocks.
Current ICES advice is: No direct fishery and effort should be made to limit bycatch in the mixed
fishery; a reduction in catches should be considered in order to be consistent with the MSY; current
closed areas to protect spawning aggregations should be maintained, and new closed areas should be
identified and implemented where appropriate; closed areas should be identified and implemented to
protect identified spawning aggregations in international waters in Divisions Vb and VIb.
EU TACs and vessel licensing have been in place for this stock (licencing applies to all the
deep‐water stocks addressed under the EC Regulation 2347/2002) since 2003, and they have
been slowly reduced with time. Since 2003, the fishing for these species is subject to licensing
under the EC regulation n° 2347/2002. EU protection areas are in place for spawning
aggregations in VIa but those in international waters in VIb remain unprotected. A number
of areas are closed to bottom‐fishing to protect VMEs.
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Socio‐economic data (where available) for fleets fishing this stock is presented for the
UK(England,Wales and Scotland), France and Spain. Problems obtaining data related
specifically to deep‐water trips was experienced for some countries (some vessels are also
involved in other fisheries on the continental slope and shelf).
Key uncertainties relating to biology concern: (i) age determination, (ii) growth parameters,
(iii) stock structure and migration within and between stocks, (iv) precise location of
spawning areas, (v) distribution of nursery grounds and juveniles, and (vi) predator prey
relationships and the role of blue ling in ecosystem functioning.
Key data deficiencies include:(i) lack of abundance indices from fishery‐independent
surveys of the entire stock, (ii) pautciy of discard data for most fleets, (iii) observer data are
sparse and not always available to ICES, and (v) paucity of socio‐economic data at the
fishery/fleet level for some fleets.
Key management concerns include: (i) do not know Fmsy, (ii) status of the stock is not
known quantitatively and (iii) there has been no evaluation of management measures

introduced to protect spawning aggregations.
CS 2. French mixed demersal trawl fishery in ICES areas Vb, VI and VII
The demersal deep‐water mixed fishery studied in this Case Study is the French trawl
fishery for roundnose grenadier, black scabbardfish and deep‐water sharks (leafscale gulper
shark and the Portuguese dogfish) in Vb, VI and VII. These species have varied life histories
with roundnose grenadier being slow growing and long living and black scabbardfish being
fast growing and short living (less than 15 years). The limited age data available for the
leafscale gulper shark suggest that it a longlived species too, ages of 70 years have been
estimated. Although no ages have been estimated, the Portuguese dogfish is presumed to
have the same type of longevity.
The population structure for these species is uncertain but several populations of roundnose
grenadier may exist in the area and blackscabbardfish in Vb,VI and VII may be a component
of a single large NE Atlantic stock. All the species addressed in the Case Study are not
aggregating and live in a range of deep‐water habitats.
French trawlers started to exploit these species in the late 1980s and landings increased
rapidly as new commercial markets were identified. The fleets involved in this fishery
comprises mainly large high‐sea trawlers from Boulogne‐sur‐mer, Concarneau and Lorient.
Since 2003, vessels fishing for these species is subject to EU licensing. The number of vessels
contributing significantly to the landings of deep‐water species has decreased over time and
in recent years 15 vessels have landed more than 95% of the total French landings of deep‐
water species. Fishing effort is now a third of the level observed in the early 2000s.
Before fishing for deep‐water species such as roundnose grenadier, black scabbardfish and
deep‐water sharks, the fleet was exploiting blue ling and to a lesser extent redfish (Sebastes
spp.). Blue ling is currently exploited by the same fleet, but landings now come from fishing
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trips where it is a small component of the landings. In the 1990s and 2000s, some vessels of
the French demersal trawl fleet also fishing for orange roughy in ICES Division VIa and Sub‐
area VII. Blue ling and orange roughy are treated as separate Case Studies in
DEEPFISHMAN but are also considered in this Case Study owing to strong biological and
fishery strategy interactions (as they are exploited by the same fleet and, for blue ling, taken
in the same hauls).
The main bycatch species are Chimearas (mainly Chimaera monstrosa, but also Hydrolagus
spp.), greater forbeard (Phycis blennoides) and to a lesser extend tusk (Brosme brosme), black
cardinal fish (Epigonus telescopus) and deep‐sea scorpionfish (Trachyscorpia critulata echinata).
Most of the discards in terms of biomass is smoothheads (mainly Alepocephalus bairdii). A
number of smaller species (amongst which are small macrourids and morids) are also
discarded. Amongst the commercial species only roundnose grenadier has been subject to
discarding. Small and large roundnose grenadier are caught on the same fishing grounds
with some variations of the length distribution of the catch depending on the depth and
area. For black scabbardfish and deep‐water sharks there is no catch of small individuals.
The same deep‐water resources have been exploited by several other fisheries. There is an
ongoing Spanish deep‐water fishery on the western and northern slopes of the Hatton Bank
prosecuted by freezer trawlers. The primary target species is roundnose grenadier with a
bycatch of blue ling and other species. Deep‐water species are exploited in Faeroese waters
by Faeroese vessels and there were UK and Irish trawl landings in the late 1990s to early
2000s. These latter two fisheries have almost disappeared because they were only allocated
small quotas when TACs were introduced in 2003. In the early 2000s, UK landings of deep‐
water sharks peaked at 5500 t. Considering the reduction of the effort of the French fishery
and the disappearance of other fisheries, the current effort may be a quarter or less of the
effort in the early 2000s.
Landings and effort data are available from catch and effort statistics and VMS data. VMS
positions are recorded on average every hour. Length data, and in some years age data of
roundnose grenadier, are available. The reliability of these age readings is considered to be
low. Black scabbardfish was not sampled before the start of the onboard observation
program (commissioned under EC 2347/2002) because this species is landed headed. For
sharks, only landings data are available. A number of assessment methods have been tried
but no assessment have been considered reliable so far. In 2009, tallybooks (haul‐by‐haul
data from Skipperʹs own logbooks) from 2000‐2009 have been analysed to derive time series
of abundances indices of roundnose grenadier, black scabbardfish and blue ling.
The current fishery management includes TACs, effort limitation, licences, capacity limits,
technical measures and spatial closures. TACs apply to roundnose grenadier, black
scabbardfish, greater forkbeard and deep‐water sharks (the two species of major interest to
this fishery and others). TACs were introduced in 2003 and have been reduced since. A
number of areas are closed to trawling to protect VMEs and for fishery management
purposes. In particular, fishing for orange roughy on a large part of the slope in ICES Sub‐
area VII has been banned since 2005. As orange roughy was the target or a significant
bycatch in these areas, catches of roundnose grenadier, black scabbardfish and deep‐water
sharks have almost ceased in these areas (some vessels of the same fleet have continued
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fishing shallower for hake, monkfish and megrims). From 2010 the TACs of deep‐water
sharks (all species) is set to zero. A minor allowance for bycatch was made in 2010 only.
A number of additional management measure should be considered to regulate this fishery:
(i) temporal closures to protect the spawning areas of blue ling impact on the fishing
strategy of the fleet aduring the spawning season , vessels have to leave some areas as soon
as they have caught more than a certain quantity of blue ling; (ii) since 2010 highgrading is
banned; this impacts on retained catches of roundnose grenadier but not for black
scabbardfish where there is no catch of small fish; and (iii) the fleets should be observed
with an onboard observation program in accordance with EU Regulation n°2347/2002.
CS3a Red (blackspot) seabream (Pagellus bogaraveo) in the Strait of Gibraltar (ICES
Sub‐area IX and Bay of Biscay (Sub‐area VIII but also includes VI and VII).
Since the earlies 1980s, an artisanal handline fishery targeting red (blackspot) seabream
(commonly known in Spain as “voraz”) has developed in the Strait of Gibraltar area (ICES
IXa south). The “voracera”, a particular mechanised hook line baited with sardine, is the
gear used by the fleet. In the early years there were only 25 small vessels involved but now
the fleet comprises more than a hundred vessels, all based at the ports of Tarifa and
Algeciras (both in Cádiz, SW Spain). This fishery accounts for almost the 70% of the total
international landings of this species in Sub‐area IX.
Fishing is carried out across the tide in bottoms from 200 to 400 fathoms. Usually landings
are distributed in categories due to the wide range of sizes and also for marketing reasons.
These size categories have varied along the time.
The life history cycle of this species, which is protandric hermaphrodite, is as follows. The
smallest specimens are mainly males, maturing at a L50 of around 30cm. At around 33 cm
some individuals change sex and became females. A small fraction of the population never
changes sex and these are referred to as gonochoric. Females mature at an L50 of around 36
cm. Spawning season takes place in the first quarter of the year and the eggs drift towards
both the European and African coasts. Juveniles grow to the size of 12 ‐ 15 cm in the first
year and inhabit coastal bays, reefs and even harbors. During the first three years of life, the
fish leave coastal areas and occupy shallow (less than 200 m) bottoms close to the Strait.
Individuals Then move to the Strait where they reach maturity. Adult feeding grounds are
distributed along the entire Strait of Gibraltar and the species seems to remain in this area as
a resident population.
In 2003, the EU set up a regime of deep‐water TAC and quotas and these also apply to P.
bogaraveo in Sub‐area IX. In addition, in 1998 some technical measureswere introduced by
the Spanish Central Government and by the Regional Government of Andalucía in 1999, in
order to regulate fishing activity and to conserve the resource. More recently a Regional
Recovery Plan for P. bogaraveo for the Spanish fishery in the Strait of Gibraltar area has
been implemented by the Regional Government of Andalucía for 2003‐2008.
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The Instituto Español de Oceanografía (IEO) began the study of this species and introduced
fishery monitoring following a request from Fishermen Corporations in 1997. All the
information available has been presented to ICES WGDEEP since 2000. Exploratory
assessments have been attempted using separable VPA, but problems have been
encountered because annual age‐length keys (ALKs) are not available for some years and
assumptions regarding growth etc have to be made. Furthermore, the complex life history of
this species is problematic from an assessment standpoint.
The exploitation of the red (blackspot) seabream in the bay of Biscay can be traced back to
the early 20th century. Before 1950, vessels from UK, France and Spain landed up to 10,000 t
per year, the UK accounting for around half of these landings. The stock carried out an
extensive migration with fish over‐wintering in the Cantabrian Sea (ICES Division VIIIc) and
migrating north during summer, allowing significant catches to be made off Brittany, in the
Celtic Sea, west of Ireland and west of Scotland. From 1950 Spanish and French landings
increased and international landings were about 20,000 tonnes per year in the 1960s and
1970s. Red (blackspot) seabream was exploited mainly by French and Spanish offshore
bottom trawlers, by artisanal pelagic trawlers in the eastern Bay of Biscay (ICES Divisions
VIIIa,b), and by Spanish longliners in the Cantabrian Sea (ICES Division VIIIc), with smaller
contributions from other fisheries. From 1975 the stock began to decline and eventually
collapsed to a low level in the mid 1980s. There has not been a significant fishery since.
Currently, Pagellus is mainly a bycatch taken in the Bay of Biscay by French trawlers. Only a
few small‐scale inshore handliners target the species.
In and around the Bay of Biscay this species is found on the shelf, on the continental slope
down to 700 m and on seamounts. Spawning occurs in shallower waters. Juveniles occur in
coastal waters in the summer. Large fish are found deeper than juveniles but have also been
caught occasionally at the coast. Fish up to 70 cm total length were reported from the Bay of
Biscay. Because of its reproductive biology, red (blackspot) seabream is sensitive to
overfishing and can only sustain moderate exploitation rates.
The history of the collapse of this stock is reviewed in a DEEPFISHMAN funded published
scientific paper (Lorance, in press), currently accessible on the advanced access site of the
ICES Journal of Marine Science. This stock is not analysed in detail in the Case Study report.
The ICES paper provides a synthesis of available information.
CS3b Red (blackspot) seabream in the eastern Mediterranean sea
The eastern Ionian Sea hosts, among others, population(s) of the red (blackspot) seabream,
which resides at depths from 20 m down to 700 m. Although P. bogaraveo is a valuable
commercial species, it has been disregarded by the scientific community so far, and as a
result, robust scientific advice on the current status of the stock is not available.
Uncertainties exist on various aspects of its life cycle such as: reproductive patterns, length
at first maturity, spawning biomass, natural mortality, all of them hindering the reliable
assessment of the stock.
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Fishing for P. bogaraveo in the Greek Ionian waters was carried out from the early 1980s until
the end of the 1990s mainly by longlines. A new fishery with gillnets then developed.
Bottom trawl landings are insignificant, however trawlers are considered the major source of
mortality on the immature component of the population, discarding most of their catches. In
the gillnet fishery, P. bogaraveo comprises around 75% in number and 50% in weight of the
total landings. In the longline fishery these numbers were even higher. In the trammel net
and bottom trawl fisheries, the species is a negligible by‐catch (< 1%).
Approximately 280 boats are involved in the target fishery, while another 1,100 boats catch
P. bogaraveo incidentally as a bycatch, landing between 150‐200 tonnes annually. VMS data
are not available for scientific analysis, and monitoring of the fleets is inadequate.
Furthermore, observer data, gathered in the framework of the EU‐DCF, do not include the
target fisheries.
As a result, analytical stock assessments have not yet been carried out. In 2001, it was
reported that the stock was under alarming fishing pressure. The coastal longline fishery
had collapsed, and had been replaced by a gillnet fishery, with catches continuing to decline.
However, data from 2004 onwards show that the stock is recovering (increasing abundance
indices; constant or increasing average size of population).
Ecosystem modelling work in the area has not been conducted so far. In general, there is a
gap in our knowledge regarding linkage of fisheries with ecosystem data. FAO guidelines
on VME identification, composition and protection have not yet been implemented.
From a socio‐economic point of view, approximately 2,300 people are employed in the target
fishery, which is seasonal in nature (summer months) and contributes a scant 2,500
€/season/boat. However, these estimates are based on the official landings values. Most
fishers market their catches unofficially for much higher prices, and their revenues from the
fishery may actually be significantly higher.
From a management perspective, the absence of TACs as a management measure in the
Mediterranean has established the belief that stock assessment is of no use if no quotas are to
be set. Therefore, scientific advice has been directed to selectivity studies, suggesting
technical measures such as minimum landing size and/or mesh size regulations. Some
management procedures that have been tried in the past and have not been successful
include the establishment of a 12 cm minimum landing size (MLS) and a minimum mesh
size for trawl nets of 28 mm. At present, MLS is set to 33 cm, which is actually inapplicable,
and minimum mesh size is 40mm. The adequacy of the latter is to be evaluated in the future.
Recently, recreational fishing was restricted to the use of hooks and lines only, and all types
of net fishing was banned. Taking into account the vast number of amateur fishers in Greece,
this measure might have a larger conservation effect than anticipated. Improvements in the
current management procedures would be the identification of spawning areas as well as
nursery grounds. This would allow the establishment of spatial and seasonal closures.
CS3c

Black scabbardfish (Aphanopus carbo) in ICES Sub‐area IXa
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This Case Study addresses the southern component of the Portuguese fishery for black
scabbardfish in ICES subarea IXa.
The stock structure of this species is uncertain. It has been hypothesised that a single stock
may exist in the NE Atlantic. For management purposes, and due to the different nature of
fisheries in the northern and southern areas, the stock is divided into a southern component
which is prosecuted by longliners and a northern component (mostly to the west of the
British Isles) which is prosecuted by bottom trawlers.
Several studies to test the single stock hypothesis have been undertaken but the results were
inconclusive. The stock dynamics, specifically the spatial and temporal distribution of the
different life stages, is also not fully understood. The most recent hypothesis is that the
dispersion of the different life stages of black scabbardfish is associated with vertical and
horizontal migrations dependent on feeding and reproduction: eggs hatch around the
Macaronesia area at great depths; during the first years of life juveniles migrate in search of
food to more northern waters (W British Isles) where they live at depths of 300‐400 m,
moving to greater depths to feed; after a period of growth in that area, they move south to
waters off mainland Portugal and sink to the deep water column layers where they reach the
adult phase; later, adults move away to Macaronesian waters to spawn. There is also poor
knowledge of natural mortality, growth and recruitment variability.
Regarding fishery data, landings data are available from 1988 onwards but the obligation to
complete logbooks was only established long after the start of the fishery. Portuguese Vessel
Monitoring System (VMS) data for the period 2000–2004 and the data from the monitoring
system that records the activity of fishing vessels (MONICAP) were analysed and were
considered adequate for assessing the distribution of the fishing grounds and fishing time.
However the recent EU adoption of 2 h time interval to transmit position has proved to be
inadequate for estimating fishing effort especially for vessels using static gear such as
longlines. An important example of good practice is the active collaboration between
IPIMAR and stakeholders from this fishery to update historical data, as well as, initiate self‐
sampling programs.
For the black scabbardfish stock there is no fisheries independent data, despite efforts by the
ICES Working Group on Northeast Atlantic Continental Slope Surveys (WGNEACS) to
propose international coordinated surveys on the slope and deep‐water areas of the NE
Atlantic.
In DEEPFISHMAN it was proposed to assess the exploitation status of the mainland
Portugal component of the stock in light of available knowledge and data. However it is
recognized that this approach can be expanded to assess black scabbardfish in the NE
Atlantic. A starting point will be to develop an operating model that represents the fishery
components and fish stock dynamics.
Current ICES advice for black scabbardfish in VIII and IX is: Lpue series of Division IXa
suggest that the biomass has been relatively stable since 1995. ICES advises that catches in 2011
should be less than 2800 t.
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Currently, the main management issues are: i) the evaluation of the exploitation level of the
stock in relation to MSY; ii) consideration of management measures other than TACs for
mixed fisheries; iii) coordination of management measures with other areas of the stock
besides ICES (e.g. Madeira and CECAF); and iv) evaluation of different management
scenarios, namely the possibility to define spatial and temporal closures to protected life
stages (e.g. juveniles and spawners).
CS4

NE Atlantic oceanic redfish (Sebastes mentella) in the Northeast Atlantic

Beaked redfish inhabits waters in the depth range 100‐800m with highest concentration in
400‐600m. Beaked redfishes are found over the continental shelf, slope and the open ocean
and can be demersal or pelagic, at various stage of their life cycle. In ICES Sub‐areas I and III
the geographical distribution extends to most of the Atlantic waters in the Norwegian and
Barents Seas. The species is characterised by slow life‐history (with age‐at‐50% maturity of
11 years and longevity estimated to be more than 70 years), slow growth and ovoviviparity.
The stock structure and migration patterns are still poorly described and would require
specific data collection (genetics and tagging data) to be resolved. The drivers of recruitment
varaiability remain largely unknown, although there are historical data on year‐class
strength back to several decades.
Traditionally, the fishery for S. mentella in I and II was conducted by Russia and other East
European countries on grounds located south of Bear Island towards Spitsbergen. The
highest landings of were 269,000 t in 1976. This was followed by a rapid decline to 80,000 t in
1980–1981 then a second peak of 115,000 t in 1982. The fishery in the Barents Sea decreased
in the mid‐1980s to the low level of 10,500 t in 1987. Today, the only directed fisheries for
S. mentella are pelagic trawl fisheries in the Norwegian Sea. Bycatches are taken in the
demersal cod/haddock/Greenland halibut fisheries, as juveniles in the shrimp trawl fisheries,
and occasionally in the pelagic blue whiting and herring fisheries in the Norwegian Sea.
Reporting from the fishery suffers from two main limitations: the lack of proper species
identification (S. mentella, S. marinus and S. viviparus are all reported as ‘redfish’), and the
lack of information on discards and misreporting.
There is currently no analytical assessment for S. mentella in I and II, but a non‐analytical
assessment based on survey and catch data is carried out by the ICES Arctic Fisheries
Working Group (AFWG). In 1990‐1997 and 2001‐2003, the assessment group experimented
with analytical assessments using XSA, which was the most common method used within
ICES at the time. The results were considered useful for describing relative stock trends over
time, but too imprecise to be used directly for stock prediction and TAC recommendation. In
2003, the assessment group provided XSA results but this approach was hampered by
methodological difficulties in dealing with the plus group. It was recommended that use of
this model for redfish should be discontinued. Several alternative approaches are currently
being explored, including the GADGET model, a Bayesian state‐space model and XSA with
the appropriate number of age groups.
Regard data collection, the fishery in I and II is currently a bycatch fishery and as a
consequence there is no specific estimate of the fleet composition or fishing effort. Data on
landings (tonnage, age and size composition) are reported to AFWG. Additional information
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from the fishery is available from the Norwegian reference fleet programme. Several
scientific surveys have been used to provide information on the state of the stock
(abundance, demography, spatial distribution) to AFWG. However, at present most of the
survey series used for the assessment of S. mentella are conducted with the primary focus on
other species. For this reason, they are not designed to cover the whole geographical
distribution of the stock or its vertical distribution. The sampling gear and/or hydroacoustics
scrutinizing procedures are not always appropriate for S. mentella.
An important issue remains the uncertainty and consistency in age determination from
otolith microstructure. This has been the focus of several workshops in recent years and the
age reading procedure is constantly improving.
A large body of additional data on the state of the ecosystem is collected and presented at
the AFWG. However this has no direct connection to the assessment advice for S. mentella.
This is probably due to the relatively weak knowledge on interactions between S. mentella
and its physical, chemical and biological environments, and the related lack of
conceptual/numerical models to use the existing information.
Regarding monitoring and management, Norway is responsible for the control of the fishery
in the Norwegian Economic Zone, and the Svalbard Fishery Protection and management
polices set by Norway are based on ICES advice. Russia is responsible for the control of the
fishery in the Russian Economic Zone. The North East Atlantic Fisheries Commission
(NEAFC) sets the management polices in international waters of the Norwegian Sea (i.e. the
“banana hole”). Programmes of monitoring at sea of the redfish fishery exist for Russia,
Norway, Germany, Portugal and Poland, but these often suffer from limitations due to
insufficient observer training or bias in vessel selection or sampling schemes. The NEAFC
Port State Control System, which was introduced on 1 May 2007, has led to a significant
reduction in unreported catches in the NEAFC area. The existence and possible extent of
IUU fishing is poorly known. It may be a problem, especially in international waters of the
Norwegian Sea.
The management of the S. mentella fishery in Norwegian waters directly depends upon the
management procedures that concern any fisheries that can catch redfish as a bycatch.
Management is currently carried out using technical regulations and TAC regulation of
what has become an ‘olympic’ pelagic fishery in international waters. Since January 1st 2003,
all directed trawl fisheries for S. mentella have been forbidden in the Norwegian EEZ north
of 62°N and in the Svalbard area. Additional protection for adult S. mentella comprises area
closures. Outside these permanently closed areas it is, however, legal to have up to 15%
redfish (S. mentella and S. marinus combined). The use of sorting grids in the shrimp fisheries
has been mandatory since 1993 to protect juveniles.
The stock is currently under moratorium following the lowest recorded landings (in 2003)
and poor recruitment for the period 1991‐2005. The stock is currently in a rebuilding phase,
but this will take at least a decade or two, given the longevity and late maturity of the
species.
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The following are suggested to improve the assessment, monitoring and ultimately the
management of the beaked redfish fishery in ICES Sub‐areas I and II:
‐ Establish long term standardised stock monitoring which covers the whole stock
geographical distribution, and to assess observation performance (e.g. trawl catchability,
hydroacoustic target strength);
‐ analytically assess the state and dynamics of the stock;
‐ set management targets and reference points for this stock and its fisheries;
‐ establish formal management plan at an international level;
‐ resolve stock structure issues;
‐ better understand the drivers of recruitment variability (in particular the respective and
interactive roles of spawning stock and habitat);
‐ Inclusion of ecosystem considerations in the management of S. mentella should be re‐
enforced at national level, and developed at international level.
The pelagic beaked redfish in the Irminger Sea and adjacent waters (ICES sub‐areas V,XII
and XIV and NAFO areas 1 and 2) is considered to comprise two biological stocks with
different bathymetric distributions. The shallow pelagic redfish stock found above 500 m
and the deep pelagic stock below 500 m and down to 1000 m, but is most abundant at 600‐
900 m. The geographical distribution extends over large areas of the Irminger Sea and into
the Labrador Sea and adjacent waters. Fecundation (mating, internal fertilization) takes
place several months before the extrusion of larvae. Mating grounds and extrusion grounds
are spatially separated. Mating grounds are not known for either of the stocks but the
extrusion of both stocks occurs in large areas of the open seas of the Irminger Sea.
The fishery on the shallow pelagic S. mentella commenced in 1982 by the USSR trawlers but
soon became a multi‐national fishery. The main fishing nations in the last decades have been
Russia, Iceland, Germany, Norway, Faroe Islands, Portugal and Spain. The catches have
fluctuated over the time period with two peak catches in 1986 (105,000 t) and 1993 (100,000t).
Since 1996 the landings have decreased considerably and in recent years only a very small
fishery has been conducted on this stock. In 2008, only 2,000 t were landed. The geographical
location of the fishery has changed considerably during the time period, in that fleets has
been moving towards the southwest and into the NAFO Regulatory Area.
The fishery on the deep pelagic stock began in 1992 and has been multi‐national mainly with
participants from Russia, Iceland, Faroe Islands, Norway, Portugal and Spain. The landings
gradually increased to an estimated 140,000 t in 1996. In 1997‐2004 the landings varied
between 85,000t and 105,000t. In recent years the landings have increased substantially and
in 2008, the lowest landings were reported since 1993 (30,000 t). These fisheries are mainly
carried out in ICES Divisions Va and XIV, close to (and in) the Icelandic and Greenlandic
EEZs. Reported landings are probably underestimated due to incomplete reporting of
catches (i.e. illegal fishing).
There is currently no analytical assessments for these stocks but non‐analytical assessments
are carried out annually, based on catch data and bi‐annual survey data, by the ICES North
Western Working Group.. The major issue for assessments is the longevity of the species
combined with very slow growth after maturity. Age determination has proven difficult and
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has led to inconsistent age and growth estimates in the past. The information on recruitment
also needs to be improved. Recruitment likely enters into the Irminger Sea from Greenland
shelf and slopes, however the stock structure and identification of juveniles on the
Greenland shelf needs to be resolved so that components of ech stock can be identified and
apportioned to each stock.
Since 2009 the stocks of shallow pelagic and deep pelagic redfish have been managed
separately. However, depth as a management unit is difficult to monitor and therefore the
two management units are based on geographical proxies. NEAFC sets the management
policies for both stocks. Iceland is responsible for the control of the Icelandic fishery and
other fisheries within the Icelandic EEZ. Iceland also assists the surveillance of the fishery in
international waters. Greenland is responsible for the control of the fishery within the
Greenland EEZ and the Faroe Islands with its EEZ. Management of the fisheries is based on
setting a national TACs and technical measures (minimum mesh size in the trawls is set at
100mm). There has been no agreement of the TAC and allocation key between Contracting
Parties (CPs) in NEAFC for several years, and some CPs have set autonomous quotas.
Information on monitoring for each nation is not readily available. Most nations have
onboard observer. For the Icelandic fleet, the main monitoring program is conducted in a
collaboration of the MRI and the Federation of Icelandic Fishing Vessel Owners. Each vessel
participating in the fishery sends 2‐4 samples (approx. 100 fish in each sample) from each
fishing trips with exact information on location. These samples are analysed by the staff and
scientists at the MRI. In previous years monitoring of the Icelandic fleet has been done by
onboard observer and vessels fishing in the south‐west fishing area were obliged to have
one observer onboard. However for the past 3 years no fishing has occurred in that area
among the Icelandic fleet.
The key monitoring issues is the lack of separate monitoring of the two stocks and of in
adequate international survey/monitoring participation and subsequent lack of spatial
coverage.
The following are suggested to improve the assessment, monitoring and ultimately
management of the pelagic redfish fishery in the Irminger Sea and adjacent waters:
‐

‐
‐
‐
‐

Establish long‐term standardised stock monitoring which covers the geographical and
depth distribution of these two stocks , and to assess observation performance (e.g. trawl
catchability, hydroacoustic target strength);
analytically assess the state and dynamics of both stocks;
set management targets and reference points for both stocks and the fisheries;
establish a formal management plan at an international level;
better understand the drivers of recruitment variability (in particular the respective and
interactive roles of spawning stock and habitat);

CS5

Greenland halibut (Reinhardtius hippoglossoides) in NAFO Sub‐area 2 and
Division 3KLMNO
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Greenland halibut a deep‐water species with higher densities occurring in depths of about
500–1200 m along the edge of the continental slope and the channels running between the
fishing banks of the continental shelf as well as the deep inshore bays of eastern
Newfoundland and the fjords of Greenland and Baffin Island. In recent years, with advances
in modern fishing technology, it has been found to be commercially abundant in some areas
as deep as 1500–1800 m, particularly in the proximity of the Sackville Spur and Flemish Pass,
immediately east of the Grand Banks and has been caught in long‐line investigations as deep
as 2200 m off West Greenland and the Flemish Cap (de Cardenas et al. 1996). The species is
also of commercial importance in the Gulf of St. Lawrence and exists in relatively low
abundance along the south Newfoundland coast, Fortune Bay, and in the Laurentian
Channel.
Despite extensive scientific research into the population structure of this species in the North
Atlantic and, particularly in the NAFO Area, stock structure of this species remains
uncertain. Currently it is assumed that there are four main Greenland halibut populations in
the north Atlantic: (i) in the Gulf of St. Lawrence (NAFO Divisions 4RST), (ii) off eastern
Canada and west Greenland (NAFO Subareas 0, 1, 2 and Divisions 3KLMNO), (iii) the east
Greenland, Iceland and Faroe Islands population (ICES Sub‐areas V and XIV), and (iv) the
NE Arctic population (ICES Sub‐areas I and II). Although considered to be a single
population, Greenland halibut off eastern Canada and west Greenland are managed as two
separate stocks: NAFO Subarea 0 and 1. The biological interaction between these different
management units is uncertain and this may impact on stock assessments.
Regarding G. Halibut NAFO Subarea 2 + Divisions 3KLMNO, spawning and recruitment
processes and dynamics are poorly understood. A study of the reproductive potential of
Greenland halibut, a joint research project between Canada and Spain, commenced in 2009.
There are also some aging problems for this species and the lastest studies show that ages
are under‐estimated, particularly for the older ages. It is not know how these ageing
problems impact on stock assessments. There are ongoing initiatives to address ageing
including aging workshops and tagging programs.
The fishery before 1960 comprised only a small Canadian longline fishery with low catch
levels, less than 1000 t. A new Canadian gillnet fishery prosecuting Greenland halibut in
Newfoundland bays commenced in 1960. In 1966‐1967 the Greenland halibut bycatch in the
international trawl redfish and grenadier fisheries (mainly USSR, Poland and German
(DDR) fleets) started to increase significantly as these fisheries expanded into deeper water
and catches increased to around 35.000 t. In 1974, ICNAF (International Commission for
Northwest Atlantic Fisheries, and the precursor of NAFO) established a quota for this
resource to try to regulated this fishery. In 1989‐1990 an intensive trawl fishery for
Greenland halibut developed in the deep water of Division 3L and 3M. The development of
this new fishery quickly resulted in increased catches to around 47.000 t in 1990. The major
participants in this new fishery were EU Spain and Portugal. TACs prior to 1995 in this
fishery were set autonomously by Canada, but since then 1995 TACs have been established
by the NAFO Fisheries Commission. In 2004, as consequence of the declined of the biomass
and catches NAFO established a Recovery Plan for this stock. Currently, the most important
fleet in the fishery is the trawl fleet. Around 60 large freezer trawlers fish in the the NAFO
Regulatory Area (RA) in recent years, mostly from Spain, Portugal, Russia, Canada and
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Japan. The other important fleet is the Canadian gillnet fleet. This fleet fishes inside
Canadian waters and comprises smaller vessels.
NAFO uses a range of data for monitoring and assessment purposes including: the official
STATLANT 21 landings data, catch data compiled by CP scientists contributing to stock
assessments, official NAFO observer data that have different official and scientific uses, CP
scientific observer data comprising biological information, and VMS data. The STATLANT
do not have confidentially restrictions and are available by country. All the other data have
some confidentially restrictions. One of the major problems is the quality of the fisheries
data and the confidentiality problems associated with them.
Regarding fisheries‐independent data, a single survey series which covers the entire stock
area is not available. A subset of standardized (depth and area) stratified random survey
indices have been used to monitor trends amd to tune assessments.
The most recent assessment carried out at the time of drafting the Case Study Report for this
stock was an analytical assessment using Extended Survivors Analysis (XSA) tuned to the
Canadian spring (Div. 3LNO; 1996‐2007), and autumn (Div. 2J, 3K; 1996‐2007) and the EU
(Div. 3M; 1995‐2007) surveys. Natural mortality was assumed to be 0.2 for all ages. The
exploitable biomass has been declining in recent years and the current estimates (2004‐2007)
are amongst the lowest in the series. Recent recruitment has been far below average, and
fishing mortality, although decreasing, remains high.
The major problems with the assessment are the uncertainty in the results and the
contradiction between trends with time shown by fisheries‐independent and commercial
abundance indices. The NAFO Scientific Council has held G. halibut Assessment Methods
Working Group meetings to try and investigate these issues. A range of assessment methods
has been trialled but it was concluded that the issues could not be addressed by changing
methods/models and seemed more related to the quality of input data. The Working Group
will in 2010 try to solve these assessment problems and carry out further management
strategy evaluations.
Data are available in support of ecosystem‐based management. The NAFO Scientific Council
has established a Working Group on Ecosystem Approach to Fisheries Management
(WGEAFM) to implement the ecosystem based management. Most of the ecosystem
information available is from surveys but it is planned to expand this information with data
collected by observers monitoring commercial fishing. Since 2007, a number of submarine
seamounts in the NRA were closed to bottom fishing. NAFO has taken further steps to
protect VMEs by establishing coral and sponge protection zones in addition to the VME
closures already made in previous years. Also, protocols have been introduced to minimize
catches of protected, endangered and threatened (PET) species. There are several
international scientific research efforts underway to enhance knowledge of benthic habitats,
communities and species in the NAFO RA, including a Spanish led international survey in
2009‐2010 (NEREIDA). The main objective of NEREIDA is focused on the implementation of
the Ecosystem Approach to Fisheries management in terms of identifying in greater spatial
resolution the location of VME indicator species.

WP2 Third Draft Compilation Report: - 09/12/2010 - 09:08

20

Regarding socio‐economic data: for Spain and Portugal most of the data that has been
cllated is from the National Official Statistic and are aggregated across fleet components and
fisheries. To develop socio‐ecoonomic profiles for the fleets involved in the fishery in order
to facilitate the evaluation of the the socio‐economic impacts of management measures will
require disaggregated data for each fishery or fleet.
The NAFO Fisheries Commission is responsible for the Conservation and Enforcement
Measures in the RA. All conservation and enforcement measures can be found in the NAFO
Conservation and Enforcement Measures. These measures are mandatory for all NAFO CPs.
In the short term (<5 yrs) the most important management issues for this stock are: the
recovery plan, the quality of the input data, the ageing and maturity problems and the
Management Strategy Evaluation (MSE). All of these concerns are currently being addressed
by the NAFO Scientific Council. In the longer term (>5 yrs) the most important management
issues for this stock are: the Recovery Plan and MSE. Currently, the most important issue to
NAFO as a Regional Fisheries Management Organization is to implement the Ecosystem
Approach to Fisheries Management.
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1. Biological parameters with up to date description of the current
knowledge of life history pattern, stock structure and status
1.1. CS1a. Orange roughy off Namibia
Orange roughy (Hoplostethus atlanticus) is a bathypelagic species occurring at depths
from 400 to 1100m, but is most abundant between 400 and 800m. They generally stay
within 50‐100m of the seafloor, and do not undertake extensive vertical migrations.
The spatial area of the Namibian orange roughy fishery is indicated in Figure 1
below.
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Figure 1 Map of the Namibian orange roughy fishery

The Directorate Resource Management of the Ministry of Fisheries and Marine Resources in
Namibia (MFMRN) is responsible for carrying out stock assessments and providing
scientific advice. MFMRN is also responsible for managing the stocks and supported
fisheries. The stock is subdivided into 4 independently managed Quota Management Areas
(QMAs) (Johnies, Rix, Frankies and Hotspot). These QMA’s are based on the major
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spawning aggregation areas, initially discovered by exploratory fishing (Boyer et al. 2001).
This approach has proved to be sufficiently robust for management purposes.
Standard morphometric and meristic measurements were used to compare phenotypic
variation in orange roughy, sampled from three commercially fished areas (Hotspot, Rix and
Johnies) within the Namibian EEZ. The main objective of the study was to determine if
statistically significant phenotypic dimorphism existed between the three areas. Multivariate
forward, stepwise discriminant function analyses were used to compare sexes and areas.
Analyses of meristic characters provided no evidence of phenotypic separation. Analyses of
morphometric characters provided significant statistical separation amongst areas and sexes.
Area analyses with separated sexes indicated that there was some degree of overlap
between areas Rix and Johnies, which could indicate that mixing occurs between two
geographically proximal areas. Area Hotspot showed little overlap with the two other areas
and appeared to be isolated from the other two areas (Lesch, 2000). Limited catches of
orange roughy are caught in the adjacent SEAFO RFMO.
Immigration/emigration occurs from/to areas outside the stock area. As mentioned above,
the QMA’s are mainly considered as spawning areas where after the fish disaggregates
again. (Boyer et al. 2001)
The difficulties associated with tagging deep‐water species have meant that there have been
no tagging studies on this stock to date.
There is a substantial uncertainty regarding the state of the orange roughy stocks on all
grounds. The large decreases in abundance indices since 1997 cannot be explained by the
catches alone. It has been hypothesized that either only a proportion of the spawning orange
roughy stock aggregates every year, or that after a resting period of some years orange
roughy re‐aggregates. Recent historical trends indicate that the stock is decreasing.
The lack of data on migration between QMAs and in support of reliable estimates for natural
mortality, age and growth data (a dedicated ageing project is required to address this issue),
impacts negatively on the quality of assessments and advice to managers.
Table 1 Summary of deterministic projection information, giving MSY estimates and approximate
medium term sustainable yield (MSYL) estimates for the intermittent aggregation model. (From
2008 TAC report)
Current depletion
Intermittent aggregation model
B2008/B0
MSY
MSYL
Johnies
0.50
562
0.25
Frankies
0.62
639
0.25
Rix
0.13
153
0.25
Hotspot
0.19
112
0.24
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Table 2 Life history characteristics (LHCs)
LHC
Best estimate
Maximum observed 34cm SL (♂and ♀)
length
Maximum observed 149 years
age
Length
maturity

at

50%

Age at 50% maturity
Length
at
recruitment
Age at recruitment
Growth parameters:
(von
Bertalanffy
parameters: B0,T0, L
infinity,
for
example)

Fecundity, egg size
etc
Natural mortality

QMA
Hotspot
Rix
Frankies
John es
21.8
20 cm SL

Female
27.6
27.1
1
19.

Males
31.2
27.6
26 1
23.8

Hotspot = 29y, Rest = 23y
Parameter Johnies,
Rix
Hotspot
&
Frankies
M (yr-1)
0.055
0.045
t0 (yr)
-2.0
-0.5
L∞ (cm)
29.5
37.2
-1
0.069
0.065
K (yr )
12000 – 60000 eggs/kg body
mass
0.045

Derived from
2007 biomass
survey
Fenton, G.E., S.A.
Short and D.A.
Ritz 1991
2007
biomass
survey

Other estimates

Branch, T. A. 2001

TAC report (2006)

TAC report (2006)
TAC report (2006)

Orange roughy is a gonochoric synchronous spawner, spawning a single batch of eggs.
Spawning, with marked sex segregation, occurs in aggregations from June to August with
the peak in July. Spawning generally lasts about 3 weeks. As indicated above (see Figure 1)
the four main spawning areas are the same as the designated QMAs.
Unfertilized and newly fertilized eggs have about 200 small, bright orange oil globules that
coalesce to a single globule (0.47 – 0.67 mm diameter) in fertilized eggs by the 4‐cell stage.
The egg has a diameter of 2.0 – 2.5 mm. The eggs are buoyant and rise to a depth of about
200 m where most of the development takes place. At this time the eggs lose their buoyancy
and sink, and hatching occurs near the seabed. Orange roughy have a pelagic larval/post
larval stage of around 7 to 10 months. Juvenile fish are rarely encountered during trawling
operations. Time to hatching has been estimated at 175 hours under normal conditions.
Young orange roughy grow very slowly, with validated standard lengths of 3.1, 5.5, and 7.6
cm or ages 1, 2 and 3 years (Branch, 2001)
The locations of the nursery areas are not known.
Orange roughy form large aggregations on flat bottoms, on the edges of canyons and slopes,
and also on the tops and sides of hills (small seamounts). They recruit to the fishery at 20 cm
standard length (SL), and the smallest fish found in trawls are about 10 cm SL. Principle
prey items are teleosts and shrimps. There is no information available on predators.
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Dietary and predator studies are required to better understand the trophic relationships of
orange roughy.
Other required research in support of management of this fishery includes fecundity studies
(to be addressed by regular monitoring) and analysis of available biological and distribution
information of orange roughy fishery by‐catch species.
The steep decline in the stock cannot be explained by catches alone. It is therefore
hypothesized that orange roughy do not aggregate every year, due to either disturbance or
intermittent spawning. The current assessment is based on the assumption of intermittent
spawning and it is therefore important that studies are undertaken to verify this
assumption.
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1.2. CS1b Orange roughy in ICES Sub‐areas VI and VII
ICES use for advice “Orange roughy in ICES area VI and VII”, however ICES WG Deep
(2005) recommends three stock units:
• ICES Sub area VI
• ICES Sub area VII
• Orange roughy in all other areas

XIVa

IIa

Va

XIVb
Vb1
b2
IVa
VIb

IIIa

Ia
IVb

XII

VIIa

VII

IVc
VIIg
VIIk

VIIi
VIIh

VIIe

VIId

VIIIa
VIIId

VIIIe

VIIIb

VIIIc
X
IXa
IXb

Figure 2 Fisheries for orange roughy by ICES areas in North East Atlantic. Size of circles reflects
historic accumulated catch 1991 ‐2007)(Ices WGDEEP 2008)
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Table 3 Fisheries for orange roughy by ICES areas in North East Atlantic. Size of circles reflects
historic accumulated catch 1991 ‐2007)(Ices WGDEEP 2008)
ICES sub area
Accumulated catch
Va
1 683
Vb
1002
VIII
526
IX
3
X
1 833
XII
5 387
VI
10 166
VII
24 284
Total
43 764

The orange roughy stock in ICES area VI and VII is distributed between 900‐1500 meters
(Mace & al 1990, Ehrich 1983). Information from the Irish exploratory fisheries (Nolan (ed)
2004) shows a distribution between 750 and 1400 meters. At the northern slope of Porcupine
Bank the highest densities were found at 750‐1000 meters and on the Western slope of the
Porcupine the highest densities were found at 1000 – 1250 meters (Nolan (ed) 2004). In the
Porcupine Sea Bight orange roughy was found between 960 and 1677 meters (Bailey et al
2009). The depth distribution of different life stages is discussed below.
Information from the Industry suggest that fishery for adult orange roughy takes place in
depths up to 700 meters in ICES area XII at peaks at the southern slope of Hatton Bank. The
temperature in this area is generally lower than in ICES area VI and VII. There might
therefore be an effect of temperature on the depth distribution.
For depth distribution of fishing hauls see Section 4.
The scientific organisation and Working Group responsible for carrying out stock
assessments and providing scientific advice is ICES, Working Group on the Biology and
Assessment of Deep Sea Fisheries Resources (WGDEEP).
The Fisheries Management Organisation(s) responsible for managing the stock and
supported fisheries is the EU and NEAFC.
In EU waters the TAC is given by ICES areas and hence it is the same as the stock units used
by ICES WGDEEP.

1.2.1. Stock identity and status
According to WGDEEP (2009) the current stock units are inadequate and experience from
around the world demonstrates that stock units need to be small as topographical features
may be inhabited by separate populations. There are believed to be local aggregations,
dynamic populations (i.e. units within which the recruitment to the flats and aggregations
are produced and ontogenic/reproduction migration occur) and there are genetic
populations.
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The definitions of stock units are not robust. Coughlan and Cross (2005) suggest that
sampling and analysis of 50‐100 individual fish from a number of locations in the North
Atlantic and elsewhere is recommended in order to fully establish and calibrate the
differentiation found on the Porcupine Bank.
Smidt (1986) measured the genetic variation of orange roughy in the Tasmanian Sea, South
West Pacific and NE Atlantic. He found very little genetic variations between these areas.
Lester & al (1988) found that orange roughy does not migrate much, based on analyses of
parasites from orange roughy from New Zealand, SE Australia and Tasmania.
There was a genetics study on the population structure of orange roughy on the Porcupine
bank (Coughlan and Cross 2005). This study genetically screened samples of adult fish from
six peaks and from flat grounds at the Porcupine Bank. Also juveniles from deeper flat
grounds were investigated. Overall, results indicated the presence of low but significant
population structure in orange roughy stocks from the Porcupine Bank. Coughlan and Cross
(2005) concluded that there is sufficient evidence that orange roughy from the Porcupine
Bank should not be managed as a single stock. The results do not support peak by peak
management. There are however some indications that an area‐based strategy such as
division by northerly or southerly locations is appropriate.
There are orange roughy in ICES areas X, XI,Vb,Va and XIV, but no information on stock
identity. They constitute the orange roughy Stock in all other areas”. According to ICES
perception, roughy in X (Azores) is unlikely to be dynamically linked to roughy in VI and
VII (WGDEEP 2007).
The migration pattern of orange roughy is not known. However there is no doubt that the
fish do migrate. At a minimum fish move from one side of a peak to another. There is
seasonal variation in the fishery and this can be caused by migrations. It is believed that the
peak in the fishery in March is related to spawning migration and aggregation. It is not
known if the fish are migrating between mountains and if they are migrating outside the
assessment area. It is reasonable to believe that the orange roughy in sub‐area VII and the
very southern part of sub‐area VIa is a relatively isolated stock. The orange roughy fishery
in the central and northern part of area VIa collapsed in the early 1990´s. The stock in area
VII seems not to have migrated northwards to replace the orange roughy in sub‐area VIa.
On basis of this it seems relevant to treat Sub area VI and VII as two separate stocks. Here
Orange Roughy aggregate during spawning ie in early spring, and it is hypothesised that
they migrate from the flat habitats to the bathymetric features (Shephard and Rogan, 2006)
although populations that inhabit the features are also a possibility (Shephard et al., 2007).
The aggregations are not occurring to the same magnitude as in other regions. On the
continental slope of the Bay of Biscay orange roughy have shown to form dense aggregation
of more than 4000 individuals per ha close to the bottom of small underwater canyons
where their aggregations are believed to be associated with areas of high water mass
movements and mixing (Lorance et al., 2002). Personal information from Irish skippers
suggest that there are aggregations of Orange Roughy in different canyons from the bay of
Biscay all the way North to 54° N at the Porcupine Bank. The amount of fish concentrating in
these canyons is difficult to estimate because these canyons are very difficult to fish.
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Tagging experiments were carried out in the Bay of Biscay for estimation of the deposition
frequency of micro‐increments in otoliths. A submersible was used to catch fish. Two orange
roughies could be caught in a scoop net and tagged with a live dye (tetracycline). One of the
fish was put straight in a cage on the bottom. Because of submersible autonomy, the other
fish was brought to the surface, tagged, kept in a cooled water tank for 20 h, taken back to
the bottom and put in another cage. The fish were seen alive in the cage a few days later.
One month after the tagging experiment, only one cage could be retrieved to the surface.
Unfortunately these experiments were not continued. They demonstrated some possibility
to tag orange roughy for growth validation purpose. Nevertheless, only small numbers of
fish, not enough for tag re‐capture experiments, can be tagged with such a methodology.
The fish would have to be kept on the bottom in cages and then it is not known if micro‐
increments would be the same as in wild fish. Detail of these experiments can be found in
Latrouite et al. (1999).
However, spatial resolution‐ management would improve if at higher spatial resolution.
There is evidence in personal logbooks that the different peaks are fished down separately.
This might suggest that the stock could be managed peak by peak. However the time period
when the peaks where fished down was relatively short and the fish concentrations at
unharvested peaks would not have much time to migrate to harvested peaks.
According to ICES WGDEEP (2009) the ICES advice in 2008 was: “Due to its very low
productivity, orange roughy can only sustain very low rates of exploitation. Currently it is not
possible to manage a sustainable fishery for this species. ICES recommend no directed fisheries for this
species. By catches in mixed fisheries should be as low as possible.”
Orange roughy catches in Sub area VI increased rapidly and subsequently dropped. Orange
roughy Cpue in Sub area VI has shown a strong declining trend since early 1990s. It is
presumed that the aggregations were fished out (ICES 2008a).
Orange roughy fisheries in Sub area VII have exhibited a similar pattern to that in VI. High
catches have not been sustained by individual fleets and have dropped to low levels,
suggesting sequential depletion. Orange roughy CPUE in Sub area VII has shown a strong
declining trend since the early 1990s. It is unclear if there are unfished aggregations
remaining in Sub area VII (ICES WGDEEP 2008).
To be able to compare the catch rates of orange roughy in current deep water fisheries it
might be relevant to make a summary of historical catch rates prior to the onset of the
commercial fishery.
Bridger (1978) obtained the highest CPUE at Flannan (256 kg/hour), Tory (198 kg/hour) and
Porcupine (370kg/per hour ) in depths between 914‐1170 m. No orange roughy was
observed south of Porcupine Bank (Bridger, 1978).
Ehrich (1983), gives information of catches of more than 50 kg/ hour at the slopes of
Rosemary and Porcupine Banks and in the continental slopes of Flannan and Tory. The
highest catch rates were obtained on the slopes of the Rosemary Bank (1.0 ton/haul) and at
Porcupine Bank (1.0 ton/haul). Ehrich (1983) also informs that German factory trawlers
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fishing for Blue Ling have had great catches of orange roughy in the northern Part of the
Rockall Trough. Freytag (1979) gives catch rates of up to 20 tons per haul for this fishery. It is
important to understand that these catch rates were obtained before it was possible to
conduct aimed fishery for orange roughy on peaks. The catch rates must therefore be
compared to the fishery at flat grounds.
Table 4 Life history characteristics
LHC
Best estimate
Maximum
observed 70.6 cm SL
length
60 cm SL

Derived from?
Nolan(ed) 2004
Shepard and Rogan
2004
Thompson 1998
Shepard and Rogan
2004
Nolan(ed) 2004

Maximum observed age

>130
169 years
187 years

Length at 50% maturity

34 -37 cm SL

Shepard and Rogan
2004

Age at 50% maturity

Approx 30 years
20-40 years

Shepard and Rogan
2004
Nolan(ed) 2004
Minto and Nolan 2006
Shepard and Rogan
2004
Nolan(ed) 2004
Shepard and Rogan
2004
Nolan(ed) 2004
Shepard and Rogan
2004

Length at recruitment

27.5 years (37cm)
30-34 cm SL
Approx 35 cm

Age at recruitment

30-40 years
30-35 years

Growth
parameters:
(von
Bertalanffy
parameters: B0,T0, L
infinity, for example)
Fecundity, egg size etc

L∞=476 mm,
k=0.039 yr-1 and
t0=2.61 years.

Natural mortality

22000 eggs per kg
body
weight.
Diameter 2mm

Panchurts & Conroy
1987

48,530 eggs per kg
body mass

Gordon 1999

33376 eggs

Minto and Nolan 2006

M= 0.04
M=0.025
M= 0.045

Annala (1993)
WGDEEP, 2002
Large (2002) WD from
WGDEEP 2002
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Figure 3 Plot of age data for orange roughy (N=151) from the Porcupine Bank with Von Bertalanffy
growth model. The model has growth parameters: L∞=476 mm, k=0.039 and t0=2.61. (Shepard and
Rogan 2004)

Recruitment is not well understood. Aging is problematic and validation studies are limited
(Andrews et al., 2009).
Possible juvenile areas on the flats‐ deepwater trawl surveys will collect data on the
juveniles, how this can be used for recruitment is not known yet, as there are only a few
years where the data is available. The juveniles in the Irish and Scottish deepwater trawl
surveys are unique.. The catches of these juveniles also show a North‐South trend. The
highest concentrations are found in the southern part of the survey area and are declining
northwards. More details on the juvenile distribution of the survey is given in section 4.
There has been poor access to sample biological data from the fisheries. Therefore no good
timeseries has been obtained on age, length and maturity etc. Also there is a problem with
aging, hence good quality timeseries on age compositions are not available.

1.2.2. Life history pattern and general species ecology
This species is a gonochoric determinate spawner. Orange roughy are group synchronous
spawners, which form large and highly predictable spawning aggregations around
deepwater features such as seamounts (Pankhurst et al. 1987). Spawning in ICES sub areas
VI and VII takes place on the seamounts. These seamounts are fished during spawning
season. The mounts in VII are shown in Fig 4 below. Spawning grounds in ICES sub area VI
are not known.
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Figure 4 Chart showing positions of the Porcupine Bank west of Ireland. Areas of the bank where
roughy are caught are approximately enclosed and “hill” and flat fisheries plotted (Shepard and
Rogan 2006). The hills correspond with the known spawning areas on the Porcupine Bank.

The Irish spring fishery for orange roughy in ICES VII likely targets spawning aggregations.
Peak spawning in 2004 and 2005 occurred in February/March with all fish spent by April.
There is anecdotal evidence (from fishermen) that this represents a contracted period from
previous years. Fishermen indicate that orange roughy in 2003‐2005 were spent on all peaks
from March 6th to March 17th.
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Figure 5 Stage of sexual maturity for orange roughy (N=1070) from the Porcupine Bank by month
(September 2003‐April 2004 and February 2005). Stages 4‐5 are ripe and running ripe, stage 6 is
spent (Shepard and Rogan 2006).

The early life stages are not well described, especially not for northeast Atlantic stocks.
Early‐stage eggs from New Zealand orange roughy stocks are found at 500‐700 m water
depth. Relative egg buoyancy is in the upper end of the range of known fish‐egg buoyancies
resulting in faster than average ascent rates. Egg development rate is similar to that of fish
eggs from other orders and of shallower‐ living species (Bulman and Koslow, 1995).
From depth‐stratified plankton samples, early‐stage eggs are found at 500‐700 m in New
Zealand (Bulman and Koslow1995). Eggs are planktonic and positively buoyant. There is no
information on depth distribution of eggs in the NEA.
Stable isotope analysis on fish populations from the Porcupine Bank suggest varying habitat
usage during the different life stages: the postlarval stages is spent in the warmest water
environment suggesting a corresponding water depth of ca. 700‐800 m, likely in the
mesopelagic habitat, while prerecruits occupy the bathypelagic habitat at ca 1200 – 1400m
which is below the water depth which is regularly targeted by commercial fishing. A vertical
migrations according to life stage is suggested. Isotope analysis further showed that
metabolic activity of the postlarval phase was lower in populations from the hill features
than from the flat features suggesting that the environmental conditions in the hill habitat
such as possible retention mechanisms facilitate lower metabolic activity than flat habitat
where higher levels of foraging would be required (Shephard et al., 2007).
Information from fishermen suggests that fish smaller than 20 cm are mainly found deeper
than 1400 m on the NW corner of the Porcupine bank.
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Figure 6 schematic diagram of life cycle and depth distribution of Orange Roughy in NEA

Young fish are found deeper than adult fish (Pers info from Irish skippers). During the Irish
deep‐water trawl surveys 2006‐2009 on certain areas on the NW slope of Porcupine Bank,
high concentrations of orange roughy smaller than 10 cm were detected. Further details on
the occurrence of orange roughy on different survey programmes are given in Section 4.
Juvenile fish have been found on flat ground in depths deeper than where the fishery for
adult fish occurs. The reason for only finding juveniles on deep (>1400 m) flat grounds may
be the fact that to fish steep ground at more than 1400 m depth is difficult and has not been
done at the Porcupine bank as far as we know.
Recruitment to fishery at occurs at approximately 30 cm and 30 years of age (Mace et al
1990, Shepard and Rogan 2004, Nolan(ed) 2004).
Observations from Fishermen clearly indicate that orange roughy is migrate in dense
schools when they appear at the peaks. On the other hand orange roughy also seems to
migrate as single individuals over a relatively large area where the flat bottom fishery takes
place.
The main prey items of each life stage and rank in order of consumption rates/importance,
for orange roughy are Amphipoda, Mysidacea, caridea and small fish. Detailed data for
juvenile orange roughy are available for prey items from the Porcupine Bank (Sheppard and
Rogan, 2004) (see the tables 5 and 6 below).
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Table 5 Prey list, numbers (N) and percentage numbers (%N) of stomach contents of 74 juvenile
orange roughy from the Porcupine Bank (Shephard and Rogan 2004).

Table 6 Prey composition for juvenile Orange roughy from the Porcupine Bank by size group.
Standard length is SL, percentage frequency of occurrence is % F, percentage number is % N and
percentage weight is % W. Totals represent total number of prey, total number of stomachs
containing food and total weight (g) of stomach contents respectively.(Shephard and Rogan 2004).
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There is no good information available on what predates on orange roughy, though
specimens have been found in stomachs of deep water sharks (N‐R Hareide pers. comm).
The distribution of fish is unknown when they are not on peaks.
Further data collection/research requirements include the need for regular deep‐water slope
fisheries surveys to track the occurrence of juvenile orange roughy on flats. Spawning
migrations can only be detected with targeted acoustic surveys. A further review on the
strengths and weaknesses of acoustic surveys are found in Sections 3 and 4.
A lack of information on recruitment is a problem for assessment.
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1.3. CS1c

Blue ling in ICES areas Vb,VI,VII and XIIb
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Figure 7 Potential distribution of the southern stock of blue ling in Vb, VI, VII and XIIb and the
location of the main geographical features referred to in the results (numbers in brackets indicate
the following banks: (1) Rosemary,(2) Rockall, (3) Hatton, (4) Lousy, (5) Bill Bailey and (6) Faroe.
The continental slope is also shown (7).

Surveys to the west of Scotland by the Scottish Association of Marine Science (SAMS) and
Germany found blue ling at depths between 300 and 1500 m, with peak abundance at 750 to
1000 m (Gordon and Hunter, 1994). Note this is for the entire stock and may include some
juvenile fish at shallower depths.
The scientific organisations and working groups responsible for carrying out stock
assessments and providing scientific advice are:
•
•

ICES WGDEEP – stock assessments and first draft of advice
ICES ACOM – final advice
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•

STECF reviews ICES advice and advises European Commission

The Fisheries Management Organisation(s) responsible for managing the stock and
supported fisheries are:
•
•
•

EU EEZ in Vb, VI and VII – EU
Faroese EEZ in Vb – Faroese Government
International waters in NEAFC Regulatory Area‐ NEAFC

The management unit in international waters is the entire NEAFC RA. NEAFC does not
manage deep‐water stocks at the stock level. Management of blue ling in the Faroese EEZ in
Vb applies to this area only. Management of blue ling by EU applies to EU fleets fishing in
all waters i.e. EU EEZ and in international waters.

1.3.1. Stock identity and status
ACOM (2008) advised that there is insufficient scientific information to establish the extent
of putative stocks; however, blue ling may be sufficiently isolated at separate fishing
grounds to be considered as individual management units. On this basis advice is presented
for the following management units:

•
•
•

Subdivisions Va and XIV (Iceland and Reykjanes ridge);
Subdivisions Vb,VI, and VII (Faroes Rockall and Celtic shelf); and
Subdivisions I, II, IIIa, IVa, VIII, IX, and XII. The latter grouping is a
combination of isolated fishing grounds and these areas are grouped due to
lack of data.

The current ICES WGDEEP interpretation of the stock structure of blue ling was developed
at the SGDEEP meetings in 1996 and 1998. At that time, the Group was requested to
commence exploratory assessments by ICES ACFM. To make progress with assessments,
SGDEEP had, therefore, to make an informed judgement of stock structure based on the
sparse information in the literature and on ad hoc views provided by fishery biologists
attending the Group. The latter were not referenced and even information in the literature
frequently lacked references. The interpretation of stock structure for blue ling was rolled
forward without any re‐evaluation until WGDEEP in 2007. This interpretation is described
below (ICES, 2006):
“Biological investigations in the early 1980s suggested that at least two adult stock components were
found within the area, a northern stock in Sub‐area XIV and Division Va with a small component in
Vb, and a southern stock in Sub‐area VI and adjacent waters in Division Vb. However, the
observations of spawning aggregations in each of these areas and elsewhere suggest further stock
separation. This is supported by differences in length and age structures between areas as well as in
growth and maturity. Egg and larval data from early studies also suggest the existence of many
spawning grounds. The conclusion is that stock structure is uncertain within the areas under
consideration. However, as in previous years, on the basis of similar trends in the CPUE series from
Division Vb and Sub‐areas VI and VII, blue ling from these areas has been treated for assessment
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purposes as a single southern stock. Blue ling in Va and XIV has been treated as a single northern
stock.”
The stock structure of blue ling was last reviewed by ICES WGDEEP in 2007 and they
identified that the following information was available as candidate indicators of stock
structure :
Length distributions: These data include both length frequencies and mean length data by
ICES area. Time‐series length frequency data from commercial landings are available for VIa
(French trawlers, 1988 to 2006, Vb (Faroese trawlers, 1994 to 2006) and Va (Icelandic trawlers
–1996 to 2006) (Figs 8, 9 & 10). Time‐series annual mean length data are available from the
same sources for VIa and Va (Fig 11).

Figure 8 Blue ling in Vb (Faroes). Length distribution in the landings from otterboard trawlers
:1000 HP (note data for 1994 and 1995 are not presented.
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Figure 9 Length distribution of blue ling in the Icelandic catches from Va. The number of
measured fish and mean length is also given.
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Figure 10 Length distribution in the landings of blue ling from French otter trawlers fishing in VIa
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Figure 11 Time series of quaterly and annual data of mean length in French trawler landings from
VIa.

It was noted that it is not obvious how these length data from commercial catches can be
used for stock identity purposes. Any area differences probably reflect differences in
selection between fleets/areas and other factors. It should be noted that in all areas there has
been gradual shift away from directed fisheries on spawning aggregations towards bycatch
fisheries. This shift has been driven by depletion of spawning aggregations. The trend with
time in mean length observed at VIa, for example, may reflect this change in exploitation
pattern and also overall depletion of blue ling in this area.
Time‐series length frequency data from fisheries‐independent surveys are available for Va
(Icelandic groundfish survey, 1985 to 2006) (Figure 12), however these data also contribute
little to deliberations on stock structure.
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Figure 12 Blue ling length distribution in the Icelandic groundfish survey in March 1985‐2006.
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CPUE/abundance data: CPUE data were available from the Icelandic trawl fleets for
(Figures 13) and also French trawlers in VIa (Figure 14).

Figure 13 Blue ling catch per unit effort calculated from the Icelandic trawl fishery where blue ling
is more than 10, 50, 70 and 90% of total catch in individual tows.

Figure 14 French trawl CPUE in reference rectangles in VIa.

In 2007 it was observed that these data in Va and VIa indicate a strong decline in exploitable
biomass with perturbations at a low level in recent years.
Time‐series abundance data were also available from Icelandic and Faroese fisheries
independent surveys at Va (in spring and autumn) and Vb, respectively. The indices from
the Icelandic spring and autumn surveys are compared in Figure 15.
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Figure 15 Blue ling. Indices from the Icelandic groundfish survey in autumn (SMH) a) Total
biomass index, b) Biomass of 50 cm and larger, c) Biomass of 90 cm and larger, d) Abundance of
>40 cm. Corresponding indices from the spring survey are also shown (solid line).

The spring index indicates a decrease in the fishable biomass of blue ling since the survey
started in 1985 until 2001, but since then the index has increased significantly. The index of
fishable stock of blue ling is now similar as it was in 1985 after a steep increase in recent
surveys. However, the survey area does not cover the most important distribution area of
blue ling as their distribution area goes to greater depths, so these trends should be
interpreted with caution. The Icelandic autumn survey has been conducted annually since
1996. However, the survey was extended in 2001 and therefore the indices obtained from
the survey are not comparable prior and after 2001.
CPUE data from Faroese trawl surveys are shown in Figure 17. There appears to have been
an increase in CPUE of blue ling in the summer survey in 2004 and 2005. However, the
CPUE trend from both surveys should be treated with caution because blue ling is usually
taken in low numbers because both surveys are targeted at cod, haddock and saithe.
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Figure 16 Blue ling. CPUE series from the Faroese spring and summer surveys in Vb.

Age data: experimental age data are available for many ICES areas but these were not
presented due to difficulties with the age determination of this species.
Life history characteristics: Available data of life history characteristics for blue ling
compared by ICES area are broadly similar (Table 7).
Table 7 Life history characteristics for blue ling by ICES area.

Genetics studies: No information was available on the genetic structure of blue ling. In 2007
it was considered that protein electrophoresis was not informative given the very low levels
of genetic variation in enzymes, and no microsatellite DNA primers had been developed.
Other information: Spawning blue ling have been observed at several locations over a wide
spread area (Magnusson et al, 1997, Large et al, 2009), including the continental slope to the
west of Scotland, Rosemary Bank, Hatton Bank Lousy Bank and Bill Bailey Bank to the
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north‐west of Scotland, Faroe Bank, Reykjanes Ridge, the Westman Islands, East Greenland
(Dohrnbank) (Reische, 1988) and off the Norwegian Coast at Storegga. Spawning
aggregations are known be quite localised and disparate and this may be consistent with
multiple blue ling stocks in the ICES area. However, other hypotheses e.g. serial spawning
may underly this observation.
Recommendations (ICES 2007): Available information is inadequate to evaluate the stock
structure of blue ling in the NE Atlantic. It is suggested that the current practice of
separating blue ling into a northern stock (Va and XIV) and a southern stock (Vb,VI,VII) is
continued until information from microsatellite studies is available. The stock structure
should then be reviewed. Future research should aim at developing msat DNA primers, as
genetic analysis has proven very informative in detecting potential population structure in
other marine fish species such as e.g. the Atlantic cod and Greenland Halibut.
It is not known if immigration/emigration is occurring from/to areas outside the stock area.
Tagging studies have not been carried out because with conventional tagging methods blue
ling suffer from bathymetric shock (frequently eversion of stomach and its contents) on
being brought to the sea‐surface.
Conclusion: The stock structure of blue ling in the NE Atlantic is uncertain and this may
impact on the reliability of assessments if the current assumption of 3 stocks is demonstrated
by genetics/migration studies to be inappropriate. This conclusion remains valid in 2010.

1.3.2 Current status of the stock
The latest ICES advice (2009) is biennial and valid for 2009 and 2010 (Table 8).
Table 8 ICES 2008. Report of the ICES advisory committee, 2008. ICES advice 2008, Book 9. 345 pp.

CPUE information suggests that the abundance of blue ling in Vb, VI and VII remains at a
low level (Figure 17) (ICES ACOM, 2008)).
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Figure 17 Blue ling. Directed LPUEs for French reference fleet (landings for fishing trip where
blue ling is >10% of total landings) in Vb and VI.

1.3.3. Life history pattern and general species ecology
Table 9 Life history characteristics (LHCs)
LHC
Best estimate
Maximum observed
Male 110-115 cm
length
Female 150-155 cm
Maximum observed
25 yrs sexes combined
age
Length at 50%
Vb: 80 cm males
maturity
85 cm females
79 cm sexes comb.
Age at 50% maturity Vb : 6 yrs male, 7 yrs
female
6.2 sexes comb
Weight at 50%
Vb : 1.696 kg
maturity
Popn maturity rate
Vb : 1.66
Length at recruitment 75cm (range70-80 cm)

Age at recruitment

Age 7 sexes combined

Derived from/nos of fish? Other estimates
Gordon and Hunter, 1994.
n=240 (sexes combined)
Ehrich and Reisch (1985);
N=2619 (sexes combined)
Magnusson et al, 1997
No estimates from
Vb, VIb.VII and XIIb
Magnusson, 2007
Magnusson et al, 1997
Magnusson, 2007
Magnusson, 2007
Magnusson, 2007
Derived from data in
studies listed in this table
for sourthern blue ling
pers. comm. P. Lorance
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Growth parameters

Fecundity, egg size
etc
Natural mortality

Vb : K = 0.11
Linf =160cm
t0 = N/A
Vb : K = 0.185 - 0.197
males
= 0.13 - 0.17
females
Linf =104 -108 cm
male
=116- 137cm
female
t0 =0.57 males
=0.46-0.57
VIa : K = 0.199 males
= 0.155 females
= 0.152 sexes
comb.
Linf =110 cm males
=145 cm
females
= 125 cm sex
comb
t0 = 1.833 males
= 1.281 females
= 1.559 (sex
comb)
VIa : K = 0.158 males
= 0.084 females
Linf =112 cm males
=166 cm
females
t0 = 0.318 males
= -0.138
females
Typical gadoid –highly
fecund
0.15

Magnusson, 2007
N= 79 (sexes combined)
Thomas (1987)
N=N/A

t0 = 1.0 – estimate
used in previous
stock reduction
analyses (pers
comm. P. Lorance)

Ehrich and Reisch (1985);
(N= 1391 males; 1412
females)

Moguedet (1985, 1988)
N=N/A

ICES (2007) using the
method developed by
Annala and Sullivan (1996)

The main gap in knowledge regarding LHCs is that estimates of growth parameters may be
confounded by age determination uncertainties.
Age determination is difficult for this species as the observed otolith ring structure is
complex and difficult to interpret. Furthermore, there has been no co‐ordinated effort
towards developing a common accepted method and nor an evaluation of the scattered
trials carried out. If it is envisaged that age‐based methods are the best way forward to
assess this stock, then southern blue ling could be included in an ageing workshop for deep‐
water species.
Blue ling is gonochoric, but it is not known if it is a determinate or batch spawner.
Large et al (2009) present new information from a range of sources (VMS data from vessels
targeting spawning aggregations, EU logbook data, scientific literature etc) on the

WP2 Third Draft Compilation Report: - 09/12/2010 - 09:08

49

geographic location of spawning aggregations of southern blue ling. Five main areas are
shown to be important (Figure 18)
•
•
•
•
•

along the continental slope NW of Scotland in VIa (EU waters);
on, around, and NW of Rosemary Bank mainly in VIa (EU waters);
on the southern and SW margins of Lousy Bank in VIb and Vb (NEAFC RA/EU
waters/Faroese waters);
on the northeast margins of Hatton Bank (NEAFC Regulatory Area);
along the eastern and southern margins of Hatton Bank in VIb and XIIb (NEAFC
RA).

Figure 18 Distribution of the main spawning grounds of southern blue ling: (1) along the continental
slope northwest of Scotland in Via; (2) on, around, and northwest of Rosemary Bank, mainly in Via; (3)
on the southern and southwest margins of Hatton Bank; and (5) on the eastern and southern margins of
Hatton Bank in VIb and XIIb.

ICES WGDEEP (ICES 2004, 2005, 2008), suggest that the maximum temporal bounds of
spawning are from February to June and that spawning may be slightly later in VIa than in
VIb. However, there is evidence of spawning as early as December in Faroese waters, but
the grounds were not specified (Shibanov et al., 1978).
Although there is limited information available on the timing of peak spawning in each area,
from the seasonal pattern in French and Faroese landings and information reported by
fishers), peak spawning could be considered, for management purposes, to be between

WP2 Third Draft Compilation Report: - 09/12/2010 - 09:08

50

March and May inclusive in VIa and Vb and during March and April in VIb (Large et al,
2009).
The early life stages are not well described and documented in the scientific literature. There
is no information available on morphology of eggs and larvae. Post‐larval stages were first
described by Schmidt (1905, 1906, 1909) (Russell, 1976).
Eggs hatch in the upper water layers and the larvae are observed pelagically over great
depths, i.e. more than 1000 m and mix there with redfish and blue whiting larvae
(Saemundsson, 1926) (probably depending on area). Hjort (1909) suggested that blue ling
eggs drift by the Atlantic current to the shelf areas. Larvae have been found to the NW of
Scotland on the edge of banks and in the Faroes region SW along the W and NW slope of
Faroe Bank (Magnusson et al, 1997).
In the NE Atlantic the only known nursery ground for blue ling is SW off Iceland, mainly in
the Reykjanes Ridge area. There, young blue ling of about 20 cm in size have been caught in
relatively shallow waters (Magnusson et al, 1997). It is not known if juveniles and adults
associated with particular topographical features and/or sea‐bed substrates.
Age of recruitment is 7 years for sexes combined (pers comm. P. Lorance).
Information regarding trends in recruitment has not been available for assessments, but
time‐series data of juvenile blue ling from Faroese (Figure 19), Spanish and Irish surveys
may be a potential sources of recruit indices for future assessments (WGDEEP, 2008).

Figure 19 Blue ling CPUE series from Faroese trawl survey in Vb

The most recent review of feeding by blue ling is by Howell et al. (2009). Blue ling is
primarly a piscavore but the species also predates upon some epibenthic organisms,
especially when young (Andriyashev, 1954). Dietary studies are difficult because when
captured and brought to the sea‐surface specimens frequently exhibit an everted stomach.
Mauchline and Gordon (1984) examined the stomach contents of a few individuals and
concluded that the species consumes fish, squid and amphipods. Diet in the Norwegain
Deep (>300 m) was found to consist mainly of argentine (49%), blue whiting (32%) and

WP2 Third Draft Compilation Report: - 09/12/2010 - 09:08

51

roundnose grenadier (13%) (Bergstad, 1991). In a recent ecosystem modelling exercise for
the Rockall Trough (Division VIa) (Howell et al, 2009), the dietary values used were
principally those from Bergstad (1991) modified to incorporate cephalopods and large
zooplankton. The total diet of blue ling was assumed to be:
•
•
•
•
•
•
•
•
•

Greater argentine (47%)
Blue whiting (31%)
Adult roundnose grenadier (6%)
Juvenile roundnose grenadier (6%)
Benthopelagic fish (6%)
Cephalopods (5%)
Prawns and shrimps (0.4%)
Large ziooplankton (0.01%)
Other species (0001%) including juvenile shallow sharks, intermediate sharks,
anglerfish, orange roughy, blue ling, greater forkbeard, Baird’s smoothhead,
cardinalfish, Kaup’s arrowtooth eel, megrim and Chimaera.

Magnusson et al (1997) also reviewed feeding by blue ling and, according to the limited
information in the scientific literature, concluded that the species is mainly a piscivorous
predator although cephalopods and crustaceans are also taken. From sampling Norwegian
(Gundersen, 1996) and Faroese waters, the main fish species in the diet are silvery pout, blue
whiting, argentines, redfish, tusk, and Norway pout depending on area and season.
There is no information available on the main predators of each life stage.
The main gaps in knowledge regarding life history patterns and general species ecology
include:
•
•
•
•
•
•
•

Morphology of eggs and larvae.
Quantitative and qualitative knowledge of prey items of southern blue ling, and
seasonal variation.
Recruitment processes in general and recruitment variability.
No information available on stock and recruit relationship.
No information available on migration patterns.
More accurate information of spatial and temporal patterns of spawning needed.
No information available on predators of blue ling

A regular dedicated internationally coordinated survey of Vb, VI, VII and XIIb is required to
compile time‐series data of juvenile abundance; and a series of one‐off surveys may be
required to provide more accurate information on the spatial and temporal bounds of
spawning, and to facilitate recruitment studies including those of eggs and larvae.
A paucity of information on recruitment variability and species interactions impacts on
stock assessments and multispecies/ecosystem studies, respectively.
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1.4. French mixed demersal trawl fishery in ICES areas Vb, VI & VII
The Case Study name in the DEEPFISHMAN project is “Mixed demersal trawl fishery: ‐
French trawl fishery for roundnose grenadier, black scabbardfish and deep‐water sharks in
Vb, VI and VII”. This is too restrictive because other deep‐water fishing fleets operate in the
same areas as the French fleet (although the bulk of the catch is landed by the French fleet)
and for some species fleets operating on neighbouring areas are assumed to exploit the same
stocks. For example the Spanish fleet fishing on the Northern and Western slope of the
Hatton bank (ICES Divisions VIb and XIIb) are presumed to exploit the same roundnose
grenadier stock as the fleet operating further east in ICES Divisions Vb and VIa.
This Case Study has been re‐defined is the demersal deep‐water mixed fishery in ICES
Divisions Vb and XIIb and Divisions VI and VII, prosecuted by French deep‐water trawlers
in ICES Division Vb and Sub‐areas VI and VII, Faeroese trawlers; Spanish freezer trawlers in
areas VIb and XIIb. The fishery is referred to below as “demersal deep‐water mixed fishery”.
The demersal deep‐water mixed fishery comprises fleets fishing for roundnose grenadier,
black scabbardfish and deep‐water sharks in ICES Divisions Vb and XIIb and Sub‐areas VI
and VII. This fishery is primarily a trawl fishery with some fishing carried out with longlines
and nets. In addition to the target species, a number of species have been caught as bycatch
including tusk, Chimaerids (mainly Chimaera monstrosa), black cardinal fish (Epigonus
telescopus), roughead grenadier (Macrourus berglax), deep‐sea scorpionfish (Trachiscorpia
critulata echinata) have been landed in small quantities. Bycatch species are not analysed in
detail in this section.
The main exploited stocks in the area are roundnose grenadier, blackscabbard fish, blue ling,
orange roughy, Portuguese dogfish (Centroscymnus coelolepis), leafscale gulper shark (Centrophorus
squamosus). The main by‐catch commercial species are Chimearas (mainly Chimaera
monstrosa, but also Hydrolagus spp.), greater forbeard (Phycis blennoides). TACs for orange
roughy and and deep‐water sharks (all species) were set to 0 in 2010.
Table 10 Depth ranges of the main deep‐water exploited species in ICES sub‐areas Vb, VI and VII
Species
Depth range (m; peak
reference
abundance in brackets)
Roundnose grenadier
180-2200, most abundant 800- (Lorance et al. 2008)
1500
(Bridger 1978)
(Ehrich 1983)
black scabbardfish
200- 1200m
(Bridger 1978)
(Ehrich 1983)
Blue ling
300-1500 (700-1100)
(Gordon and Hunter 1994)
(Lorance et al. in press)
Orange roughy
500-1800 (800-1500)
(Lorance et al. 2002)
greater forkbeard
60-1000 (200-700)
(Casas and Pineiro 2000)
Leafscale gulper shark
150-2400
Portuguese dogfish
150-3700

Stock and ecosystem assessments are provided by the International Council of the
Exploration of the Sea (ICES). Stock assessments are carried out by the ICES Working Group
on the Biology and Assessment of Deep Sea Fisheries Resources (WGDEEP) for: roundnose
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grenadier; black scabbardfish, greater forbeard, and by ICES WGEF (Working Group on
Elasmobranch Fishes), for leafscale gulper shark; Portuguese dogfish and chimaeras.
Ecosystem advice provided by ICES is based on work by the Working group on Deep Water
Ecology (WGDEC) (ICES 2008a). From 2005 to 2007, ecosystem overviews included in ICES
advice were provided by the Working Group for Regional Ecosystem Description (WGRED)
(ICES 2007d).
The Fisheries Management Organisations responsible for managing the stocks and
supported fisheries are the European Commission, in the EU Exclusive Economic Zone
(EEZ), and NEAFC (North East Atlantic Fisheries Commission) in international waters.
However some EU regulations apply both to EU waters and to EU vessels in International
waters

Management and assessment units:
The current management units were taken from the council regulation (EC) No 1359/2008 of
28 November 2008 fixing for 2009 and 2010 the fishing opportunities for Community fishing
vessels for certain deep‐sea fish stocks. Assessment units were taken from ICES (2009a).
Table 11 Management units and stock assessment units of stock exploited by the demersal deep‐
water mixed fishery
Species
Assessment unit
Management unit
Match
Roundnose
grenadier
Roundnose
grenadier

The Faroe Hatton area, Celtic sea
(Divisions Vb and XIIb, Subareas VI,
VII)
The Faroe Hatton area, Celtic sea
(Divisions Vb and XIIb, Subareas VI,
VII)

Black
scabbardfish

Northern component, subareas, VI, VII
and divisions Vb and XIIb

Greater
forkbeard

No assessment carried out

Greater
forkbeard

No assessment carried out

Portuguese
dogfish

One single assessment unit in the
Northeast Atlantic

Portuguese
dogfish

One single assessment unit in the
Northeast Atlantic

Leafscale
gulper shark

One single assessment unit in the
Northeast Atlantic

Leafscale
gulper shark

One single assessment unit in the
Northeast Atlantic

Community waters and waters not under
the sovereignty or jurisdiction of third
countries of Vb, VI, VII (RNG/5B67-)
Community waters and waters not under
the sovereignty or jurisdiction of third
countries of VIII, IX, X, XII and XIV
(RNG/8X14-)
Community waters and waters not under
the sovereignty or jurisdiction of third
countries of V, VI, VII and XII (BSF/56712)
Community waters and waters not under
the sovereignty or jurisdiction of third
countries of V, VI and VII (GFB/567-)
Community waters and waters not under
the sovereignty or jurisdiction of third
countries of X and XII (GFB/1012-)
Community waters and waters not under
the sovereignty or jurisdiction of third
countries of V, VI, VII, VIII and IX
(DWS/56789-)
Community waters and waters not under
the sovereignty or jurisdiction of third
countries of XII (DWS/12-)
Community waters and waters not under
the sovereignty or jurisdiction of third
countries of V, VI, VII, VIII and IX
(DWS/56789-)
Community waters and waters not under
the sovereignty or jurisdiction of third
countries of XII (DWS/12-)
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The assessment and management units for roundnose grenadier are different. The reasons
are not fully clear. Nevertheless, when TACs for deep water stocks were introduced for the
first time in 2003 (Council Regulation (EC) No 2340/2002 of 16 December 2002 fixing for 2003
and 2004 the fishing opportunities for Community fishing vessels for certain deep‐sea fish
stocks), a TAC for roundnose grenadier was defined for ICES Division Vb and Sub‐areas VI
and VII. At that time ICES conducted an assessement only for areas Vb, VI and VII and this
may have driven the setting of a TAC for this area. Nothing was done for the area XII for
which data were much more limited. ICES WGDEEP also encountered difficulties in
separating the catch reported in Sub‐area XII between the western slope of the Hatton Bank
and the mid‐Atlantic Ridge. It should be stressed that these catches were never reported by
statistical rectangle to ICES, preventing a finer allocation of the catch to geographical areas.
The problem in this area is one of stock identification. The process of setting TACs for the
first time is a political negotiation and the project did not try to go through archives of the
minutes of the discussions.
For black scabbardfish, the assessment and management areas correspond, however, the
area may not correspond to a population unit.
For greater forkbeard, assessments have not been carried out in recent years because of lack
of data. For this species, the stock identity is unknown. The species is mainly caught as a by‐
catch. A high proportion (80%) of the total catch comes from ICES Sub‐areas VI and VII.
Information has been presented for 4 areas:
•
•
•
•

ICES Subareas I, II, III, IV and V
ICES Subareas VI, VII and XII (Hatton Bank)
ICES Subareas VIII and I.
ICES Subarea X (Azorean region)

However, the ICES Deep‐water Benchmark Assessment Group (WKDEEP) noted that “this
separation does not presuppose that there are four different stocks of greater forkbeard and
only offers a way of recording the available information in the ICES area” (ICES, 2009). Total
Allowable Catch (TAC) are set for forkbeards (Phycis spp.), however only phycis bennoides
is there is the only deep‐water forkbeard species found in Subareas V, VI and VII. The
closely related species (Phycis phycis) is distributed further south (from the Bay of Biscay,
where it is rare) and is mainly a shelf demersal fish.
Portuguese dogfish and leafscale gulper shark are managed together with other deep water
sharks as a single management unit. Management areas distinguish the western slope of the
European plateau from Iceland and the Faeroes down to Gibraltar, on the one hand, and
ICES Sub‐area XII (Northern Mid‐Atlantic Ridge) on the other hand. This is appropriate as it
allows distinguishing catches from long standing rather stable fisheries off the western
margins of Europe from catches from more sporadic fisheries in a different environment on
the MAR.
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Neighbouring management units for these species:
In order to prevent misreporting, small TACs to allow for minor bycatch and zero TACs
have been set in some areas. This applies to roundnose grenadier in EU waters of ICES sub‐
areas I, II, IV and Va. Moreover, the TAC for roundnose grenadier in ICES areas VIII, IX, X,
XII and XIV, includes areas VIII, IX and X where the species occurs at a low density only.
This TAC is mainly taken by fisheries occurring in ICES Division XIIb.
Similarly, for black scabbardfish, there is a small TAC in ICES sub‐areas I, II, III and IV to
prevent misreporting and a TAC in ICES Sub‐areas VIII, IX and X, which is 99% allocated to
Portugal and taken by the Portuguese Longline fishery for black scabbardfish (see Case
Study 3c).
For greater forkbeard, there is also a small TAC in ICES sub‐areas I, II, III and IV and a
significant TAC (267 tonnes in 2009 and 2010) in Sub‐areas VIII and IX.
For deep water sharks, there is a zero TAC in northern areas (ICES areas I‐VIII) but there are
small TACs in ICES areas X and XII.

1.4.1. Stock identity and status
Roundnose grenadier:
Due to the lack of extensive and/or conclusive studies of population genetics, the population
structure in the NE. Atlantic was based on hypothetical oceanographic boundaries to the
dispersal of all life stages.
The Wyville‐Thomson Sill may separate populations further south on the banks and slopes
off the British Isles and Europe from those distributed to the north along Norway and in the
Skagerrak because it is believed to be a natural topographical restriction to the dispersal of
all life stages. Considering the general water circulation in the North Atlantic, populations
from the Icelandic slope may be separated from those distributed to the west of the British
Isles. No pattern in seasonal density variation has been observed from surveys or from
fisheries (Lorance et al. 2008).
There is no evidence of long distance migration of adult fish, which are considered to be
rather poor swimmers, based on morphological and metabolic knowledge (Koslow 1996;
Merrett and Haedrich 1997). Nevertheless, there are also no data available to indicate
whether or not individuals move around during their life span. There is also a lack of
knowledge of the distribution and dispersal of the eggs and larval stages, except in the
Skagerrak (Bergstad and Gordon 1994). In the Skagerrak the larval stage was estimated to
last for one year and this is assumed to be the same in other areas.
Regional differences in estimated length distribution, maturity, age and commercial CPUEs
were not considered informative about stock structure because, several other factors, such as
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differences in fishing depth or bias in age estimation, may explain the observations (ICES
2007a). Reproduction might occur in about all the geographical distribution of the species
because all maturity stages have been found in all areas.
Consequently, the biological basis for the hypothetical population structure into three units
must await the results from studies of genetics and otolith microchemistry. To date, the
assumption of three major adult stock units upon which ICES assessment work has been
based seems the most appropriate:
•
•

•

Skagerrak (IIIa), referred to here as the IIIa stock
The Faroe‐Hatton and Rockall trough area down to the Celtic sea (Divisions Vb and
XIIb, Subareas VI, VII), referred to in this report as West of the Bristish Isles stock
(West of BI stock)
The Mid‐Atlantic Ridge (MAR, Divisions Xb, XIIc, Subdivisions Va1, XIIa1, XIVb1),
referred to in this report as MAR stock.

On‐going genetic studies support the separation above. Preliminary results indicate that the
Skagerrak form a distinct population and is also separated from populations in Norwegian
Fjords. Fish from the Mid‐Atlantic Ridge form another clearly distinct component. In the
area to the west of the British Isles (ICES Subareas and Divisions Vb, VI, VII and XIIb)
including the continental slope to the West of the British Isles, the Rockall and Hatton Bank
(Figure 20), there is some structuring and there may be distinct populations but genetic
distances amongst these components are smaller than between between these components
and the Skagerrak and Mid‐Atlantic Ridge populations (Knutsen et al. 2010).
In this context, the demersal deep‐water mixed fishery exploits only the West of the British
Isles stock. The management area Vb, VI and VII is fully included in the distribution area of
this stock, but the other management area labelled “Community waters and waters not
under the sovereignty or jurisdiction of third countries of VIII, IX, X, XII and XIV” stretches
over two stock units (the West of BI and MAR stocks). In is unclear whether catches from the
Spanish fleet on the eastern slope of the Hatton bank are taken from the West of the BI stock
or if the genetic differentitation is sufficient to consider independent stock units.
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Figure 20 Areas of the main fisheries for roundnose grenadier, Skagerrak, west of the British Isles
and mid‐Atlantic Ridge. The isobaths displayed are 100, 200, 1000 and 2000 m (from Lorance et al.
2008).

Black scabbardfish:
The stock identity of black scabbardfish remains unclear in the NE Atlantic. This is a
complicated issue because even the occurrence of species may be unclear in some areas. For
example, it was realised only recently that two species of Aphanopus could occur in some
areas. In a recent genetic study, two phylogroups were identified: all sequences from the
Mid‐Atlantic Ridge (Faraday seamount) and mainland Portugal and Madeira were clustered
together while all the sequences from the southern coast of Pico island (Azores, central
group) were grouped. The remaining sampling localities in Azores, at Sedlo Sedlo
seamount, to the North of the Azores, and at Seine seamount, between Portugal mainland
and Madeira, had sequences represented in both phylogroups. The outcome from the
comparison of the same mtDNA regions of the closely related species Aphanopus intermedius
from Angola clustered with the ones from phylogroup from the southern coast of Pico
island, Azores (Stefanni and Knutsen, 2007). As the specimens from this study were not kept
for taxonomic investigation, it could not be ascertained whether there is two populations of
Aphanopus carbo or two species: A. carbo and A. intermedius (Stefanni and Knutsen 2007).
It is unclear whether only A. carbo or both species occur at Madeira and in the Canaries.
Unfortunately, this study did not include specimens from the west of the British Isles.
Nevertheless only one species, Aphanopus carbo, is considered to occur to the west of the
British Isles.
In a study based upon otolith microchemistry with samples from six different locations
(Rockall Trough, Hatton Bank, Reykjanes Ridge, Mid‐Atlantic Ridge, Portugal (mainland)
and Madeira), only the Reykjanes Ridge formed a distinct cluster (Swan et al., 2001). A more
recent study using otolith microchemistry and stable isotopes concluded that A. carbo may
do a large scale ontogenetic migration. Spawning and feeding areas are considerably
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spatially separated and one single population occurs from the West of the British Isles to
West of Portugal, Madeira and the Azores (Longmore et al. 2010).
Previous results suggested several population could occur. In particular, a study of
morphometrics carried out under the BASBLACK project analysed specimens sampled at
three different fishing regions (Madeira, Sesimbra and Rockall Trough). Cluster analysis of
morphometric variables was applied to understand the influence of the different
morphometric measurements, and to select the variables to be used on the subsequent
discriminant analysis. The analysis showed a clear separation between individuals from
Madeira and Sesimbra and those from the Rockall Trough. The results from this study are
undermined by recent result of microchemistry and satble isotopes (Longmore et al. 2010).
Furthermore, individuals in the south of the area of distribution are adults and those from
the West of the Rockall Trough are not and there may be change in some morphometric
measures with sexual maturity and simply with size.
To summarise, maturity and sizes are different throughout the geographical distribution of
the species. To the west of the British Isles, fish are smaller and immature. To the west of
Portugal, they are slightly larger and maturing fish are found. Only in Madeira all maturity
stages are found including mature fish. This together with the result from morphotric and
stable isotopes (Longmore et al. 2010) suggest that black scabbardfish from the west of the
British Isles, west Portugal and Madeira may form one single panmitic population. Younger
individual are distributed to the North and migrate south when they mature. Spawning
occurs at Madeira and eggs, larvae or early juveniles are carried/move to the north. This
hypothesis is consistent with Madeira being the only known area where spawning occurs
and the only known area where small fish are found is Iceland but it is necessary to explain
how juveniles are carried/move north.

Blue ling:
The main knowledge on this species in described in Case study 1c. A few additional pieces
of information have become available since CS 1c was completed. Juvenile blue ling occur in
significant number in Iceland surveys and landings (ICES 2009a). Juveniles blue blue are
seldom caught on the Scottish shelf. Very small blue ling, possibly of group zero, occur at
the coast of Iceland and are caught in an Icelandic survey for Norway lobster (Nephrops
norvegicus) (Gudmundur Thordarson, MRI, Iceland, pers. comm.). Similar small fish are not
known to occur at the Scottish coast where they would be unlikely to pass unnoticed (pers.
comm Francis Neat, FRS Scotland). See also CS 1c blue ling.
As juvenile blue ling seem to occur at the coast and on the shelf at Iceland, blue ling
occuring in high‐seas area far away from coast might recruit from some coastal/shelf area. In
the case of blue ling occuring on the western Hatton Bank (ICES Division XIIb), Iceland is
the closest shallow area. This may also be the case for blue ling from the Faeroe area and
west of Scotland (ICES Divisions Vb and VIa) as no small blue ling is known to occur on the
Scottish shelf and only small number are reported from Faeroese surveys. It is also worth
noting that blue ling abundance increased in recent years both at Iceland and to the west of
the Bristish Isles. In both areas this is visible from survey and commercial catch‐rates. As a
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result the currently assumption of two blue ling stocks one in ICES Vb, VI and VII (southern
component) and one in ICES Va and XIV (northern component) seems uncertain.

Greater forkbeard:
Greater forkbeard occurs on the shelf and slope in the NE Atlantic and Mediterranean Sea
and around Iceland, Faroes and the Azores. To our knowledge, no study has addressed the
population structure of greater forkbeard in the NE Atlantic.
Nevertheless, over the large geographical distribution of the species there might be barriers
to dispersal of all life stages. For example, connectivity between population(s) in the Azores
and along the NE Atlantic continental slope may be very limited. Surveys suggest that there
are several discrete nursery areas for greater forkbeard e.g. in the Bay of Biscay and Celtic
Sea where two distinct patches occur to the south of Ireland in the Celtic Sea and to the
southwest of Brittany in the Bay of Biscay. This does not necessary indicate different
population units, it may simply result from habitat suitability as is the case for hake which
has nursery area seem quite similar to those of greater forkbeard.
Along the NE Atlantic slope, the main catching area for greater forkbeard are ICES Subareas
VI and VII with smaller catches coming from ICES Subareas VIII and IX (ICES, 2009).

Figure 21 Geographical distribution of greater forkbeard in the Celtic Sea and Bay of Biscay, fish
observed in abundance over the shelf are juveniles.

Deepwater sharks:
The population identity of shark species is poorly known. No genetic studies were found in
literature searches. As for other species exploited by the demersal deep‐water mixed fishery,
the population identity of deep‐water sharks remain hypothetical and based upon
assumptions of what can be natural barriers to dispersal and observations of the
reproductive strategies of the species.
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Portuguese dogfish is widely distributed in the NE Atlantic; all sizes and maturity stages are
found from the Faroese slope down to Gibraltar. This could suggest the existence of local
populations to exist but preliminary genetics studies1 (Moura et al., 2008) did not reject the
null hypothesis of one panmictic population from the west of the British Isles to the West of
Portugal. For assessment purposes, ICES considers on single unit in the NE Atlantic (ICES
2009d).
Leafscale gulper shark has a wide distribution in the NE Atlantic. The species can live as a
demersal shark on the continental slopes (depths between 230–2400 m) or have a more
pelagic behaviour, occurring in the upper 1250 m of oceanic water in areas with depths
around 4000 m (Compagno 1984). Available evidence suggests that this species is highly
migratory (Clarke et al. 2001, 2002). Pregnant females and pups are found in southern area
(off Portugal mainland and at Madeira) but only pre‐pregnant and spent females have been
reported from areas west of the British Isles.
It seems unlikely that significant progress regarding the understanding of the population
identity of deep‐water sharks will be made without dedicated studies.

Stock identity studies:
Studies of blue ling and black scabbardfish are reviewed in Case Studies 1c and 3c
respectively.
In 2007, an ICES workshop on the stock structure of species assessed by WGDEEP (ICES
2007a) made the following recommendations:

Roundnose grenadier:
Roundnose grenadier was considered a lower priority, together with alfonsinos (Beryx spp.)
after orange roughy, blue ling and greater argentine which were considered a first priority
because of the depleted status of these species and their aggregating behaviour which could
be consistent with the assumption of more than one stock (ICES 2007a).

Black scabbardfish:
The data available were considered inadequate to revise the current assumptions of stock
structure. It was recommended that:
•
•

there should be a genetics study addressing a wide sampling area (now being carried
out under the EURODEEP Project).
in parallel with that study there should be further life history trait and ageing studies
implemented both in the northern and southern areas.

1
Moura, T., Figueiredo, I. and Gordo, L. 2008. Analysis of genetic structure of the Portuguese dogfish
Centroscymnus coelolepis caught in the Northeast Atlantic using mitochondrial DNA (Control Region),
Preliminary results. Working Document to ICES WGEF (Working Group on Elasmobranch Fish) meeting.
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Stocks of these species adjacent to the Case Study stock:
There are stocks of roundnose grenadier further east. Low fish densities occur in some
Norwegian Fjords and a major population is distributed in the Skagerrak. To the west,
roundnose grenadier occurs at Iceland and on the MAR.
Roundnose grenadier is intensively exploited in ICES sub‐areas VIb and XIIb (northern and
western slopes of the Hatton bank). Roundnose grenadier from the MAR can now be clearly
considered a different unit as well as roundnose grenadier from Norwegian Fjords and the
Skagerrak. At least some separation might exist between roundnose grenadier from the
western Hatton Bank (XIIb) and northern Hatton Bank (VIb) but some level of connectivity
cannot be ruled out.
Black scabbardfish occurs further south in the Bay of Biscay where it was never significantly
exploited and to the West of Iberia were there is a longline fishery off South‐West Portugal.
Based upon new result reported above, all these form one single stock.
Adult greater forkbeard display a rather continuous population from the west of Scotland
down to the Cantabrian Sea (ICES Division VIIIb). It is unknown whether these are adjacent
or the same stock.
The situation is also unknown for sharks.

Migration:
The migrations of the species exploited by the demersal deep‐water mixed fishery are poorly
understood.

Roundnose grenadier:
This species is thought to be a poor swimmer (Koslow et al. 2000). Vertical migration is
known to occur (Atkinson 1995) and the species was often recorded many hundreds of
meters above the bottom. The structuring of genetic population suggests that despite its
benthopelagic behaviour, roundnose grenadier does not migrate significantly during its life
span.
Greater forkbeard:
Little is known about migration. Significant migration seems unlikely because no seasonal
pattern is commercial catch rates has been observed, the species is mainly benthic and
individuals are solitary and association with benthic features. Video observations have
shown it associated with biogenic (cold‐water corals) and mineral (stone) structures.
Individuals seem to hold station facing the current and catch drifting prey. This behaviour
suggests a rather sedentary and possibly territorial behaviour. Nevertheless, juvenile greater
forkbeard are found on the shelf so that there in an ontogenic migration in this species.
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Black scabbardfish:
The recent work on stable isotope and microchemistry (Longmore et al. 2010) confirmed tht
black scabbardfish is highly migratory. Individuals in the area of the demersal deep‐water
mixed fishery correspond to some life stages only and the species completes its life span in
other areas. There may be a seasonal patterns in Landing per Unit of Effort (LPUE) in the
demersal deep‐water mixed fishery area (Biseau 2006). The catch rates are high in winter
and low in summer (Figure 22). Nevertheless, it is not known if this observation is related to
migrations. Catch‐rates of black scabbardfish need to be revisited during the
DEEPFISHMAN project based upon logbook statistics, on‐board observations and
tallybooks, as several factors can effect patterns in catch rates.

Figure 22 Catch rates of black scabbardfish from the French fleet of deep‐water trawlers (1989‐
2006), redrawn from Biseau (2006).

Blue ling:
Blue ling may have ontogenic migration as juveniles fish are not caught with the adults and
are not know to occur in high abundance nearby the area of the demersal deep‐water mixed
fishery. It is possible that blue ling occurring in ICES Vb, XIIb, VI and VII could migrate
when maturing from nursery grounds around Iceland.
Migration to spawn may also occur as spawning aggregations are spatiually discrete and
occur consistently in specific areas.

Deep‐water sharks:
Deep‐water sharks are likely to be migratory as some life stages are not caught by the
fishery. It is likely that fish move away from the fishery area.
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Tagging studies:
There has been not been any tagging studies of roundnose grenadier, greater forkbeard,
black scabbardfish, Portuguese dogfish and leafscale gulper shark. Roundnose grenadier
occurs at great depth it has a gas filled swimbladder and can therefore not sustain
barotrauma. Most individuals reach the deck of commercial fishing vessels with everted
stomachs, most have lost a significant proportion of their scales and skin and display severe
damage to the eyes.
Greater forkbeard and blue ling suffer the same damage with a higher proportion of everted
stomachs. Juvenile greater forkbeard occur on the shelf shallower than 200 m and would
have more chance to survive if caught with special care. Being primarily a by‐catch species,
greater forkbeard may not be a good target for dedicated and costly studies over several
years (including tagging and return of recaptures). For both juvenile greater forkbeard and
blue ling, tagging experiments with protocols for minimising the damage to the fish during
the catching process and surgery (trocard) to deflate the swimbladder before release (as has
been done for hake (de Pontual et al. 2006)) could be an option.
Black scabbardfish caught in commercial trawls have lost their skin and most have everted
stomachs. Because of their particular shape, their tendency to get hooked by their teeth in
meshes, and their fragile skin, black scabbardfish captured in trawls are not suitable for
tagging. The possibility of tagging individuals caught on longlines could be worth
investigating.
Deep‐water sharks are probably better candidates for tagging studies as they reach the
surface alive. It is uncertain that they do not suffer lethal trauma, but this would be worth
investigating as they do not look damaged. Nevertheless, tagging of deep‐water sharks
would meet other obstacles:
•
•
•

these fish are caught in relatively small numbers and tagging a sufficient number for
migration and mortality rate studies would required a lot of operations at sea;
as they are likely to migrate far, the advertisement scheme to recover tags should
cover at least all the Northeast Atlantic and possibly more;
TACs are now set to zero.

It seems unlikely that the device developed in Iceland (Star Oddi) to tag fish in‐situ in cod‐
ends would be suitable for roundnose grenadier, greater forkbeard and black scabbardfish
because all three species might suffer significant damage in trawls at depth (Koslow et al.
2000; Lorance et al. 2008). As described above, these species have fragile skin and scales that
sustain damage in contact with trawl meshes. This tagging method could be of more interest
for sharks, orange roughy and blue ling. Two bycatch species (the deepsea scorpionfish and
the bluemouth (Helicolenus dactylopterus dactylopterus) could probably be tagged in this way.
Tagging with a vital colour dyes (tetracycline) was done for a few individual fish caught
from a submersible in the Bay of Biscay in 1998. Experiments were carried out to estimate
the deposition frequency of micro (supposedly dayly) increments in otoliths. A submersible
was used to catch the fish. Two orange roughies were caught in a scoop net and tagged with
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a dye (tetracycline). One of the fish was put straight in a cage on the bottom. Using the
submersible, the other fish was brought to the surface, tagged, kept in a cooled water tank
for 20 hrs, taken back to the bottom and put in another cage. Two deepsea scorpionfish were
treated in the same way. The fish were seen alive in the cage a few days later. One month
after the tagging experiment, only one cage could be retrieved to the surface. The two fish
(one orange roughy and one Trachyscorpia) were dead for unknown reasons and an
unknown time. The examination of the otoliths did not allow detecting the deposition of the
tetracycline. Details of these experiments can be found in Latrouite et al. (1999).

Implications of stock identity data for assessment and management:
The gaps in knowledge of stock identity impact on stock assessments.
Following recent genetic studies, it is unclear whether the present stock assessment unit
used for roundnose grenadier should be kept or further split into a number of sub‐units. If
so, there would be several stock units in the area of the demersal deep‐water mixed fishery.
In particular, roundnose grenadier from the Rockall Bank should be treated as a different
unit to grenadier from the continental slope west of Scotland and the Faeroe plateau.
For black scabbardfish there are few data in support of the current two assessment areas: IXa
(west of Portugal) and Vb, VI and VII (west of the British Isles), as a recent study confirms
that these are visited by different life stage of one single popualtion. Nevertheless, the
impact on stock assessments of black scabbardfish is currently not high because stock
modelling is not carried out. ICES advice relies mainly upon commercial LPUE from
trawlers to the west of Scotland and from artisanal longliners to the west of Portugal. Recent
trends in both LPUE series are not strong. For the west of Portugal, LPUEs have been mostly
stable since 1995 (Figueiredo and Farias 2009, see also Case study 3c). To the west of the
British Isles, LPUE declined in the 1990s and may be stable at a lower level over recent years
(Lorance and Dupouy 2001; ICES 2009a). Nevertheless, it is a completely different
management perspective if there is one single stock or more. In the light of recent results,
population modelling for black scabbardfish in DEEPFISHMAN should be carried out for
one single population.
For greater forkbeard, ICES advice is based on stocks indicators from surveys (French and
Irish Western IBTS, Spanish survey on the Porcupine bank, FRS survey on the west of
Scotland slope). Information on stock identity would allow aggregating such indicators over
relevant areas.

The current status of the stock:
The advice given below is for the current stock assessment units used by ICES for the species
exploited by the demersal deep‐water mixed fishery in ICES Division Vb, XIIb and sub‐
araeas VI and VII. The latest advice for the stocks expwas issued by ICES in 2008 (ICES
2008b). The advice are presented below for target and by‐catch species separately. For blue
ling and orange roughy Case Studies 1b and 1c.
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Target species:
Roundnose grenadier:
Due to its low productivity, roundnose grenadier can only sustain low rates of exploitation.
Cpue in the areas has been at a reduced level. ICES recommends that catches should be
constrained to 6000 t (50% of the level before the expansion of the fishery, 1990–1996). The
fishery should not be allowed to expand unless it can be shown that it is sustainable.

Black scabbardfish:
Despite the lower landings in recent years, cpue in Areas Vb, VI, VII, and XII has declined to
about 20% of its initial level. ICES recommends that catches should be constrained to 2000 t
(50% of the level before the expansion of the fishery, 1993–1997). The fishery should not be
allowed to expand unless it can be shown that it is sustainable.

By-catch species:
Greater forkbeard:
The only new information available for these species is landings information and it is not
sufficient to change the advice from 2006. The advice for 2009 and 2010 is therefore the same
as the advice given in 2006:
“Fisheries on greater forkbeard should be accompanied by programmes to collect data. The
fishery should not be allowed to expand unless it can be shown that it is sustainable.”.

Recent historical trend in the stock (increasing, decreasing, stable):
The trends since the onset of the demersal deep‐water mixed fishery are a decrease in
biomass of roundnose grenadier, black scabbardfish and deep water sharks. These
decreasing trends were reflected in the 1990s by decreasing CPUE of the French trawl
fishery (Lorance and Dupouy 2001; Basson et al. 2002). All ICES assessments support these
decreasing trends during the 1990s (ICES 2008c, 2009a,d).
The situation in recent years is less clear. For roundnose grenadier, exploratory assessments
suggest that the trends in recent years have been declining (ICES 2009a; Pawlowski and
Lorance 2009). These recent assessments should be treated with caution due to several
problems described in Section 3. LPUEs based upon tallybook data from the years 2000‐
2008, not used in the exploratory assessment, also indicate a declining biomass. Therefore,
the mortalities and total biomass estimated in the assessment are poorly reliable, but the
declining trend in biomass can be considered reliable as both LPUEs and mean length give
the same signal. Assessments carried out in 2010 based upon a bayesian surplus production
model suggest the the stock declined over time and stabilised at a low level in recent years.
For black scabbardfish, no stock assessment was carried out in recent years. Estimates of
trends rely upon time‐series LPUE data. In 2009, LPUEs from tallybooks were presented to
ICES and did not show any trend during the 2000s. In 2010, tallybook LPUE suggested
stability or a slow decrease.
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For greater forkbeard, there is no stock assessment. Times series of landings display a peak
in 2000 in ICES sub‐area VI and VII (ICES 2009a). Then the landings display a decreasing
trend. From 2000 to 2004, landings of greater forkbeard were not regulated by TACs so that
it is likely that the decline in the landings during these four years reflects a decline in fish
abundance. However, other factors such as changing fishing grounds and fishing strategy
may have played a role. From 2005, it is difficult to interpret trends in the landings because
these were TAC regulated.
For deep‐water sharks there seems to have been a continuous declining trend. Nevertheless,
this is only based on trends in landings and these are difficult to interpret because they were
regulated by TAC from 2005 onwards. It is therefore difficult to separate the effect of change
in abundance and of the reduced fishing opportunities. French landings of deep‐water
sharks in the NE Atlantic started to decrease in 2001, when the fishery was not yet TAC
regulated. In 2001‐2005, landings from longline fisheries increased. From 2005, landings
decreased sharply and some national fisheries almost disappeared (ICES 2009d).
Table 12 Summary of trends for the main stocks exploited by the demersal
fishery.
Stock
Type of data
Trend in the
Reliability
2000s
Roundnose
Exploratory
Decreasing
Good
grenadier
assessment from
separable VPA,
LPUEs
Black
Tallybook based
Stable
Intermediate
scabbardfish
LPUEs
Greater forkbeard Total landings
Decreasing
Poor
Survey on
Porcupine bank
Portuguese
Unknown
dogfish
(see siki sharks for
combined species)
leafscale gulper
Unknown
shark
(see siki sharks for
combined species)
Siki sharks
International
Decreasing
Poor
landings; landings
from the French
fishery

deep‐water mixed
Reference
ICES, 2009a
Pawlowski and
Lorance 2009
ICES 2009a
ICES 2009a

ICES 2009b

See Case Studies 1b and 1c for orange roughy and blue ling respectively.

Life history characteristics (LHCs)
The best estimates of life history characteristics are synthesised below species by species.
Due to the gaps in the knowledge of stock identity described above, the LHCs described
should be regarded as LHCs of the species in the area of the fishery and not as the LHCs for
a given stock.
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Roundnose grenadier:
The length measurement of macrourid species most often used is the pre‐anal fin length
(PAFL, from the tip of the snout to the first ray of the anal fin), because the long tail of
macrourids is often broken during capture. However, total length (TL) and head length (HL)
have been used in some scientific studies (for example in Gordon (1979)). Data in Table 13 is
expressed in terms of PAFL. Morphometric relationships are given in Table 15.
Several studies estimated the coefficients of the Von Bertalanffy growth model (VBGM).
Lorance et al. (2003) stressed that, in addition to the well known co‐linearity of K and L∞,
these coefficients may be sensitive to the range of lengths sampled. If the proportion of old
individuals in the sampling is low, the coefficients are more correlated and less reliable
because the plateau of the VBGM is poorly estimated. This is the case for some estimates
given in Table 14. Due to this problem, estimates of L∞ from Lorance et al. (2003) are too
high and estimates of K too low. In contrast, estimates of L∞ from Kelly et al. (1997) seem low
as they are below observed mean length of the oldest fish in the population (Lorance et al.
2001) and well below the maximum size observed in landings. The best estimate would be
somewhere between these
Maximum age is at least 50 years old, one individual was estimated at 60 years to the west of
the British Isles (Lorance et al. 2001). In the Skagerrak, the oldest fish observed by Bergstad
(1990) was 72 years old.
One single estimate of natural mortality (M) was produced from Lorance et al. (2001) based
on catch curves from commercial landings at the onset of exploitation and on survey data
before the fishery. The length distribution of the landings in 1990 was converted using an
age length key based upon fish sampled in 1996‐97 to produce an age distribution of the
landings. The year 1989 was the first year were landings of roundnose grenadier were
reported separately, some landings might have occurred in 1987‐88 but it is assumed that
the length and age distribution of the population(s) was not significantly affected by fishing
in 1990. Length distributions from German surveys from 1974 to 1980 (Ehrich 1983) and
English surveys in 1973 and 1974 (Bridger 1978) were used in the same way. For these
surveys, only the combined length distribution for all depth strata were used (Lorance et al.
2001). M was estimated to be 0.1.
The roundnose grenadier is a batch spawner (Allain 2001) and the number of batches
spawned per year could not be estimated, therefore the annual fecundity is not known.
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Table 13 Estimates of life history characteristics for roundnose grenadier in the area of the
demersal deep‐water mixed fishery
LHC
Best estimate
Derived from
Other estimates
Maximum observed
29.5
Allain, 2001
length (PAFL, cm)
Maximum observed age
54
Allain, 2001
60 (Kelly et al. 1997)
(year)
Length at 50% maturity
11.5
Allain, 2001
(PAFL, cm)
Age at 50% maturity
14
Allain, 2001
(year)
Length at recruitment
4 (smallest fish in
Lorance et al. 2001
13 (size at which
(PAFL)
commercial catch)
F=0.5*F of large adult
fish)
Age at recruitment (year) 3 (youngest fish in
Lorance et al. 2001
16-18 (age at which
commercial catch)
F=0.5*F of large adult
fish) (1)
Growth parameters:
See table 1.3.1.2
See table 1.3.1.2
See table 1.3.1.2
(VBGM)
Fecundity, egg size etc
Batch spawner,
Allain, 2001
4,000 to 70,000
oocytes per batch
Natural mortality (year-1) 0.1
Lorance et al. 2001
N/A

(1) from figure 10.2.21 of ICES (2008c)
Table 14 Growth parameters (VBGM) of the roundnose grenadier to the west of the British Isles
Sex
K
T0
Reference
L∞
Male
24.9 (23.1–27.2) 0.042 (0.037–0.047) -0.4 (-0.7,-0.2)
Lorance et al. 2003
Female
31.9 (28.8–35.9) 0.03 (0.026–0.036) -0.4 (-0.7,-0.2)
Lorance et al. 2003
Male
16.1 (15.7–16.5) 0.128 (0.11–0.15)
0.65 (0.2,-1.1)
Kelly et al. 1997
Female
20.3 (19.7–21.0) 0.101 (0.09–0.12
0.80 (0.40,-1.2)
Kelly et al. 1997
Table 15 Morphometric relationship for roundnose grenadier
Type of relationship
Formula
Conversion TL to PAFL
PAFL = 0.194TL + 1.67
Conversion TL to PAFL
PAFL = 0.196TL + 2.29

Reference
Gordon and Hunter 1994
Lorance et al 2001

Black scabbardfish:
Black scabbardfish caught in the demersal deep‐water mixed fishery are immature fish.
Catches of fish smaller than 80 cm are rare so that 80 cm may be considered as the size at
recruitment.
Estimates given below as best estimates are from the Canary Islands (Pajuelo et al. 2008). It is
questionable if fish from the Canary Islands and the west of the British Isles belong to the
same population (see above). Nevertheless different populations from the same species
might have reasonably comparable growth. The study from Pajuelo et al. (2008) showed a
very small difference in growth between males and females. As fish caught in the demersal
deep‐water mixed fishery are all immature, only the growth for sexes combined is given in
Table 16 Although they found some older fish, Morales‐Nin and Sena Carvalho (1996)
estimated a quite similar growth. Both studies include a validation based upon the nature of
the otolith margin.

WP2 Third Draft Compilation Report: - 09/12/2010 - 09:08

69

The rather young maximum age and fast growth of black scabbardfish are surprising in the
context of deep‐water species being considered as slow growing and exhibiting
productivity. Nevertheless, previous age estimates from the black scabbardfish also provide
estimate of moderate ages. These results should also be regarded in relation to the
taxonomy, behaviour and feeding biology of black scabbardfish. In terms of taxonomy, the
family Trichiuridae is part of the sub‐order Scombroidei which include highly productive
species such as tunas and mackerels. In terms of behaviour and feeding biology, black
scabbardfish occur both in the bentho‐pelagic environment. It comes well off bottom at night
and feeds on blue whiting (Micromesistius poutassou) which forms mesopelagics shoals and
abundant stocks. Therefore black scabbardfish has a very different life history, exploits
different food resources and may be much more productive than other species with which it
co‐occurs at depth.
Age at recruitment given in Table 16 was estimated using the length at recruitment of 80 cm
and the growth coefficients from Pajuelo et al. (2008). According to this growth estimate,
most of fish caught to the west of the British Isles would be of age 2 and 3. Owing to the low
longevity estimated from Pajueloe et al. (2008) the natural mortality of black scabbardfish
may be below 0.2.
Table 16 Estimates of life history characteristics for black scabbardfish in the area of the demersal
deep‐water mixed fishery , see also CS 3C report.
LHC
Best estimate
Derived from
Other estimates
Maximum observed
125
French surveys 1996length (TL, cm)
99
Maximum observed age
No age estimation
8 (Morales-Nin and
(year)
carried out in the
Sena-Carvalho 1996)
fishery area
12 (Pajuelo et al. 2008)
Length at 50% maturity
All immature
Males 109.5
(PAFL, cm)
Females 114.4
(Pajuelo et al. 2008)
Age at 50% maturity
All immature
(year)
Length at recruitment
80
French surveys 1996(TL)
99
Age at recruitment
2
Pajuelo et al. 2008
(year)
Growth parameters:
Pajuelo et al. 2008
L∞ : 138.6
L∞ : 1477 ± 18.73
(VBGM)
K: 0.200 ± 0.016
K: 0.251
T0: −4.58 ± 0.413
T0 :-2.284
(Morales-Nin and
Sena-Carvalho 1996)
Fecundity, egg size etc
No mature fish in the
fishery area
Natural mortality (year-1) <0.2
Pajuelo et al. 2008

Greater forkbeard:
Data on life history characteristics of greater forkbeard are limited. Nevertheless, the species
grows to a total length slightly over 80 cm (Fishbase). Data suggest a strong sexual
dimorphism. Casas et al., (2000) recorded that females reach 81 cm at 13 years and males
reach 44 cm at 6 years. The difference in maximum age between males and females seems
large and may require further study. The species does not seem to reach old ages.
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Recruitment of juveniles occurs on the shelf; in shelf surveys the first mode of the length
distribution is easily identifiable and can be attributed to age 1 (Casas and Pineiro, 2000).
The growth of these young individual could be followed over months (Casas and Pineiro ,
2000). Larger individuals move to deeper waters.
Table 17 Estimates of life history characteristics for greater forkbeard in the area of the demersal
deep‐water mixed fishery, and in other areas.
LHC
Sex
Estimate
Area (month)
Reference
Maximum observed Combined 50
VIIIc and IXa
Sanchez et al., 1995
length (TL, cm)
Female
84
VIIIc and IXa
Casas and Piñeiro, 2000
male
44
VIIIc and IXa
Casas and Piñeiro, 2000
Maximum observed Female
14
VIIIc and IXa
Casas and Piñeiro, 2000
age (year)
male
6
VIIIc and IXa
Casas and Piñeiro, 2000
Length at 50%
Female
33 cm
NE Atlantic and Med. Cohen et al., 1990(1,2)
maturity (PAFL, cm) Male
18 cm
NE Atlantic and Med. Cohen et al., 1990(1,2)
Age at 50% maturity Combined 3-4 yrs
Mediterranean sea
Muus and Nielsen, 1999
(year)
Length of smallest
Combined 6 cm
VIIIc and IXa
Casas and Piñeiro, 2000
individuals caught
8 cm
VIIIa,b,d (Oct.-Nov.)
French western IBTS
(TL)
8 cm
VIIg-k (Oct.-Nov.)
French western IBTS
Age of youngest
Combined < 1yr
VIIIc and IXa
Casas and Piñeiro, 2000
individuals caught
(year)
Length of the first
Combined 13.9 cm
VIIIc, IXa (Apr.)
Casas and Piñeiro, 2000
mode of the length
16.9 cm
VIIIc, IXa (Sept.)
Casas and Piñeiro, 2000
distribution
17.4 cm
VIIIc, IXa (Oct.)
Casas and Piñeiro, 2000
16 cm
VIIIa,b,d (Oct.-Nov.) This study from western IBTS
16 cm
VIIg-k(Oct.-Nov.)
This study from western IBTS

Portuguese dogfish:
Table 18 Estimates of life history characteristics for Portuguese dogfish in the area of the demersal
deep‐water mixed fishery.
LHC
Maximum observed length
(TL, cm)
Maximum observed age
(year)
Length at 50% maturity
(PAFL, cm)
Age at 50% maturity
(year)
Length at recruitment (TL)
Age at recruitment (year)
Growth parameters:
(VBGM)
Duration of gravid stage
(months)
Duration of reproductive
cycle(years)
Ovarian fecundity (nb of
embryos)
Uterine fecundity (nb of
pups)

120

Best estimate

Source
French landings

Male 86 cm
Female 102 cm

(Girard and Du Buit
1999)

8-26

(Girard and Du Buit
1999)
(Girard and Du Buit
1999)
(Girard and Du Buit
1999)
(Clarke 2000)
(Girard and Du Buit
1999)
(Clarke 2000)

3-9
8-22
10-21
8-19
8-21

Other estimates

-1

Natural mortality (year )
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Leafscale gulper shark:
Table 19 Estimates of life history characteristics for Portuguese dogfish in the area of the demersal
deep‐water mixed fishery
LHC
Best estimate
Derived from?
Other estimates
Maximum observed
140
French landings
length (TL, cm)
Maximum observed age
70
(Clarke et al. 2002)
(year)
Length at 50% maturity
Male 98 cm
(Girard and Du Buit
(PAFL, cm)
Female 124 cm
1999)
Age at 50% maturity
(year)
Length at recruitment
(TL)
Age at recruitment
(year)
Growth parameters:
(VBGM)
Duration of gravid stage 10-30
(Girard and Du Buit
(months)
1999)
Duration of reproductive 2.5-8
(Girard and Du Buit
cycle(years)
1999)
Ovarian fecundity (nb of 7-11
(Girard and Du Buit
embryos)
1999)
(Clarke 2000)
Natural mortality (year-1) NA

The life history characteristics of other deep‐water species caught in the demersal deep‐
water mixed fishery are poorly known; only a few species have been subject to dedicated
studies. The main available data are depth range and observed sizes (Table 20). Most of
these sharks are discarded by the French fishery.
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Table 20 Main deep‐water shark species occuring in ICES
together with their status in the French fishery.
Scientific name
English
Depth Size Commercial
name
range range
staus
(FAO)
(m)
(cm)
(1)
Centrophorus
Leafscale
300 44Landed
squamosus
gulper shark 2000
140
Centroscymnus
Portuguese 180 30Landed
coelolepis
dogfish
2000
120
Deania calcea
Birdbeak
400 - 1 60 - Discarded
dogfish
450
110
Centroscyllium
Black
1000 - 1 20 - Landed
fabricii
dogfish
600
80
Centroselachus
Longnose 500 - 1 30 - Landed and
crepidater
300
95
discarded
velvet
dogfish
Etmopterus
Great
700 - 1 20 - Discarded
princeps
lanternshark 900
80
Etmopterus spinax Velvet belly 200 800

10 55

Discarded

Dalatias licha

Kitefin shark 500 - 1
800

40 180

?

Scymnodon
ringens
Scymnodon
obscurus

Knifetooth
dogfish
Small
mouth
knifetooth
dogfish
Blackmouth
catshark
Mouse
catshark
Atlantic
ghost
catshark

400 - 1
000

30 - Discarded
120
? - 70 Discarded

200 - 1
200
450 - 1
200
500 - 1
500

3090
10 60
< 70

Galeus
melastomus
Galeus murinus
Apristurus
laurussonii

Apristurus
aphyodes
Apristurus
Smalleye
microps
catshark
Hexanchus
Bluntnose
griseus
sixgill shark
Chlamydoselachus Frilled shark
anguineus

Discarded

FAO
code

Comment, identification
characteristic

GUQ
CYO

CFB
CYP previously: Centroscymnus
crepidater
SHL One single FAO code for two
species, none were landed in
France
SHL One single FAO code for two
species, none were landed in
France
SCK Caught in small amount, may
have been confused with
Portuguese digfish

Presumed unpalatable

Discarded
Discarded

500 - 1 < 70 Discarded
500
500 - 1 < 60 Discarded
500
1 - 2500 < 480
120 1280

sub‐areas V, VI and VII and XII,

SBL Catch in the deep-water non
comfirmed

< 200 Discarded

(1) For C. squamosus and C. coelolepis the size given is from birth to the largest observed.
Catches rarely include individuals smaller than 80 cm to the west of the British Isles. For the
other species, the size range is the range observed in the catch or in scientific literature.
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Table 21 Summary of life history characteristic of species landed by deep‐water fisheries to the
west of the Bristish Isles.
K L50/Lmax A50/Amax Natural Vulnerabilty
Species
Sex
Maximum Longevity Length Age at
maturity
(1)
(1)
mortality
to
length
(years)
at
exploitation
(cm)
maturity (years)
(ICES 2005)
(cm)
Roundnose Male
106
50
48
10
0.035
0.45
0.20
0.1
1
grenadier
Femelle
118
60
57
10
0.45
0.17
0.1
Black
Combinés
140
10-32
102
6
0.2
0.73
0.5
0.2 ou
2
scabbardfishr
plus
Blue ling
Combinés
160
15-20
75-90
6-7
2
Leafscale
Femelle
145
70
128
44
0.88
0.62
0.07
gulper shark
1
Male
122
53
102
25
0.83
0.47
0.08
Portuguese Combinés
120
N/A
N/A
N/A
N/A
N/A
N/A
N/A
digfish
1
Orange
Combinés
60
> 100
22-40 N/A
0.04 0.06
1
roughy
Ling
Combinés >150
N/A
75
N/A
0.14
~0.5
2

(1) Length [age] at 50% maturity / maximum length [age]

The main gaps in knowledge regarding LHCs:
The LHCs of roundnose grenadier seem to be quite well estimated. There has been
validation of the age reading of young fish (Gordon and Swan, 1996). Radiometric validation
carried out on the closely related Coryphaenoides acrolepis from the Pacific also suggests that
the order of magnitude of the longevity for such a species is appropriate and that growth
increments read from otolith sections are annual (Andrews et al. 1999). Nevertheless,
estimating yearly age length keys seems difficult, with high variance and poor consistency
between otolith readers (ICES 2007b). Consequently, age‐based assessments for roundnose
grenadier may not be the best way forward .
Black scabbardfish appears to be a short lived, fast growing species. Although some age
validation was included in age studies, this deserves further study. A short lifespan is
however consistent with a higher metabolic rate. The strong pattern in the monthly LPUEs
in the fishery may be an indication of annual recruitment pulses. This would then be
consistent with a short longevity and a few age classes being exploited. It seems necessary to
carry out further age validation work and stock modelling to assess the consistency of all the
data available to date (LPUEs, length distribution per area, age estimation, survey data).
This latter aspect should be carried out during DEEPFISHMAN.
Age estimations of sharks are uncertain and unvalidated. Age and longevity were estimated
for leafscale gulper shark based upon a method similar to that used and validated for
dogfish (Squalus acanthias).
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How to address the gaps in LHC knowledge:
Although the annual fecundity of the roundnose grenadier is not known, this might not be a
major problem for assessment and management. Every annual recruitment might only
contribute little to the total stock biomass that comprises many yearclasses. For some deep
water species, it has be hypothesised that recruitment may be episodic with long period
without or only a very low recruitment, there is no evidence that this happens for the
roundnose grenadier to the west of the British Isles and small fish have always been caught
when sampling has been carried out. Even assuming a single batch per year, fecundity is
significant and the species should not be regarded as poorly fecund.
Longevity and natural mortality of the roundnose grenadier is known with an accuracy
similar to many shelf stocks (the universal 0.2 value cannot be considered something
accurate). The main difference with shelf stock is the difficulty to estimate annual age length
keys. In addition to this, length distribution of the roundnose grenadier changes with depth
in a particular manner. Indeed, roundnose grenadier comprise mainly adults in the
shallowest (500–750 m) part of the depth range, mixing with juveniles in the mid‐range (1000
m); at greater depth, fish of intermediate size become increasingly dominant (Gordon 1979).
These results combined data from several trawl types and years along the Hebridean slope
(57‐59°N) to the west of Scotland. Nevertheless, this depth distribution may not be the same
everywhere (Lorance 2008). Therefore, changes over time in length and age distribution of
the landings may come fromfishing mortality but also from the effect of changing fishing
depths due to any fishing strategy aspect, and age strcuture model may not be the right
option to assess the stocks of this species. Rather than increasing monitoring and research
effort on the estimation of age and age length keys of the roundnose grenadier, alternative
assessement options should be considered and refining LHCs may not be the priority.
For black scabbardfish, is seems essential to confirm the short life span and fast growth
estimated for this species because it implies the species is much less vulnerable to
exploitation than previously thought. Because exploitation should be precautionary, fast
growth and short longevity should not be translate into management scheme before being
fully validated.
Greater forkbeard has been subject of little attention so far. Nevertheless, for this species too,
longevity does not seem to be high. This is consistent with juveniles occurring on the shelf.
Because landings of Phycis are small and this is primarily a by‐catch species, analytical
assessment is unlikely to be the way forward. More age estimations should nevertheless be
carried out to confirm previous estimation and assess whether age and growth vary
spatially but the estimation of yearly age length key might not be the goal.
Age estimation of Chondrichthyes is a problem. The work carried out for Centrophorus
squamosus should be continued to estimate the age of more individuals and have a better
view of longevity. Its possible application to other species (in particular Centroscymnus
coelolepis but also other deep water sharks such as Centroselachus crepidater and
Centrocyllium fabricii) should be investigated in order to assess which species are the most
vulnerable to fishing mortality induced by by‐catch. Nevertheless, this is to be done as a
research project and due to the difficulties in age estimation of sharks results are uncertain
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and cannot be expected to be yielded in a short time. Therefore, at least in the short term,
monitoring of deep water sharks should rely upon catch rate in scientific surveys, on board
observation and voluntary sampling scheme.

Implications of LHC data for assessment and management
The LHCs of deep‐water species are diverse so that different species may sustain different
levels of fishing mortality.
There are consequences for assessment. For long‐lived species, age‐structured assessment
might not be an option because changes in the length and age composition as a reaction to
exploitation may not be detected. In the New‐Zealand fishery for orange roughy, the length
and age structure did not change over time, probably because the removal of standing
biomass was the main process and the shift towards smaller/younger population structure
that should occur under exploitation was a slow process.
For shorter lived‐species (greater forkbeard, blue ling and blackscabbardfish) age‐structure
assessment could be an option. It is probably not suitable for greater forkbeard also age
estimates are possible for this species (Casas and Pineiro 2000) but the age composition of
the landings may represent a mixture of the age composition of the population, the average
fishing depth (which may vary over years) and the commercial interest for the species
(which is rather low value and by‐cacth, see other sections). For black scabbardfish, age have
been estimated but has not been used for assessment. Whether age of black scabbardfish
could be included in the state‐space model developed in DEEPFISHMAN should be
considered by the project.
Lastly for blue ling, there is no validation of ages but age estimation seem reliable. Age‐
based assessments could be an option for this species and there is no a priori reason that it
would be less efficient than for the closely related shelf gadoids such as cod and saithe. Age
estimates presented in this report are from new data collection started in 2009 under the
DCF framework and the project should analyse whether this should be continued and used
for assessment or stopped to rely on other assessment methods.
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1.4.2. Life history pattern and general species ecology
All target species of the demersal deep‐water mixed fishery are gonochoric (Table 22).
Table 22 Reproduction and spawning of stock exploited by the demersal deep‐water mixed fishery
Species
Sexual type
Fecundation
Spawning type
Spawning time
Roundnose Gonochoric (1)
External
Batch spawner (1)
Year round (1)
grenadier
Black
Gonochoric
External
Determinate
Septemberscabbardfish
spawner (2)
december (2)
Greater
Gonochoric
External
Determinate
Spring and early
forkbeard
spawner (3)
summer (4)
Blue ling
Gonochoric
External
Unkonwn
March-May (5)
Portuguese Gonochoric
Internal
viviparous
year round
dogfish
Leafscale
Gonochoric
Internal
viviparous
year round
gulper shark

(1): Allain (2001)
(2): (Neves et al. 2009)
(3): based upon studies in the Mediterranean an unconfirmed (Rotllant et al. 2002)
(4) (Quéro and Vayne 1997), these authors mentioned the species was little studied. In the
Mediterranean, i.e. in strongly different hydrological conditions, spawning was reported to
occur from January to March (Rotllant et al. 2002)
(5) Large et al.(2010)
For black scabbardfish the spawning season given applies to Madeira, the only area where
the species is known to spawn.

Spawning grounds:
Spawning grounds of the roundnose grenadier are not known. Spawning concentrations
have not been identified. As individuals in all maturity stages are found throughout the
geographical range of the species and almost year round in the demersal deep‐water mixed
fishery area, spawning may occur over wide area. Roundnose grenadier spawns year round
to the west of the British Isles (Allain 2001). There might be some behaviour associated with
spawning to enhance fecundation but these have not been observed.
The only known spawning area of black scabbardfish is in Madeira, together with the only
areas for juvenile fish being in Madeira and Iceland, this suggests a wide ranging migration.
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Table 23 Spawning aggregations and nurseries
Species
Spawning aggregation
Roundnose
Probably scattered, no known aggregation
grenadier
Black
In Maderia
scabbardfish
Greater
Unknown
forkbeard
Blue ling
Distribution of spawning aggregation was
described in large (Large et al. 2010), see
case study 1c report
Portuguese
Probably no
dogfish
Leafscale
Probably no
gulper shark

Nurseries
Juvenile fish occur over (at varying
density) most of the fishing grounds
Distribution of fish >80 cm unkown
Nurseries occur on the shelf
Nurseries only known on the Icelandic
shelf
Unknown (juveniles not caught)
Unknown (juveniles not caught)

Early life history:
The early life history of the roundnose grenadier to the west of the British Isles is not well
described. Egg and larval stage were described in the Skagerrak. In this area, egg diameter is
2.4–2.6 mm, and postlarvae and pelagic juveniles have been caught with a plankton net
from 150 to 550 m. The newly hatched larvae appear very primitive and the pelagic phase is
extensive. The mean size of larvae, assumed to belong to the same cohort sampled
repeatedly in the same year, increased from February to October, when they attained a
demersal way of life (Bergstad and Gordon 1994). Thus the pelagic phase might last for
almost a full year. It is not known if the early stages have similar duration to the west of the
British Isles. Such long pelagic stages could result in dispersal during these stages and
would imply a genetic homogeneity of stocks over wide areas.
Recent genetic studies suggest this is not the case and further work might be need on both
the genetic and early life history aspects to understand how there may be genetic structuring
over areas which should be connected by hydrological processes.
For black scabbardfish, see Case Study 3c.
Table 24 Nursery areas
Species
Nurseries areas
Roundnose
Juveniles occur in the same areas as adult fish with a complex combination of depth
grenadier
(Gordon 1979; Lorance et al. 2008)
Black
No nursery area known in the area of the fishery.
scabbardfish
Greater
Base upon western IBTS survey, juveniles occur on the shelf and shelf break,
forkbeard
shallower than adults
Blue ling
Icelandic shelf
Portuguese
No known nursery
dogfish
Leafscale
No known nursery
gulper shark
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Roundnose grenadier, black scabbardfish, greater forkbeard and deep water sharks are
considered to be mainly dispersed, i.e. non‐aggregative deep‐water fish (Koslow 1996). All
these species occur in almost all the area of the demersal deep‐water mixed fishery.
Some aggregative behaviour may nevertheless exist. For example in an orange roughy
aggregation observed by submersible on the Bay of Biscay slope, roundnose grenadier
appeared to be much more abundant than in surrounding areas (Latrouite et al. 1999;
Lorance et al. 2002).
Black scabbardfish is not known to be associated with particular features in the demersal
deep‐water mixed fishery area. As the only known spawning area is around Madeira, it is
likely that adult fish are associated to some restricted habitat features.
Greater forkbeard are widely distributed on the shelf (juveniles) and upper slope (adults).
The species may also occurs in coral reefs (Figure 23) but there is no quantification of its
ecological association with these features.

Figure 23 Greater forkbeard in a coral reef area, © Ifremer, Caracole cruise, south west Irleand,
August 2001.
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Recruitment:
Roundnose grenadier recruits to the fishery well before reaching commercial size so that
high discard rates are observed (Connolly and Kelly 1996; Allain et al. 2003; Lorance 2007).
Note that although there is no minimum landing size, small fish are not landed because they
are not of interest to fish processors. Due to the particular shape of the roundnose grenadier,
small amount of mucus on skin and poorly swimming capabilities, the larger mesh size of
commercial trawl still catch significant amount of small fish.
Table 25 Size and age at recruitment
Species
Size (age) at recruitment

Roundnose grenadier
Black scabbardfish

Greater forkbeard

Portuguese dogfish

leafscale gulper shark

80 cm Based upon length
distribution from on-board
observations
Size distribution in the fishery
unkown

70 cm (smallest individuals in
the landings), small number
caught below 80 cm
85 cm (smallest individuals in
the landings)

Size (age) of smallest
individuals in scientific
cruises
80 cm Based upon length
distribution from French deepwater cruises
Modal length of age 2 is 15-17
cm based upon French western
IBTS data. Smallest caught
individuals about 10 cm.
70 cm

85 cm

See Case Study 1c for blue ling. Data for siki sharks are derived from (Girard 2000).

Other salient aspects of the life cycles
There is no other salient aspect for roundnose grenadier, greater forkbeard and black
scabbardfish. For deep‐water a more difficult issue is to assess whether these species are
viviparous, ovoviviparous or oviparous.
Based upon examination of the uterine wall, Girard (Girard 2000) considered that the
leafscale gulper shark was viviparous. The uterus wall of this species is thick and displays
strong vascularisation. There is most probably some placentation as the uterine wall
displays villosities and ornamentation but no pregnant females of leafscale gulper shark
were caught. The Portuguese dogfish is more clearly viviparous as embryos could be
observed. Their weight increases 55% during the uterine stage and the uterine epithelium
includes cells likely to provide the maternal supply (Girard and Du Buit 1999).
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Feeding:
Table 26 Diet
Species
Roundnose grenadier

Black scabbardfish
Greater forkbeard

Blue ling

Portuguese dogfish

leafscale gulper shark

Food items

Reference and comment
Feeds on small preys, mainly
small planktonic crustaceans
(Mauchline and Gordon 1984a)
Mainly predator of large fish
(primarily blue whiting)
greater forkbeard is an
epibenthic feeder, feeding on
organisms associated with the
surface sedimenst (Mauchline
and Gordon 1984b). Similarly In
the Cantabrian Sea, 86% of the
diet is made of benthic
organisms (Velasco et al. 1996)
(Bergstad 1991)
0.5% Caridea
0.8% Pandalus borealis, 0.1% P. Blue ling is primarily piscivorous.
See also Case study 1c report
multidentata
7.2% Trisopterus esmarki,
51.8% Micromesistius
poutassou
0.1% Lycenchelys sarsi
39% unid. Teleostei.
Squid and fish predator
Some scavenging behaviour lay
(Mauchline and Gordon 1983)
occur (Mauchline and Gordon
1983)
65% fish, 35 % cephalopod
(Cortes 1999)

Predators:
The best up‐todate compilation regarding predators of these species can be found in (Howell
et al. 2009b,a).

Main gaps in knowledge regarding life history patterns and general species ecology:
For black scabbardfish the main gaps relate to migratory scheme and stock identity. It is a
major issue to assess whether fish from the West of the British Isles, West of Portugal,
Madeira are from one single panmitic or form several stocks. There is also a need for further
validation of age and longevity as this is essential to evaluate the stock(s) vulnerability to
fishing. Genetic analyses might be the best tool to assess stock structure. There is however a
need for other types of approaches such as analyses of seasonal LPUEs, catch rates and
length distributions by areas, in order the assess if migrations and growth are reflected in
the composition of catches.

Further data collection/research requirements:
Landings of black scabbardfish from the demersal deep‐water mixed fishery were not
sampled because the fish is landed headed. Sampling was been initiated in 2008 from on‐
board observations. On‐board sampling of length distribution should be continued.
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Implication of knowledge base on life history and species ecology for assessment and
management:
Scientific advice continues to be provided using the stock existing definitions. Nevertheless,
stock identity is a major issue and if the hypothetical stock units used for assessment are
advice may be seriously impacted. Strong trends in roundnose grenadier catch‐rates and
mean length clearly reflect that, whether there is one or several stocks, the species has been
heavily exploited since the late 1980s. The issue is quite different for future assessment and
management. At the start of the fishery, there was an accumulated “virgin” biomass that
could be fished down without damage to the biological productivity of stock (see Hilborn et
al. 2006). This fishing down phase is surely now over and management should aim at
stabilising the fishery at a long term sustainable level, which clearly needs to be estimated
for every stock. The step by step reduction of TACs that was made from 2003 to 2010 is part
of this process. This long‐term level can, and most probably will have to, be assessed on an
adaptative process where stock indicators will be monitored and landings regulated to
stabilize them at suitable levels.
In addition to this, Marine Protected Areas, whatever aim they are set for, are de facto
already one of the management tools and will most probably be further developed. It is
essential to understand the stock identity to advise on the proper size, geographical
location(s) and special regulations of these MPAs, if they are to be an efficient fishery
management tool. For example, if there is one single large stock, a single large MPA would
devoid one part of the stock from fishing mortality. If they are several stocks several MPAs
are required to achieve the same protection for every stock.
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1.5.

CS3a Red seabream in the Strait of Gibraltar (ICES Sub-area IX and Bay of
Biscay (Sub- area VIII but also includes VI and VII)

The red seabream is found in the NE Atlantic, from South of Norway to Cape Blanc, in the
Mediterranean Sea, and in the Azores, Madeira, and Canary Archipelagos (Desbrosses,
1938). Adults inhabit depths ranging around 300‐700 m. The vertical distribution of this
species varies according to individual size (Desbrosses, 1938; Guegen, 1974; Silva et al., 1994
and Gil, 2006).
The scientific organisation and Working Group responsible for carrying out stock
assessments and providing scientific advice is ICES and ICES WGDEEP, respectively.
The Fisheries Management Organisation(s) responsible for managing the stock and
supported fisheries is European Union (within the frame of the Common Fisheries Policy)
and National and Local Administrations.
The management unit is not the same as the stock assessment unit. The case study
management unit (Strait of Gibraltar) is considered only a small part of the area IX (stock
assessment unit), but its landings arise almost the 70% of the whole.
Figure 24 shows the Strait of Gibraltar area where P. bogaraveo (yellow points) has been
fished since 1983.

Figure 24 Strait of Gibraltar “voracera” fleet fishing grounds.
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1.5.1. Stock identity and status
As indicated by ICES WGDEEP, stock limits are generally determined not only by biological
considerations but also by agreed boundaries and coordinates. Thus, ICES considered three
different components for this species: a) areas VI, VII, and VIII; b) area IX and c) area X. This
separation does not pre‐suppose that there are three different stocks of red (blackspot)
seabream, but it offers a better way of recording the available information (WGDEEP, 2008).
Available information, particularly genetics and tagging, seems to support the current
assumption of three assessment units: VI – VIII, IX and X (WGDEEP, 2006). However
possible links between red seabream from the Azorean region with the southern Subarea IX,
Moroccan waters, Sahara Bank and Subareas VI, VII, VIII and the northern part of Division
IXa have not been studied extensively.
The inter‐relationships of the red seabream from areas VI, VII, VIII and the northern part of
area IXa and their migratory movements within these areas have been observed by tagging
methods and seasonal migrations have been reported (Gueguen, 1974).
A tagging programme was also carried out in Sub‐area Xa (Azores Islands). Based on the
results obtained up to now, no significant movements between areas (coastal, banks,
seamounts) have been reported but local seasonal migrations are observed (Pinho, 2003).
More recently, tagging has been done also in the Strait of Gibraltar (southern part of ICES
area IXa), where the majority of the fishery currently occurs. No significant movements are
reported, although local migrations are observed: feeding grounds are distributed along the
entire Strait of Gibraltar and the species seems to remain in this area as a resident population
(Gil, 2006).
Genetic studies show that there are no differences between populations from different
ecosystems within the Azores region (East, Central and West group of Islands and Princess
Alice Bank), but there are genetic differences between Azores and mainland Portugal
(Stockley et al., 2005).
In 2007, Piñera et al. suggested no significant genetic differences are present along Spanish
coasts (Mediterranean and Atlantic areas).
Viral studies of P. bogaraveo are currently underway at the Santiago de Compostela
University. A first analysis used tissue samples of spleen, kidney and brain of 33 fish from
the strait of Gibraltar fishery. Only 2 fishes were completely free of viruses (6%). The
remaining 31 were positive for one or more viruses. Only 1 fish was positive for
betanodavirus.
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Gueguen, 1974
Pinho, 2003
Gil, 2006

Figure 25 Red seabream tagging surveys

Betanodaviruses are classified in four different genotypes which seem to exhibit a certain
geographical distribution. Genomic sequencing of the PCR (Polymerase Chain Reaction)
products obtained from the red seabream could give some clues about the distribution of the
fish populations analyzed. Unfortunately, due to the low viral load, only one PCR product
was sequenced and the results obtained are not conclusive (Bandín, pers. com.).
There are stocks of this species adjacent to the Case Study stock; red seabream also inhabit
(i) Morocco waters (recaptures of tagged fishes were also notified by Moroccan fishermen),
(ii) southern Alboran Sea (GFCM Sub‐Area 3), (iii) FAO western Mediterranean Region
Balearic Division (Subarea 37.1.1), (iv) Morocco coastal (CECAF Division 34.1.1) – FAO
Morocco Coastal Division (Subarea 34.1.1)
It is suspected that immigration/emigration is occurring from/to areas outside the stock area.
Juveniles show significant displacements from south Mediterranean breeding areas towards
the Strait of Gibraltar, where the fisheries take place (Sobrino and Gil, 2001; Gil, 2006).

85

SPAIN

MEDITERRANEAN SEA
ATLANTIC
OCEAN

MOROCCO

Figure 26 Location and movements from the red (blackspot) seabream tagged samples (Gil, 2006).

Tagging studies have been carried out. Migration patterns have been studied using tagging
surveys in the Spanish South Mediterranean region and the Strait of Gibraltar (Gil et al.,
2001; Sobrino and Gil, 2001). Trap gears were utilised to catch red seabream juveniles in the
Mediterranean Sea and adults in the commercial fishery area were caught with the
“voracera” gear. Since 1997, 7066 fish were tagged (juveniles + adults) and at the moment
396 recaptures were notified. Recaptures from tagged juveniles show significant
displacements from the south Mediterranean breeding areas toward the Strait of Gibraltar.
However, recaptures from tagged adults did not reflect big displacements, which are limited
to feeding movements between the different fishing grounds where the “voracera” fleet
works (Gil, 2006).
Stock unit uncertainties and minor Morocco catches in the case of Strait of Gibraltar area
should have effects on the current assessments.

The current status of the stock:
Estimates of SSB vary according to the use, or not, of a plus group, but this not so important
in the recent years. In every case the decreasing trend is clear enough. Current SSB remains
at the minimum of the whole series (WGDEEP, 2008).
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Figure 27 Area IX P. bogaraveo SSB trend from the last ICES WGDEPP assessment.

From these results, in the year 2008 ICES recommended that catches in Areas IXa and Xa
should be constrained to recent average catches (2003–2007) of 500 t in Area IXa. Also the advice
includes a recommendation to collect information that can be used to evaluate a long‐term
sustainable level of exploitation.
The recent historical trend in the stock is stable, but at low level.

Life history characteristics (LHCs):
Table 27 Life history characteristics
LHC
Best estimate
Maximum observed
62
length
Maximum observed age
10+
Length at 50% maturity
30.15 cm (♂) and
35.73 cm (♀)
Age at 50% maturity
4 years (♂) and 5
years (♀)
Length at recruitment
25 cm
Age at recruitment
3
L∞=62*
k=0.162
t0=-0.337
Fecundity, egg size etc
Natural mortality
0.2

Derived from?
Length distribution

Other estimates

Otoliths reading
Biological sampling
Biological sampling
and otoliths reading
Length distribution
VPA assessment
Otoliths reading

Tagging studies

Assumption

Whatever!!!

Main gaps in knowledge regarding LHCs:
In general, life cycle stages prior to recruitment are poorly understood, but for their
importance to assessments the main gaps concern ageing and natural mortality (M)
estimates.
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To solve ageing problems otoliths reading workshops would be a good initiative, despite we
have not otoliths from the whole series. For natural mortality and first life cycle stages ad hoc
research programmes are needed.

Implications of gaps in knowledge about LHCs for assessment and management:
Obviously the main problem is the uncertainty of the assessment results. ALKs computed
from one year must not be applied to samples taken in a different year, and they could give
biased results (Westrheim and Ricker, 1978).

1.5.2. Life history pattern and general species ecology:
Hermaphroditic: The smallest specimens are mainly males, then most individuals change
sex and became females.
Red seabream are considered a determinate spawning species. Spawning seems to take place
in the Strait of Gibraltar area, where the fishery is carried out. The spawning season seems to
take place during the first quarter of the year (Gil 2006). These estimates coincide with those
obtained by Krug (1994) for the Azores Islands (ICES Division X) and with previous studies
from Cantabrian Sea by Sánchez (1983), Alcaraz et al. (1987) and Castro (1990) in ICES
Division VIII.
There is not so much information on early life history and early life stages. Nothing is
known about the where in the water column the various life cycle stages found. A brief
review of the species vital history could be: later the spawning season, currents moves eggs
and larvae to both sides of the Strait of Gibraltar. The species spends its early years in coastal
areas (bays, breakwaters and even inside ports). Later, venturing to move away from these
sheltered areas. Once recruited to the fishery (at three years and minimum length 25 cm) it
seems to remain in the Strait of Gibraltar area continuing their growth and maturation,
spawning, sexual change etc. As with other species there is a tendency to migrate to greater
depths with growth.

Feeding:
Its difficult to investigate the species feeding ecology because fish are captured in a baited
fishery. However ongoing studies revealed that red seabream diet in the Strait of Gibraltar is
mainly Sergia robusta and a secondary prey group is the Stomiiformes.

Predators:
There is no available information on predators, but dolphins should be considered (pers.
comm. from Ceuta Veterinary).
The main gaps in knowledge regarding life history patterns and general species ecology are
related to early life stages and relationships between species and the sea bottom.
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Implication of knowledge base on life history and species econlogy for assessment and
management:
The main problem is the uncertainty of the assessment results, which currently do not
consider ecological information.
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1.6. Red (blackpot) seabream in the eastern Mediterranean sea
The Red blackspot seabream (Pagellus bogaraveo) stock considered here is the one for the
eastern Ionian Sea (FAO‐GFCM2 Sub‐Area GSA‐20 –).

Figure 28 FAO-GFCM sub-areas map

Adult P. bogaraveo inhabit depths ranging around 300‐700 m (specimens >20 cm TL3 are
considered adults, since the smaller mature specimen was found to be 19.7 cm of TL)
(unpublished data, Anonymous, 2001). Young specimens (<15 cm TL) are generally found in
waters less than 100 m of depth.
A presence map of P. bogaraveo in the study area (Figure 29) as inferred from scientific
surveys and commercial fishing monitoring, depicts the wide distribution of the species
both on the continental shelf, as well as the continental slope.
The consistent occurrence of some specimens in the continental shelf is most likely
illustrating the increased abundance of juveniles in the shallow coastal areas, a fact that is
strongly supported by the significant relation between size and depth (Fig. 30). However,
juveniles may some times be found down to even 700 m of depth. (Fig. 30).
To date there are no clearly defined management/assessment units and the species is not
currently assessed, since the species is not among the target species list of EU‐DCR4.
However, FAO‐GFCM suggests that the eastern Ionian Sea should be considered as a
separate management unit (GSA‐20).

2

General Fisheries Commission for the Mediterramean (http://www.gfcm.org/gfcm)
Total Length
4
National Data Collection Program applying EU Data Collection Regulation COM 1543/2000
3
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On a state level, the organization responsible for managing the fisheries is the Greek
Ministry of Rural Development and Food5. Scientific advice is occasionally provided by
FAO‐GFCM and the EU‐STECF6.

Figure 29 Map of the studied stock area, showing the sites where P. bogaraveo was found during
various surveys (left) and the main depth strata (light blue & red) of the presence of the species
(right).
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Figure 30 Size (TL) - Depth scatter-plot for P. bogaraveo in the eastern Ionian SeaStock identity and
status
5
6

http://www minagric.gr/en/index html
Scientific, Technical and Economic Committee for Fisheries (http://fishnet.jrc.it/web/stecf )
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1.6.1. Stock identity and status
No genetic or morphometric studies to identify and delineate the stock have ever been
conducted in the study area. Furthermore, no tagging experiments have been carried out
and movements to and from adjacent areas (GSA 19 – west Ionian; GSA23 – Aegean Sea)
may be occurring. Although P. bogaraveo is a valuable commercial species, it has been
disregarded by the scientific community so far, and as a result, further investigation is
needed to delineate the stock reliably; just to mention some:
•
•
•
•

genetic studies
study of the morphometric characteristics among different regions
tagging experiments
ichthyoplankton studies

Some limited information related with the stock can be extracted out of various research
projects aimed to achieve other objectives (Papaconstantinou et al. 1987; MEDITS reports
1994‐2008; Petrakis et al. 1999; Petrakis et al. 2001; Anonymous, 2001; Mytilineou et al. 2003;
EU‐DCR NDCP7 reports 2003‐2008). Such information may include:
•
•
•
•
•

geographical and bathymetrical distribution,
aspects of life history,
feeding and
population structure
selectivity experiments

Consequently, sound scientific advice on the current status of the stock cannot be given.
Petrakis et al. (2001) provided some simple advice concerning the management of red
blackspot seabream gillnet fishery in the area. Their main suggestions were:
1. establishment of a minimum mesh size of 90 mm, and
2. fishery closure during the reproduction period
However, this straightforward “unsophisticated” management plan was not taken into
consideration by the Ministry.
The new regulation (EU COM 1967/2006), increasing the MLS8 to 33 cm TL, seems not
applicable (Mytilineou & Machias, 2007) and it is not taken into consideration by the fishers.
Therefore, limited changes in the management of the stock could be considered to have
occurred over the last decade:
1. increase of the trawl mesh size to 40 mm in 2001 (Note: the species consists a small
by‐catch in the trawl fishery);
2. ban of net‐fishing in recreational fisheries (EU COM 1697/2006).

7
8

National Data Collection Program applying EU Data Collection Regulation COM 1543/2000
Minimum Landing Size
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The recent historical trend in the stock, based on available landings data is contradictory.
National Statistical Service of Greece (NSSG) trends are slightly declining from 1994 to 2004
(Mytilineou and Machias, 2007) with an increase afterwards, while EU‐DCR NDCP annual
landings estimations fluctuate through the years (NDCP, 2008). On the other hand,
experimental fishery independent surveys have shown an increasing trend in the species
biomass from 2003 and after (MEDITS survey).
The lack of knowledge regarding both the biological parameters of the stock as well as the
impact of the fishery on the population, stand as the most significant obstacles in the
managers’ path to provide reliable fisheries advice.

Life history characteristics (LHCs):
The main gaps in knowledge regarding LHCs concern population size structure,
hermaphroditism, sex ratios, maturity and natural mortality rates.
Size composition from fisheries targeting the stock (gillnets, longlines) is lacking small
specimens. The juvenile portion of the population is mainly caught and discarded by
trawlers, which principally operate in waters shallower than those encountered by large
specimens.
Although spawning period is assumed to take place during the winter months in the
western Mediterranean, in the British Isles it is reported that spawning occurs in summer
(Bauchot & Hureau, 1986). In the Greek waters, Petrakis et al. (2001), although lacking winter
samples, assumed that this was the spawning period, mainly because no mature specimens
were identified in their spring and summer samples. However, unpublished data from
experimental surveys and observations on‐board commercial boats revealed that late
summer may actually be the spawning season. Samples from ichthyoplankton surveys
(unpublished data) support this belief. Anyway, the reproductive potential (fecundity) and
maturity estimates (length at first maturity) are still to be determined.
Specific LHC characteristics that are unknown to date include: natural mortality (M),
recruitment (period, size at), young‐adults separation, reproduction (spawning period, size
at maturity), hermaphroditism.
A summarized report including the most robust information available to date is given in
Table 28 below.
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Table 28 Life history characteristics summarized information for P. bogaraveo in the eastern Ionian
Sea.
LHC
Best estimate
Derived from?
Other estimates
Maximum observed
49 cm
Mytilineou &
length
Machias, 2007 (and
references therein)
Maximum observed
Chilari et al., 2006
13 years (38.2 cm TL)
9 years (33.8 cm TL) –
age
–scales reading
otolith reading
(Chilari et al., 2006)
(considered more
(re-reading seems
accurate because
necessary)
otoliths do not present
so many false rings as
scales, although rereading seems
necessary)
Length at 50% maturity N/A
min length of mature
female 19.7 cm
(unpublished data,
Anon., 2001)
Age at 50% maturity
N/A
Min age of mature
female: 3 years
(according to agelength key of Chilari et
al., 2006)
Length at recruitment
Min length:15 cm
Petrakis et al., 2001
(gillnets)
Min length: 7 cm (bottom Papaconstantinou et
trawl)
al., 1987
Age at recruitment
1+ (gillnets)
0+ (bottom trawl)
(according to the agelength key of Chilari et
el., 2006)
Growth parameters:
Females:
Chilari et al., 2006
(Mytilineou &
t0 =-2.28, k=0.10,
(von Bertalanffy
Age classes : 2-9
Papaconstantinou,,
parameters: k, t0, L
Linf=49.5
1995)
infinity, for example)
Males:
Age classes : 0-3
t0 =-1.81, k=0.106,
t0 =-2.72, k=0.186,
Linf=49.2
Linf=25.1
(considered more
(not accurate)
accurate since a large
range of sizes was
included in the analysis)
Fecundity, egg size etc N/A
Natural mortality
N/A

Some of these gaps can be addressed by regular monitoring; e.g.: P. bogaraveo could be
added to the Greek EU DCR‐NDCP target species list, so that data will be routinely gathered
under the established sampling scheme (on‐board observations; market samplings; landings
recording). Such valuable information may elucidate some aspects of the stock.
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On the other hand, a dedicated research initiative is needed, since regular monitoring under
the EU DCR‐NDCP scheme may not suffice to clarify all our uncertainties. This is mainly
due to:
•
•

the very small fraction of the fishing fleet that is actually sampled (no census
sampling is carried out in the Greek scheme), and
fishery closures and seasonality: trawlers are banned during summer, whereas the
peak season for the target fisheries (nets and longliners) is summer, due to the
increase of market prices and better weather conditions.

These limitations pose serious obstacles in obtaining homogenous and good quality data
sets in time and space, and the need for fishery‐independent research is obvious.
Experimental surveys carried out on a seasonal basis, by different depth strata and habitats,
will allow for truthful determination of spawning period, size at maturity, sex ratio, and
young‐adults separation. Furthermore, they will confirm the protandric nature of the
species, and finally provide a reliable size composition for the stock.

1.6.2. Life history pattern and general species ecology
The species reproductive type is hermaphroditic. It is considered to be protandric and most
males change sex to females (Krug, 1990). Hermaphrodite fish in the Greek seas were
observed in lengths between 200 and 320 mm. Almost all larger fish, were females. (Petrakis
et al., 2001).
It is a batch spawner (Buxton & Garratt, 1990), however the spawning period and grounds in
the study area are issues yet to be determined. Karrer (1984) has described the early life
stages (larvae) in the NW African coast. Larvae are pelagic, floating in the water column just
below the thermocline (Lo Bianco, 1909; Giovanardi & Romanelli, 1990). No scientific
literature exists to date for the study area. However, unpublished data from
ichthyoplankton surveys identified P. bogaraveo larvae (sized between 4‐7 mm) during
September in the central Aegean Sea.
Juveniles and adults are associated with particular topographic features and sea‐bed
substrates. Juveniles are frequently observed in shallower waters (<100 m) near estuaries,
while adults reside in deeper waters, especially near banks (Bauchot et al., 1986).
Discrete nursery areas are not designated in the literature. However, some indications can
be drawn from size data from various scientific surveys (see Fig 31 below ‐ red triangles
indicate areas where juveniles (0+ group) were found in abundance). It is unknown if these
areas are discrete, however the presence of juveniles was consistent throughout the years in
some of these regions. Generally, young of the year were found in waters <50 m of depth
and near major river mouths.
Size of recruits depends on the fishery. In the target fishery (static bottom gillnets) the
smallest length class consists of fish 15 cm TL. In the bottom trawl fishery (by‐catch), this
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size reduces to 7 cm TL. The smallest individuals encountered in scientific cruises were fish
as small as 6.5 cm (0+ age group – MEDITS survey). No information on recruitment
variability is available.
Information on feeding habits comes also in short supply. For a sample consisting of
recruits/juveniles, prey items in order of occurrence in stomachs were: crustaceans, bivalves,
amphipods, fish, copepods (Papaconstantinou et al., 1994). Empirical information out of
fishermen interviewed, suggests that stomachs were full of numerous small black fish,
presumably Stomias boa boa.

Figure 31 Plausible nursery areas of P. bogaraveo in the eastern Ionian Sea

The main predators are unknown in the Greek waters, however studies in other areas
(Azores – Gomes et al., 1998) cite that Conger conger, Raja clavata and Galeorhinus galeus must
be considered as potential predators. All three species are present in the Ionian Sea area.

Implication of knowledge base on life history and species econlogy for assessment and
management:
Concluding, the main gaps in knowledge regarding life history patterns and general species
ecology can be summarized as:
•

Reproductive pattern: Where are the potential spawning grounds? Fecundity
estimates? Role of hermaphroditism in the catch composition?
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•
•

Feeding biology: how does it evolve during life stages? Which are the potential
predators? Which areas designate the feeding grounds?
Migration: is there a migratory pattern? Is it seasonal? Is it uni‐ or multi‐directional?
Why is the species migrating (feeding, spawning, wintering)? Is segregation by sex
or age classes occurring?

Dedicated research initiatives are needed. Seasonal experimental surveys should be carried
out, by different depth strata acquiring biological samples (gonads, stomachs, hard parts for
ageing). Uncertainties exist on various aspects such as: reproductive patterns, length at first
maturity, spawning biomass, natural mortality, all of them hindering the reliable assessment
of the stock.
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1.7. CS3c Black scabbardfish in ICES Sub-area IXa
There is thought to be a single stock of black scabbardfish in the NE Atlantic; for stock
assessment and management purposes two components are considered: the northern and
the southern. This Case study deals with the southern component.
The map of the spatial area covered by the case study southern component of the stock is
presented in Figure 32. However the distribution of the black scabbardfish stock is extends
both northwards and southwards.

Figure 32 Spatial area of the southern component of black scabbardfish addressed in CS 3c

The depth range of the adult stock is probably >1000m (information from fisheries).
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ICES WGDEEP is responsible for carrying out stock assessments and ICES ACOM is
responsible for providing scientific advice.
Management of the stock is carried out by the EU under the Common Fisheries Policy. The
management and stock assessment units are the same.

1.7.1. Stock identity and status
Against a paucity of stock structure information, there is considered to be a single stock in
the NE Atlantic. The different nature of fisheries in the northern and southern areas and lack
of information on migration led to the adoption of northern and southern components for
management purposes.
There is a clear need for studies for stock identity, notably on molecular markers. The
hypothesis of a unique stock along the NE Atlantic needs to be investigated.
Two previous projects on the biology of black scabbardfish in NE Atlantic ʺEnvironment
and biology of deep‐water species Aphanopus carbo in the NE Atlantic: basis for its
management (BASBLACK)ʺ (EC DG XIV Study Project 97/0084) and “Black scabbardfish in
Portuguese waters: measures of conservation and quality control (APHACARBO)”
(POCTI/CVT/46851/2002), presented inconclusive results in relation to stock identity.
It is thought that the dispersion of the different life stages of black scabbardfish is associated
with vertical and horizontal migrations dependent on feeding and reproduction in the NE
Atlantic (Anon., 2000): eggs hatch around Macaronesia area at great depths; during the first
years of life, juveniles migrate in search of food to more northern waters (W British Isles),
where they live at depths of 300‐400 m; after a period of growth in these areas at greater
depths they move south (Mainland Portugal) and sink to the deep water column layers,
where they reach the adult phase; later, adults move away to Macaronesia waters to spawn.
Tagging is impractical – landed specimens are dead due to great pressure differential as they
are brought to the surface.

Current status of the stock:
The most recent ICES advice, in 2008, was:
•

Southern component – CPUE in Subareas VIII and IX does not indicate any clear trends
but no information is available before 1996. Recent levels of catches do not appear to have had
a negative impact. ICES recommends that catches should be constrained to 2800 t (average
2003–2007) and to collect information that can be used to evaluate a long‐term sustainable
level of exploitation.

•

Northern component – Despite the lower landings in recent years, CPUE in Areas Vb, VI,
VII and XII has declined to about 20% of its initial level. ICES recommends that catches
should be constrained to 2000 t (50% of the level before the expansion of the fishery, 1993–
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1997). The fishery should not be allowed to expand unless it is demonstrated that it is
sustainable.

Recent historical trend in the stock:
•

Southern component (the present Case Study): longline CPUE in Division IXa has
been relatively stable during the last decade.

•

Northern component: in the northern area, the state of the stock remains uncertain
but the available CPUE data indicate a decline in abundance since 1990.

Life history characteristics (LHCs):
Table 29 Life history characteristics
LHC
Best estimate
Maximum observed
1510 mm
length
Maximum observed age
32 y
Length at 50% maturity
1028 mm (females)

Derived from?
Figueiredo et al. 2003

Age at 50% maturity
Length at recruitment
Age at recruitment
Growth parameters:
(von Bertalanffy
parameters: B0,T0, L
infinity, for example)

none
none
none
(Madeira) Females:
Linf = 142 cm; k =
0.260 y-1; t0 = -2.079
y. Males: Linf =
155.3 cm; k = 0.155
y-1; t0 = -3.265 y.

Fecundity, egg size etc

73-373 oocytes g-1
female (Madeira).
Vitellogenic oocytes
ranged from 0.60 to
1.50 mm.
No

Natural mortality

Other estimates

Kelly et al. 1998
Figueiredo et al. 2003

15 y (Anon. 2000)
1095 mm (males) and
1144 mm (females)
(Pajuelo et al. 2008).

Morales-Nin and SenaCarvalho 1996

Males: Linf = 1410
mm; k = 0.263 y-1; t0 = 3.507 y. Females: Linf
= 1483 mm; k = 0.196
y-1; t0 = -4.467 y. All:
Linf = 1477 mm; k =
0.200 y-1; t0 = -4.58 y.
(Canary Islands,
Pajuelo et al. 2008)

Neves et al.
(submitted)

The main gaps in knowledge regarding life history characteristics are in relation to natural
mortality and recruitment.
There is a need to design specific research programs to fill these knowledge gaps.

1.7.2. Life history pattern and general species ecology:
Black scabbardfish are gonochoric, and they are determinate spawners
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Spawning occurs in the Madeira Islands (Figueiredo et al., 2003) and the Canary Islands
(Pajuelo et al., 2008). Reproduction is also reported but never confirmed in Porcupine Bank
(Ehrich, 1983) and Icelandic waters (Magnússon and Magnússon, 1995).
In Madeiran waters, spawning occurs in the last quarter of the year. The early life stages are
unknown in the scientific literature. It is hypothesised that hatching and early larval growth
occurs in Madeira; later young juveniles migrate to W British Isles where they remain
during some time to grow.
In the southern component of the stock black scabbardfish is mainly caught at depths
between 1100 and 1500 m. In the W British Isles, specimens are caught between 800 and 1400
m depth (Allain et al., 2003).
Main gaps on the knowledge of species dynamics relate to age and size of recruitment to the
fishery; and there is a need for research on recruitment variability and its causes?

Prey items:
Prey items are not known for the southern component (Santos, 2000). The northern
components diet is dominated by fish, including blue whiting (Micromesistius poutassou),
deep‐water rockling (Antonogadus macropthalmus) and mackerel (Scomber scombrus) (Tucker
and Palmer, 1949; Ehrich, 1983; Mauchline and Gordon, 1984), with occasional occurrence of
squid and crustaceans (Nakamura and Parin, 1993; Anon., 2000).

Predators:
Few cases of predation on black scabbardfish are documented. The occurrence of two small
individuals (with 10 and 15 cm) in the stomach of a longnose lancetfish (Alepisaurus ferox)
was reported off Madeira (Maul, 1950).

Implication of knowledge base on life history and species econlogy for assessment and
management:
There are extensive gaps in our knowledge of spatial and temporal distribution of the
different life stages. Initial research requires a research survey(s) to identify the distribution
area of each life phase in the N E Atlantic
The limited knowledge on stock structure and dynamics (temporal and spatial) hinders
adequate assessment of it’s the exploitation status of the fished stock.
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1.8. Northeast Atlantic oceanic redfish (Sebastes mentella)
1.8.1 Beaked redfish, Sebastes mentella, in the northeast Atlantic, ICES areas I & II
Beaked redfish, Sebastes mentella, in the northeast Atlantic, ICES areas I & II inhabits both
pelagic and bottom habitats. It is found on the continental shelf, slope and in the open ocean.
The distribution is mostly controlled by the presence of water from Atlantic origin. The main
areas of occurrence include the Barents Sea shelf and trenches, including waters
surrounding the Svalbard archipelago, the continental shelf and slope to the west of Norway
and the Atlantic waters in the Norwegian Sea. On continental shelves and slope, beaked
redfish can be found close (<10m) to the bottom (demersal component) but also in the layers
above (pelagic component). In the Barents Sea, results from combined hydroacoustics and
bottom trawling surveys indicate that the pelagic component of the population can
constitute up to 80% (Anonymous, 2009c).

Figure 33. Map showing the distribution of occurrence of beaked redfish (S. mentella) in the
Northeast Atlantic. The bottom topography is illustrated by selected isobaths.

The vertical distribution of fish ranges from 150m to 800m with higher concentrations in the
400-600 layer.
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The scientific organisation and Working Group responsible for carrying out stock
assessments and providing scientific advice is the ICES Arctic Fisheries Working Group
(AFWG, assessment) and Advisory committee (ACOM, Advice)
The stock is managed by National authorities (mostly Norway) and the North East Atlantic
Fisheries Commission (NEAFC, www.neafc.org). The Norwegian‐Russian Fishery
Commission provides additional management measures.
The assessment unit is defined by ICES areas I and II which encompass different EEZs
(Norway, Svalbard Fisheries Protection Zone, Russia, Greenland, Iceland, Faroes, EU) and
international waters. These can constitute distinct management units.
1.8.1.1 Stock identity and status
S. mentella is found in the North Atlantic with a spatial distribution spanning from the
Labrador Sea and south of Newfoundland to the west, to Spitzbergen and the Kola
peninsula to the east. Recent results have shown that in the Irminger Sea, the species is
divided in separate biological stocks which have distinct geographical and vertical
distribution in the water column (Cadrin et al., 2009). The so‐called ‘shallow pelagic’
component of the Irminger Sea is related to the ‘shallow pelagic’ in the Norwegian Sea. In
the Norwegian Sea, individual biological traits vary greatly with depth and geography
(ICES, 2008a) but it is yet unknown whether the Norwegian Sea redfish is made of one or
several biological stocks.
Beaked redfish stock identity in the northeast Atlantic is not yet fully understood. A robust
delineation of the stock components would require investigation in genetics,
morphometrics, parasitology and tagging. Some of these have been performed in the past
but have not reached unanimous conclusions, possibly because of insufficient sample size
and inadequate sampling strategies (e.g. not all parameters measured at the same time,
depths strata not all well sampled, and so on).
The first genetic study (Nævdal, 1978) was initiated to identify S. mentella from the other
Sebastes species as juveniles from this genus are difficult to differentiate by morphology.
Later, genetic studies by Nedreaas and colleagues confirmed that the characters used
(among others; spines on operculum, protrusion on lower jaw, colouration) could identify
the adult S. mentella from the other species (Nedreaas and Nævdal, 1991b), (for more
references see also ICES, 2004; Johansen and Dahle, 2004)
S. mentella from ICES subarea I have only been included in molecular genetic studies of stock
identification as an outgroup. The result of these studies is not conclusive about possible
genetic stock structure. One study show that the S. mentella from ICES subareas I to be
genetic different from a panoceanic S. mentella (Roques et al., 1999; Roques et al., 2002) and
was found different from the Faroe Bank S. mentella, but not S. mentella from the Faroe Shelf
(ICES, 2004; Johansen, 2003; Johansen et al., 2000). While another study from ICES subareas
II found S. mentella from this region to differ from the Irminger Sea Deep sea component, but
not from the Irminger Sea pelagic component (Stefánsson et al., 2009). In the studies above
very few samples of S. mentella from ICES subarea I have been included. Therefore to
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conclude on the genetic stock structure of the species in ICES subarea I and II a larger
genetic study covering wider areas is needed.
In a study measuring shape of otoliths, the Norwegian S. mentella (Subarea I) was found to
represent a unique region different from the West Atlantic S. mentella (Stransky, 2005). The
morphometric study by Saborido‐Rey (2000) and Nedreaas (2000) showed that the
S. mentella from ICES subarea I could be composed of two stock components. For further
clarification of the the stock identity of S. mentella in ICES subarea I and II, a more
comprehensive study as outlined in the REDFISH9 project and by Cadrin et al. (submitted) is
needed.
Results from genetics studies suggest that there might be exchanges between the Irminger
Sea and the Norwegian Sea stocks. This process is not currently integrated by the assessment
working group which considers (at least implicitly) that such exchanges may have little
influence on the dynamics of the stock in ICES areas I and II.
Tagging studies:
Because of lethal barotraumatic injuries on fish captured with standard fishing gears,
tagging of redfish requires special equipment so that fish can be tagged in situ, i.e. at depth
of several hundred meters. There has been tagging experiments of beaked redfish with such
equipment (the UTE: underwater tagging equipment) around Iceland (Sigurðsson et al.,
2006). These experiments are recent and still carried out only to a limited geographical
extent. No such tagging experiment has been performed for the stock in ICES areas I and II.
Aspects of stock identity knowledge data that impact on assessments and fisheries advice
The lack of information on stock identity in ICES areas I and II imposes that the assessment
is carried out as if only one biological stock is present. Results from the Irminger Sea
suggests that the situation can be more complex and that several biological units may exist
in the area, possibly with geographical and depth segregation (Stefánsson et al., 2009).
Current status of the stock
Abundance indices historically calculated for the Barents Sea show a decline in the
population and more worryingly, very low recruitment for the period 1992‐2005. Recent
surveys conducted on the pelagic component of the stock in the Norwegian Sea suggest that
the biomass in this area may be of at least 200,000 tons and probably as high as 500,000 t
which would then represent the bulk of the stock biomass (ICES, 2008a). International
pelagic 0‐group surveys have been conducted annually in the Barents Sea and Svalbard
areas since 1965, with the same method since 1980. This is considered to be a reliable
recruitment index for the S. mentella inhabiting the Norwegian‐ and Barents Seas (ICES Sub‐
areas I and II). After fifteen years of low indices and poor recruitment, some improvement is
seen in recent years. However, due to all these years of extremely poor recruitment,

9

The EU-REDFISH project was run from 2000 to 2004. The web page of the project, where most documents
can be downloaded, can be found at: http://www.redfish.de/

104

exploitation will have to rely on todayʹs mature and fishable stock for the next fifteen years
of recruitment.
The advice provided by ICES‐ACOM in 2009 is:
The new data (landings and survey) available for this stock do not change the perception of the stock
in the Barents Sea and Svalbard area. Therefore, the advice for this fishery in 2010 is the same as the
advice given in 2007 for the 2008 fishery and re‐iterated in 2008 for the 2009 fishery: There should be
no directed trawl fishery on Sebastes mentella in Subareas I and II in 2010. Area closures should be
maintained and by‐catch limits should be as low as possible until a significant increase in the
spawning‐stock biomass (and a subsequent increase in the number of juveniles) has been verified.
In addition, ICES offers the following consideration:
Results from the pelagic survey conducted in 2008 indicate a significant, but unquantifiable,
spawning biomass in the Norwegian Sea. There are indications, however, that recruitment in the next
12‐15 years will be low. A limited fishery is prosecuted at present.
Figure 34 below highlights the poor recruitment of redfish in the 1990s and early 2000s from
surveys conducted in the Barents Sea and Svalbard area.

Figure 34. Length‐disaggregated abundance indices for S. mentella north of 69°N, from combined
Norwegian bottom trawl surveys 1992‐2008 at Svalbard (summer/fall) and in the Barents Sea
(winter). Fish 15‐29 cm (dark blue) are mostly immature and fish greater than 30cm (light
blue) are mostly mature, abundance index is given in millions (left axis). The 0‐group index
(yellow bars) is given as an index of year‐class‐strength.

Recent historical trend in the stock:.
Declining since the mid‐1990s with a population gradually becoming older as a result of
recruitment failure. Signs of higher recruitment are seen in 2007 and 2009 and will need to
be confirmed by future observations (ICES, 2009a).
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Life history characteristics (LHCs):
Table 30. Life history characteristics
LHC
Maximum
observed
length
Maximum observed age
Length at 50% maturity

Best estimate
47 cm
75y
31cm

Age at 50% maturity

11y

Length at recruitment

26cm (demersal)
30cm (pelagic)
6y (demersal fishery)
11y (pelagic fishery)
All: Linf=49,
K=0.06, t0=-2.4710

Age at recruitment
Growth parameters: (von
Bertalanffy
parameters:
B0,T0, L infinity, for
example)
Fecundity, egg size etc

Natural mortality

live bearing, may
extrude 20,000 to
150,000 larvae12
Unknown, probably
around 0.05-0.1

10

Derived from?
(Gjøsæter et al., 2009)

Other estimates

Otolith radiochemistry
(Campana et al., 1990)
IMR survey data 20042009
IMR survey data 20042009
(ICES, 2009a)
(ICES, 2009a)
(Nedreaas, 1990)

Immature: Linf=36.4,
K=0.108 t0=0
Mature: Linf=44.4,
K=0.0043, t0=-16.911

(Jones, 1969)

Erin Bjørkvoll and
Sondre Aanes, pers.
13
com

unsexed individuals and combined for mature/immature. Male/Female growth rate are different and the
growth function varies between immature individuals (personal observations from IMR survey data 2004-2009)
11
unsexed individuals and separated for mature/immature. Based on IMR survey data 2004-2008 processed as
in Anonymous, 2009c. Report of the NEAFC working group on collating information on the distribution of
Sebastes mentella in ICES sub-areas I and II and distribution of catches from the stock. North East Atlantic
Fisheries Commission, London, p. 42.
12
based on Irminger Sea fecundity measurements: Jones, D.H. (1969) Some characteristics of the pelagic
redfish (Sebastes mentella Travin) from weather station alfa. J. Cons. int. Explor. Mer, 32, 395-412.
13
Estimations based on a Bayesian state-space assessment model for Sebastes mentella developed from: Aanes,
S., Engen, S., Sæther, B.-E., Aanes, R., 2007. Estimation of the parameters of fish stock dynamics from catchat-age data and indices of abundance: can natural and fishing mortality be separated? Can. J. Fish. Aquat. Sci.
64, 1130-1142.
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Figure 35: Modelled proportion at maturity for 1‐60 year old S. mentella. based on data
from IMR survey 2004‐2009, as in Anonymous (2009c). 50% maturity is reached at 11y.

Figure 36: Modelled mean length‐at‐age for 1‐60 year old S. mentella using separate growth
functions for immature (red) and mature (blue) fish and for the whole population (black),
using proportion mature as weighting factor (as in Figure 35). The model is valid for age 7+
as there is very little data used to fit for younger age groups.
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Figure 37: Modelled mean weight‐at‐age for 1‐60 year old S. mentella using separate growth
functions for immature (red) and mature (blue) fish and for the whole population (black),
using proportion mature as weighting factor (as in Figure 35). The model is valid for age 6+
as there is very little data used to fit for younger age groups. For age 1‐6, empirical data from
Russian surveys where used. Redrawn from Anonymous (2009c).

Main gaps in knowledge regarding LHCs:
Appropriate sampling and determination of population age structure. Poor standardisation
between countries of maturity determination.
How can they be addressed:
There has already been some effort conducted to validate and harmonise the methodologies
used for age determination at an international level (ICES, 2006). This should however be
pursued, since there are still national non‐standard methodologies which forbid data
compilation at an international level. A maturity scale has been agreed at an international
level (ICES, 2009c) but there is a requirement for workshops to be conducted in order to
guarantee that this scale is well understood and used in a standardised fashion across
nations and research laboratories.
Aspects of LHC data that impact on assessments and fisheries advice to managers?
Time series of age data may be doubtful. This is especially true before 1990 when scale
reading was still used. At present, age is determined by otolith reading but the methodology
is not yet fully standardised and validated. The impact of uncertainty in past age
determination can be partially compensated by the high longevity of redfish which allows
for year‐class strength reconstructions back to several decades. Population age structure
inferred from age‐length‐keys (ALK) may be poor – except for young individuals – because
of high longevity/slow growth which implies that many age groups are usually merged into
single length groups. This requires that ALKs are updated frequently. As for many fish
species, natural mortality and its year‐to‐year variability remain key unknowns.
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1.8.1.2 Life history pattern and general species ecology
Beaked redfish is gonochoric and ovoviviparous. The male and female mate several months
before the female extrude the larvae. The females carry sperm and non‐fecundated eggs for
months before fertilisation takes place in spring. Females are thought to have a determinate
fecundity. The extrusion of larvae may take place over several days or weeks in a number of
batches. Knowledge on the biology, behaviour and dynamics of redfish reproduction is very
scarce.
There are not spawning ground stricto sensu but rather ‘larval release grounds’. Larval
extrusion occurs along the continental shelf break from 62N to 74N.

Figure 38 : map showing the distribution of occurrence of beaked redfish (S. mentella) in the
Northeast Atlantic (blue) and the location of larval extrusion grounds (orange).

Larval extrusion takes place in March‐April. Variability in the phenology of larval release
between areas (latitude) and between years is unknown.
The early life stages are difficult to separate from the related species S. marinus, which
release larvae in April‐May, and S. viviparus which release larvae in May‐June. The early
larval stages of S. mentella are well described in the book by Russell (1976) and are mainly
identified by the numbers, shape and placement of melanophores, which are absent in later
stages. A reliable morphologic species identification of the subsequent early life stages from
an age of three months (about 2 cm) to an age of two years (8‐10 cm) does at present not
exist.
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Larvae are pelagic and drift northward along the continental slope in the surface layers.
Young redfish at different ages dwell at different depths: individuals at age 1 prefer depths
not greater than 200 m, at age 2 and 3 they occur in the range of 200‐300 m and at older ages
occupy depths of 300_800 m (Berger and Cheremisina, 1968). The juveniles are
predominantly distributed in the Barents Sea and adjacent continental slope, as illustrated in
the figures below. Adult S. mentella are found distributed over the shelf, slope and open
ocean with possibly large migrations between overwintering grounds (Barents Sea), larval
extrusion grounds (continental slope) and feeding ground (Norwegian Sea) in depths
ranging from 150m to 800m with higher concentrations in the 400‐600 layer.

Figure 39: The main features of the circulation and the bathymetry in the Norwegian Sea/Barents
Sea in relation to the transport of larvae of S. mentella. Whole lines, warm Atlantic water;
dotted line, warm coastal water; stippled line, cold Arctic currents. Spawning area of
Sebastes mentella has been emphasized (grey area). Reproduced from (Drevetnyak and
Nedreaas, 2009).
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Figure 40: Distribution of S. mentella at age 0 (top) and age 7 (bottom) for the 1988 year class.
Circles represent position of tows; their diameter corresponds to percentage of the year class
caught. Reproduced from Drevetnyak and Nedreaas (2009).

The nursery grounds (i.e. for individuals up to 6 year old) are found primarily in the Barents
Sea and along the continental slope from northern Norway (69N) to northern Spitzbergen
(80N) (Drevetnyak and Nedreaas, 2009). These are illustrated in Figure 40.
Adults are widely distributed in the shelf slope and open ocean. Spawning adults
concentrate along the slope. Juveniles are found over the shelf and slope. The population
seems to be restricted to Atlantic water masses (i.e. not found in Arctic water masses).
Youngest age reported in the fishery is 6y for catches in the Barents Sea and shelf areas and
11y in international waters. The youngest individuals in scientific surveys are of age 0.
There are great fluctuations in recruitment with long periods of very low recruitment
interrupted by one or few strong year classes. The causes for variability in recruitment
remain unknown. Possible causes of poor recruitment in recent decades include spawning
habitat deterioration, high fishing of juveniles in the shrimp fishery in the Barents Sea,
unknown environmental factors, predation on juveniles by other fish species.
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After spawning (March‐April) takes place along the continental slope, adults (at least
partially) migrate to the open Norwegian Sea where a large fraction resides during summer
and autumn. There are important geographical and depths gradients in the age and size
composition of beaked redfish in ICES area I and II.
Feeding:
The diet of young redfish is dominated by plankton crustaceans such as Copepoda,
Hyperiidae and Euphausiidae, as well as Decapoda (including young shrimp Pandalus
borealis Krøyer, 1838) and Gammaridea. With growth the importance of small plankton
(Copepoda) in the diet is decreased and larger and more mobile plankton (Hyperiidae,
Euphausiidae) become predominant. Decapoda and fish also appear more frequently in the
redfish diet as it grows older (Dolgov and Drevetnyak, 1995). Little is known of the diet of
adult beaked redfish in the open Norwegian Sea. Results from the pelagic survey conducted
in 2008 indicate that stomach content was mostly constituted by small plankton (62%)
shrimps (21%) and fish (15%) (ICES, 2008a) commonly found in the deep scattering layer
(DSL).
Predators:
Known predators are: adult herring on redfish larvae (Prokopchuk, 2009), cod on redfish
juveniles (ICES, 2009a), Greenland halibut on all stages (Vollen et al., 2004) and hooded seals
on adults (Haug et al., 2007; Tucker et al., 2009). It is not possible to rank these predators by
order of importance.
Main gaps in knowledge regarding life history patterns and general species ecology
There are two main gaps in knowledge. First, stock structure and migration patterns are still
poorly described and will require specific data collection (genetics and tagging data) to be
resolved. Second, the control of recruitment success remains largely unknown, although
there are historical data on year‐class strength back to several decades.
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Figure 41 Spawning stock (SSB) – recruitment (R) relationship as estimated during the ICES
assessments in 1996 (top) and 2003 (bottom). Note that the 1996 assessment used input data
back to 1965 that include age readings based on scales. The 2003 assessment is based on
otolith age readings only, and hence extends only back to 1991 and contains data for SSB
1991‐1995 and the corresponding R6 1997‐2001
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Figure 42. Spawning stock and recruitment as estimated by the ICES Arctic Fisheries Working
Group in 1997 (ICES, 1998). The precision of this analytical assessment (XSA) may be
questioned due to a mix of scale‐ and otolith based age readings, but it points to an
interesting and tight relationship between the two variables even with the recruitment
estimated at age 6. This relationship needs, however, to be further investigated.

Further data collection/research requirements:
The spatial distribution of S. mentella in the northeast Atlantic spans a very large
geographical area and it varies with seasons and developmental stages. Up to now there
have been many surveys which have covered particular areas, seasons or life stages but the
results from these surveys are difficult to assemble in order to construct a coherent picture of
the spatial/seasonal distribution of redfish of different age/stage. A large scale coordinated
sampling effort is needed to resolve this.
Migration patterns are poorly known and weakly inferred from existing survey results. A
dedicated tagging program, using the underwater tagging equipment (Sigurðsson et al.,
2006) should be initiated to resolve this issue.
Specific investigation of the fecundity (as a function of size and age), studies of early life
stages (ichtypoplankton surveys) and of the impact of ocean circulation on the fate of larvae
(coupled bio‐physical modelling) should also be conducted to advance our knowledge on
the control of recruitment.
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Aspects of life history pattern and general ecology that impact on assessments and/or
fisheries advice
Temporal variations in the distribution, abundance and the population structure of
S. mentella in general, are believed to be relatively slow. As a consequence, it is unlikely that
the perception of the stock can rapidly change (i.e. at scales lesser than 1‐3 years) so advice
to manager can be provided on a regular and timely basis. The most challenging issues
remain (1) coverage of the geographical extent of the stock by scientific surveys, (2) stock
identification and (3) understanding and modelling what controls year‐class‐strength. There
are yet not reference points for this stock and no analytical assessment.

1.8.2 Beaked redfish, Sebastes mentella, in the NE Atlantic (Irminger Sea and
adjacent waters), ICES areas V, XII, and XIV and NAFO Areas 1 and 2,

For pelagic beaked redfish, Sebastes mentella, in the NE Atlantic (Irminger Sea and adjacent
waters), ICES areas V, XII, and XIV and NAFO Areas 1 and 2, two stocks are defined since
2009: a deep pelagic stock and shallow pelagic stock.

Figure 43 Geographical distribution of S. mentella in the North Atlantic, Irminger Sea
and adjacent waters. (from Sigurdsson et al. 2006).
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Both the shallow and the deep pelagic stocks inhabit both pelagic and bottom habitats. It is
found on the continental slopes of Greenland, Iceland, and Faroe Islands and in the open
oceans of Irminger Sea and adjacent waters. It extends into NAFO regulatory areas and is
also found in Canadian waters.

Figure 44 Schematic representation of biological stocks and management units of S.

mentella in the Irminger Sea and adjacent waters. Included is a schematic representation
of the geographical catch distribution in recent years. Note that the shallow pelagic stock
includes demersal S. mentella east of the Faroe Islands and the deep pelagic stock
includes demersal S. mentella west of the Faroe Islands
The depth range inhabited by the adult stocks is shallow pelagic above 500 m, deep pelagic
below 500m and down to 1000m but most abundant at 600‐900m. There is some overlap
between the two stocks.
The scientific organisation and Working Group responsible for carrying out stock
assessments and providing scientific advice is ICES‐NWWG: North Western Working
Group. Advisory committee is ICES‐ACOM. NAFO, which is responsible for the advice west
of 42°W has not assessed the stock, but reviews the advice of ICES.
The Fisheries Management Organisation responsible for managing the stock and supported
fisheries is NEAFC (www.neafc.org). In the management, NEAFC puts aside part of the
TAC which is managed by NAFO. In practice, NEAFC is the organisation which manages
the resource.
Biological stocks are defined by depth and are assessed as such. However, it is considered
impractical to manage the stocks by depth and associated fishery monitoring. Therefore,
there are two management units for these two biological stocks (Figure 44), which are based
on geographic proxies for biological stocks that minimize mixed‐stock catches (Cadrin et al
2009, ICES 2009a).

116

Figure 45 Management unit boundaries for Sebastes mentella in the Irminger Sea and adjacent
waters. The polygon bounded by blue lines, i.e. 1, indicates the region for the ‘deep pelagic’
management unit in the northwest Irminger Sea, 2 is the ‘shallow pelagic’ management unit in the
southwest Irminger Sea, and 3 is the Icelandic slope management unit.

Figure 33 NAFO areas comprising pelagic S. mentella resources in the vicinity of the Irminger Sea and
adjacent waters.
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1.8.2.1 Stock identity and status
The stock structure of beaked redfish in the Irminger Sea and adjacent waters was reviewed
in 2009 (Cadrin et al 2009, ICES 2009a). The species in this area is divided in three separate
biological stocks which have distinct geographical and vertical distribution in the water
column. Two of the stocks are pelagic found in the open waters of the Irminger Sea and
adjacent waters, i.e. a deep pelagic stock (below 500 m) and shallow pelagic (above 500 m).
The third stock is found on the continental shelf of Iceland.
The East‐Greenland shelf is most likely a common nursery area for the three stocks. This
conclusion is primarily based on genetic information, i.e. microsatellite information, and
supported by analysis of allozymes, fatty acids and other biological information on stuck
structure, such as some parasite patterns.
The stock identity of the Irminger Sea redfish have been studied quite intensively using
different approaches, such as genetics, morphometrics, parasitology and recently tagging.
However, the results from these studies have not reached unanimous conclusion due to
insufficient sample size and poor sampling strategies (e.g. not all parameters measured at
the same time, depths strata not all well sampled, and so on). There is still a lack of
information on mating sites, where the nursery areas are located, and on migration.
There have been extensive studies of stock identity of redfish in the Irminger Sea and
adjacent waters. These studies include genetic studies, studies on morphometrics, otolith
shape analysis, fatty acid analysis, and tagging. Several projects/bodies have been studying
the stock identity in the Irminger Sea and adjacent waters quite intensively: ICES Study
Group on Redfish Stocks (ICES 2009a), the EU‐Redfish Project 2000‐2004 (Anon 2004. See
also www.redfish.de), the Faroese Redfish Project, and the Study Group on Stock Identity
and Management of Redfishes (ICES 2005). The most recent review of stock identity studies
can be found in (Cadrin et al., 2009) and (ICES, 2009).
There is immigration and emigration ongoing from extrusion area on the Reykjanes Ridge to
mating/feeding areas on the slope between Greenland and Iceland. Nursery grounds are
believed to be on the East‐Greenland shelf. Tagging studies (Sigurdsson et al 2006) indicate
migration between the deep pelagic stock and the Icelandic shelf stock. Results from
genetics suggest some migration between the Irminger Sea and adjacent waters stocks and
the NE Atlantic stocks.
Conventional tagging of redfish is impossible. This is because of the barotraumas associated
with bringing the fish to the surface. The tagging of redfish, therefore, requires a special
tagging device so that fish can be tagged in situ, i.e. at depth of several hundred meters.
These tagging studies have been carried out to a limited extent, that is, the sample size is low
and not designed to represent a management unit or biological stock. Rather the tagging so
far has been more to demonstrate the effectiveness of in situ tagging. Although sampling
size is lower than 2500, redfish from the three stocks (deep pelagic, shallow pelagic and
Icelandic slope stocks) have been tagged and about 50 been recaptured. The results show
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movements from deep pelagic environments to the demersal habits on the Icelandic slope.
Most of the recaptures have been close to the tagging site.

Figure 47 Results of tagging experiments, updated from Sigurðsson et al (2006). Blue triangles
indicate the tagging site and red cirles indicates the recapture site. The green box indicates the
management units of deep pelagic stock (within the box) and Icelandic slope stock (right of the
green lines/box). The black thick line indicates the Icelandic EEZ.

Until 2009, the stocks in the Irminger Sea were assessed as if it was one biological stock. For
the first time in 2009, the two pelagic stocks were assessed separately (ICES, 2009b)..

Current status of the stock
Shallow pelagic stock – Current stock status is believed to be at very low level. The estimate
from the acoustic survey in 2009 is less than 5% of the estimate at the beginning of the
survey time series in the early 1990s.
Deep pelagic stock – Based on the trawl survey estimates, there is indication of a decreasing
trend in the time series and the 2009 estimate is the lowest in the series. CPUE of the fishing
fleet has been variable over the years, but on average the recent CPUEs are lower than in the
early part of the time series. These indices in combination with a marked decrease in
landings since 2004 suggest that the stock has been reduced substantially in the past decade.
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Recent historical trend in the stock:
Shallow pelagic stock – the estimate from the acoustic survey in 2009 is less than 5% of the
estimates at the beginning of the survey time series in the early 1990s.
Deep pelagic stock – based on the trawl survey estimates, there is indication of a decreasing
trend in the time series and the 2009 estimate is the lowest in the series. CPUE of the fishing
fleet has been variable over the years, but on average the recent CPUEs are lower than in the
early part of the time series. These indices in combination with a marked decrease in
landings since 2004 suggest that the stock has been reduced substantially in the past decade.

Life history characteristics (LHCs):
Table 31 Shallow pelagic stock LHCs
LHC
Best estimate
Maximum observed
47 cm
length
Maximum observed age
No age reading
Length at 50% maturity
Females: 32.4-33.6
cm
Males: 25-30 cm
Age at 50% maturity
Unknown
Length at recruitment
?
Age at recruitment
?
Growth parameters:
Unknown
(von Bertalanffy
parameters: B0,T0, L
infinity, for example)
Fecundity, egg size etc
Live bearing larvae.
Natural mortality
Unknown, probably
between 0.05-0.1

Derived from
Surveys

EU project 2004
Histology
EU project 2004: Catch

Table 32 Deep pelagic stock LHCs
LHC
Best estimate
Maximum observed
56 cm
length
Maximum observed age
No age reading
Length at 50% maturity
Females: 35.1 cm
Males: 29.0-33.5 cm
Age at 50% maturity
Length at recruitment
Age at recruitment
Growth parameters:
(von Bertalanffy
parameters: B0,T0, L
infinity, for example)
Fecundity, egg size etc
Natural mortality

Other estimates

Derived from?
Surveys

EU project 2004
Histology
EU project 2004: Catch

Unknown
?
?
Unknown

Live bearing larvae.
Unknown, probably
between 0.05-0.1
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Other estimates

Main gaps in knowledge regarding LHCs:
•
•
•
•
•
•

Appropriate sampling and determination of population age structure.
Species identification for young specimens.
Maturity determination poorly standardized.
Exact location of nursery areas unknown.
Location of mating areas unknown.
Natural mortality unknown.

These gaps may be addressed by regular monitoring or dedicated research.
There has already been some effort conducted to validate and harmonise the methodologies
used for age determination at an international level (ICES, 2006; 2009). This should however
be pursued, since there are still non‐standard methodologies used by some Russian teams
which forbids data compilation at an international level. Further, there is lack of people to
do the age reading. For more effective age reading more people are needed.
A maturity scale has been agreed at an international level (ICES) but there is a requirement
for workshops to be conducted in order to guarantee that this scale is well understood and
used in a standardised fashion across nations and research laboratories.

Aspects of LHC data impact on assessments:
Currently there is no age reading for these stocks. Natural mortality and its year‐to‐year
variability remains one of the key unknowns.

1.8.2.2 Life history pattern and general species ecology
S. mentella is gonochoric. It is an ovoviviparous fish species, in which eggs are fertilized,
develop and hatch internally. The male and female mate several months before the female
extrudes the larvae. The females carry sperm and non‐fecundated eggs for months before
fertilisation takes place in spring. Females are thought to have a determinate fecundity. S.
mentella produce many, small larvae that are extruded soon after they hatch from eggs and
disperse widely as zooplankton. The extrusion of larvae may take place over several days or
weeks in a number of batches. Knowledge on the biology, behaviour and dynamics of
redfish reproduction is very sparce.
There are mating grounds where copulation occurs and larval extrusion grounds. The
locations of mating grounds are for both stocks not known. Larval extrusion of both stocks
occurs in large are of the open seas of Irmigner Sea (Figure 48).
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Figure 48 Map showing larvae extrusion grounds (darkest area = 3) of both shallow pelagic and
deep pelagic S. mentella (from Magnusson and Magnusson 1995).

Spawning:
Larval extrusion takes place in April‐May with a peak in late April/early May. Larval
extrusion takes place in the open seas of the Irminger Sea and the main area of extrusion is
found south of 65°N and east of 32°W (Figure 48.).
Early life history stages are described in Magnusson and Magnusson (1995). Larvae drift to
the continental shelf of East Greenland and to some extend to West Greenland where they
settle to the bottom. It is difficult to distinguish from the sibling species S. marinus which has
the same nursery areas.
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Figure 49 Distribution of S. mentella larvae (both stocks) from Russian ichthyoplankton surveys
1982‐1987 (n/m²). Reproduced from ICES 2009a.
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Figure 50 Distribution of S. mentella larvae (both stocks) from Russian ichthyoplankton surveys
1988‐1995 (n/m²). Reproduced from ICES 2009 (WKREDS report).

Larvae are pelagic and drift northward in the surface layer and to the continental slope of
West and East Greenland.
Young redfish at different ages dwell at the bottom at different depths, the youngest ages at
less depth than older ones. The juveniles of both stocks and the stocks found on the slope
around Iceland are predominantly distributed at the continental shelf of West and East
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Greenland. Adults are found at the continental shelves and slopes of East and West
Greenland, Iceland, and Faeroe Islands and in the open ocean of Irminger Sea and adjacent
waters.
The nursery areas of both stocks and the stock found on the continental shelf of Iceland are
believed to be on the continental shelf of East Greenland and to some extent of West
Greenland. To what extent juveniles recruit to each stock is not known.
Adults are found in the shelf slope and open ocean. Spawning adults concentrate in the
open ocean whereas mating adults along the slopes. Juveniles are found over the shelf and
slope.
Age of recruitment to the fishery of both stocks is not known but it is believed to be near
maturity. S. mentella is a long lived, late‐maturing species and the fish enters the fishery may
be from 8‐12 years. The smallest fish in the fishery is around 28 cm (for both stocks). The
smallest fish in the acoustic‐trawl survey (where the adult fish is mainly found) is 23 cm for
both stocks.
There are great fluctuations in recruitment with long periods of very low recruitment. The
causes of variability in recruitment are unknown.
After larvae extrusion takes place in the open seas of the Irminger Sea, the adults of the
shallow pelagic stock move westwards towards Greenland (feeding and copulation). In the
late summer the main concentration is found south and southwest of Greenland and is the
target of the international pelagic fishery.
The adults of the deep pelagic stock move northwards and are found in May‐July close to
and within the Icelandic EEZ and close to the continental shelf of Iceland. The international
fishing fleet targets this adult population and the main fishing area is close to the Icelandic‐
Greenland EEZs and within the Icelandic one.
For both stocks very little is know about the adult life from September‐March, when the
larvae extrusion starts again.
Little is known about the trophic interactions in the Irminger sea, however a recent study by
Petursdottir et al. (2008) shows that Euphausiids (M. norwegica)and Calanus spp. appear to
play important role in the diet of S. mentella in the pelagic ecosystem on the Reykjanes ridge.
Pedersen and Riget (1993) investigated the stomach contentsof S. mentella in West
Greenland water and found planktoninc crustaceans such as hyperiids, copepods and
euphausiids to be the main food item in small redfish (5‐19cm). P. borealis and juvenile
redfish were main food items in larger redfish
Shallow stock (adults) – the food is dominant plankton crustaceans such as amphipods,
copepods and euphausids. Cephalopods (small squids), shrimp and small fish are also
important food items (Magnusson and Magnusson 1995; ICES 1999; 2001).
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Deep stock (adults) – the food items are similar to the shallow stock, i.e. important food
items are planktonic crustaceans. However, shrimp species and small fishes become more
important for this stock.
Predators: As stated above, little is known about the trophic interactions in the Irmingar sea.
There are indications that Sebastes spp. play important role as a prey item for Greenland
halibut (Orr and Bowering, 1997; Solmundsson, 2007) and adult harp and hooded seals
during pelagic feeding (Haug et al., 2007; Tucker et al., 2009). The prey items in these studies
were however not species‐specific observations.

Gaps in knowledge regarding life history patterns and general species ecology:
Migration patterns of various life stages are still poorly described. To get a better
understanding of this more effort needs to be put into genetic studies and tagging. Also, the
control of recruitment success is unknown. The location of mating and feeding sites are not
known.
Further data collection/research requirements are:
•
•
•

Tagging studies with underwater tagging equipment (Sigurdsson et al 2006).
Genetic studies.
Surveys.

Implication of knowledge base on life history and species econlogy for assessment and
management:
Temporal variations in the distribution, abundance and the population structure of S.
mentella in general, are believed to be relatively slow. As a consequence, it is unlikely that
the perception of the stock can rapidly change so advice to manager can be provided on a
regular and timely basis. The most challenging issues remain the coverage of the
geographical extent of the stock by scientific surveys, stock identification and what controls
year‐class‐strength. There are yet not reference points for these stocks and no analytical
assessment.
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1.9. NAFO Greenland halibut (Reinhardtius hippoglossoides) NAFO Subarea 2 and
Divisions 3KLMNO.
Greenland hailibut is a deepwater species with higher densities occurring in depths of about
500–1200 m along the edge of the continental slope and the channels running between the
fishing banks of the continental shelf as well as the deep inshore bays of eastern
Newfoundland and the fjords of Greenland and Baffin Island (see Figure 51 below). In
recent years, with advances in modern fishing technology, it has been found to be
commercially abundant in some areas as deep as 1500–1800 m, particularly in the proximity
of the Sackville Spur and Flemish Pass, immediately east of the Grand Banks (Bowering and
Brodie 1995) and has been caught in long‐line investigations as deep as 2200 m off West
Greenland (Boje and Hareide 1993) and the Flemish Cap (de Cardenas et al. 1996). The
species is also of commercial importance in the Gulf of St. Lawrence and exists in limited
quantities along the south Newfoundland coast, Fortune Bay, and in the Laurentian Channel
(Morgan et al., 1997).
The scientific organisation and Working Group responsible for carrying out stock
assessments and providing scientific advice is the Northwest Atlantic Fisheries Organization
(NAFO) Scientific Council.
The same Fisheries Management Organisation is responsible for managing the stock and
supported fisheries, i.e. NAFO
There are four main Greenland halibut populations in the north Atlantic. These are in the
Gulf of St. Lawrence (NAFO Divisions 4RST), off eastern Canada and west Greenland
(NAFO Subareas 0, 1, 2 and Divisions 3KLMNO), the east Greenland, Iceland and Faroe
Islands population (ICES Subareas V and XIV) and the north east Arctic population (ICES
Subareas I and II). Although considered to be a single population, the Greenland halibut off
eastern Canada and west Greenland in the offshore are managed as two separate stocks:
NAFO Subarea 0 and 1 and Subarea 2 + Divisions 3KLMNO (Morgan et al., 2001).
Greenland halibut in the Northwest Atlantic is managed according to a system of statistical
Subareas and divisions established by NAFO (see Figure 52 below). According to this
system the Northwest Atlantic is managed as four separate units: (1) Baffin Island‐West
Greenland (NAFO Subarea 0, Division 1A‐offshore, and Divisions 1C‐F); (2) West Greenland
Inshore (NAFO Division 1A‐inshore); (3) Labrador‐eastern Newfoundland (NAFO Subarea
2 and Divisions 3KLMNO); and (4) Gulf of St. Lawrence (NAFO Divisions 4RST) (Bowering
and Chumakov, 1989; Bowering and Brodie, 1995).
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Figure 51 Distribution of Greenland halibut based on fall surveys (Kulka, 2001).
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Figure 52 NAFO Subarea 2 and 3 map.

1.9.1. Stock identity and status
There are many studies about the Greenland halibut population structure. Bellow we list the
different methods used to study the population structure and their publication. Is very
difficult review for us these studies because we are not specialist in these matters. In the
following paragraphs you can found a resume of these studies. The review of these studies
was made earlier in this report.
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List Methods used to study the Greenland halibut population structure and their references:
METHOD USED
UNIVARIATE ANALYSIS OF MERISTICS
FECUNDITY VARIATIONS
PROTEIN ELECTROPHORESIS
BLOOD PROTOZOA AS BIOLOGICAL
TAGS
SEXUAL MATURITY AND DISTRIBUTION
PATTERNS
EXTERNAL TAGGING STUDIES
MULTIVARIATE ANALYSIS OF
MERISTICS
MULTIVARIATE ANALYSIS OF
MORPHOMETRIC DATA
EXTERNAL TAGGING STUDIES
MERISTICS AND PROTEIN
ELECTROPHORESIS
EXTERNAL TAGGING STUDIES
PARASITIC INFESTATION RATES
HELMINTH PARASITE INFESTATION
RATES
MITOCHONDRIAL DNA
MERISTICS

REFERENCE
TEMPLEMAN (1970)
BOWERING (1980)
FAIRBAIRN (1981)
KHAN ET AL. (1982)
BOWERING (1983), BOWERING &
CHUMAKOV (1989)
BOWERING (1984)
MISRA & BOWERING (1984)
BOWERING (1988)
RIGET & BOJE (1989)
RIGET ET AL. (1992)
BOJE (1994)
ARTHUR & ALBERT (1993)
BOJE ET AL. (1997)
VIS ET AL. (1997)
RASMUSSEN ET AL.

Stock structure of Greenland halibut in the Northwest Atlantic has been studied using a
variety of methods (e.g., protein electrophoresis (Fairbairn 1981), parasites (Khan et al. 1982;
Arthur and Albert 1993), morphometrics (Bowering 1988), meristics (Misra and Bowering
1984; Riget et al. 1992), and tagging (Bowering 1984; Riget and Boje 1989). These data suggest
that Greenland halibut comprise a single self‐sustaining stock from Davis Strait to the Grand
Bank and Flemish Cap (Bowering and Chumakov 1989). Greenland halibut in the Gulf of St.
Lawrence are believed to be a separate, relatively small, self‐sustaining stock, which receives
migrants from the Labrador area through the Strait of Belle Isle between Quebec and the
island of Newfoundland (Bowering 1982).
The major spawning location of Greenland halibut in the western Atlantic is in the deep
slope area of Davis Strait along the boundary between Canada and Greenland (Smidt 1969;
Templeman 1973; Chumakov 1975; Bowering 1983). However, with research activity on
Greenland halibut expanding to very deep water, complemented by commercial fishing
operations, additional information on spawning locations is becoming available. Fish in
spawning condition have recently been reported from the deep slope area off the coasts of
Labrador and northeastern Newfoundland by domestic gillnetters (Morgan and Bowering
1997) to as far south as Flemish Pass (Junquera and Zamarro 1994; Morgan and Bowering
1997). It is not clear whether this is a change in behaviour or a typical behaviour that has not
been previously observed, although major shifts in Greenland halibut distribution have been
recorded in recent years. Apparent changes in behaviour have been reported also for other
flatfish species in this area such as witch flounder and American plaice (Hippoglossoides
platessoides). The extent of Greenland halibut spawning in the area of the continental slope
off eastern Canada has been discussed in Morgan and Bowering (1997).
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All the previous information supports the biological stock complex (NAFO Subareas 0, 1, 2
and 3) but not the assessment unit of the Case Study stock (NAFO Subareas 2 and Div.
3KLMNO). Probably the reasons to split the biological stock into assessment stocks were
more administrative than biological.
Our opinion is that this is not robust and it would be necessary to review all the methods
and data from all actual Northwest Greenland halibut stocks.

Immigration/emigration occurring from/to areas outside the stock area:
The main issue is probably immigration of Greenland halibut into NAFO Subarea 2 and 3
from other areas because certain ages in certain years appear more abundant than we can
expected from surveys and catch information in preceding years. But this has not been
demonstrated by biological studies.
Other indications of mixing between North Atlantic populations is the genetics and tagging
information presented by Morgan et al., 1997.

Tagging studies:
Migratory patterns of Greenland halibut in the Northwest Atlantic were investigated by two
tagging experiments in 1969 and 1971 using longlines to capture the fish and three
experiments in 1979‐80 using otter trawls (Bowering, 1984). Results of the White Bay
experiment in 1969 showed some movement of Greenland halibut from the tagging area to
offshore deep‐water areas of Labrador and Davis Strait, although many of the recaptures
were in the general area of tagging. However, the Trinity Bay and Fortuna Bay experiments
in 1971 and 1979 respectively indicated little movements from the tagging sites. The Funk
Island Bank experiments in 1979 and 1980 indicated substantial movement to coastal waters
of north‐eastern Newfoundland in summer, but tags were also recovered both south and
north of the tagging areas, the most northerly of the latter from the northern edge of
Hamilton Bank. From tagging experiments off Labrador in 1980, the few returns indicated
eastward movement to the deep‐water areas of the continental slope, with one recapture
from deep water off the northern tip of Labrador.
Length frequencies at different places off West Greenland were studied by Riget and Boje
(1989). The results seem to indicate that as they grow they migrate deeper, both to the fjords
and the continental slope in the Davis Strait. Recaptures from tagging experiments in the
inshore area have all been near the tagging site, except for two examples of long distance
migrations. The recapture rates are shown to be independent of the length of fish.

Implications of migration for assessment and management:
In case of existing migration this effect could have a big impact on assessments. One of the
major problems in the assessment is the lack of cohorts tracking in the input data. Probably
this lack of tracking is related with migration and stock identity.
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Current status of the stock:
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Figure 53 presents the assessment results (2008) of the NAFO Subarea 2 and Div. 3KLMNO
Greenland halibut stock for Fbar , 5+ biomass and recruitment. The exploitable biomass has
been declining in recent years and the 2004‐2008 estimates are amongst the lowest in the
series. Recent recruitment has been far below average, and fishing mortality, although
decreasing, remains high.
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Figure 53 NAFO Subarea 2 and Div. 3KLMNO Greenland halibut stock Fbar , 5+ biomass and
recruitment based on the 2008 assessment (Healey and Mahe, 2008).

Recent historical trend in the stock:
Decreasing/stable at low level
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Life history characteristics (LHCs):
Table 30 Greenland halibut life history characteristics, their best estimations and references
LHC
Best estimate
Derived from?
Other estimates
Maximum observed
120 cm
IEO Data base
length
Maximum observed age 23
IEO Data base
Length at 50% maturity
M (62 cm) F (78 cm) Morgan and Rideout,
F(64.5-69.5 Junquera
2007
et al., 1999.
Age at 50% maturity
M(10 y.) F(12.7 y.)
Morgan and Rideout,
2007
Length at recruitment
25-30 cm.
De Cardenas et al. 1997
Age at recruitment to
4-5 years old
Catch at age matrix
fishery
Growth parameters:
Males : Linf = 249 ; t0 Bowering and Nedreaas,
(von Bertalanffy
= -1.89 ; K = 0.024
2001
parameters: B0,T0, L
Females : Linf = 278 ;
infinity, for example)
t0 = -1.52 ; K =
0.022
Fecundity, egg size etc
15 000 and 158 000 Junquera et al., 1999
eggs per female.
Natural mortality
0.2
Assessment data

Maximum length and age data were derived from the IEO data base (1992‐2008).

Main gaps in knowledge regarding LHCs:
Natural mortality and aging problems. The natural mortality value used in the assessment
does not seem consistent with LHCs. The Greenland halibut MSE has an operating model
with natural mortality 0.1 to study the different between both assumptions. No studies into
M are being undertaken.
To solve the aging problems there are some on going initiatives: methodology studies, aging
workshops and tagging programs..
The major impact of the aging and M problems is the uncertainty in the assessment results.

1.9.2. Life history pattern and general species ecology
Greenland halibut are gonochoric. They appear to have a peak and secondary spawning
period with some fish in spawning condition being found in most months (Fedorov, 1971;
Junquera, MS 1994; Junquera and Zamarro, 1994). It is not clear whether Greenland halibut
spawn a single batch of eggs or multiple egg batches. Estimates of maturity at age and size
in this population are highly variable and indicate that Greenland halibut in the SA 2 + Div.
3KLMNO area mature at a larger size than those in other populations throughout the north
Atlantic (Fedorov, 1971; Morgan et al., 2003). The occurrence of immature fish at large size
also appears to be common (Fedorov, 1971; Jorgensen and Boje, MS 1994; Morgan and
Bowering, 1997). There is some evidence that this species may not spawn every year
(Junquera et al., 2003). The reasons for this variability and complexity in reproduction and
the implications for stock reproductive potential are unknown.
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Figure 54 shows the Greenland halibut spawning and nursery areas. In the north‐west
Atlantic, Greenland halibut are thought to spawn mainly in the Davis Strait at about 67ºN at
depths of 600 to 1000 m (Smidt, 1969), although fish in spawning condition have been
observed elsewhere (Riget et al., 1992; Junquera and Zamarro, 1994). Historical data suggest
a general increase in the proportion of mature fish in each length group from south to north,
which is believed to result from mature fish migrating north to the main spawning area
(Bowering, 1983).

Figure 54 Off eastern Canada and west Greenland (NAFO Subareas 0, 1, 2 and Divisions
3KLMNO) Greenland halibut population nursery and spawning areas. (Workshop on Greenland
halibut biology and population dynamics, 2002)

Up to now what was known about the Greenland halibut reproductive biology suggested
the possibility that this species does not match the perception of a regular annual cycle of
sexual maturity. Morgan and Bowering (1997) pointed out irregularities in the maturation
process in the Northwest Atlantic Greenland halibut, possibly caused by variability in the
distribution of adult fish, hinders a precise estimation of maturity at age and size. Also, high
variability in the main spawning seasons among areas and even within the same area is
extensively documented. There is also evidence of some spawning outside of a single
spawning season with fish often found in spawning condition throughout the year (Federov,
1971; Junquera and Zamarrro, 1994; Sigurdsson, MS 1977).
The early life history was described by Stenberg, 2007. Davis Strait was the only major
spawning area in West Greenland. Larvae distribution and growth of Greenland halibut and
Sandeel (Ammodytes sp.) was studied across the West Greenland shelf. Results showed that
in May small Greenland halibut larvae, some still with small remains of the yolk‐sac, were
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primarily distributed offshore in Davis Strait. Their distribution coincided with their prey
resources while some vagrant larvae were dispersed to areas with less food, which likely
resulted in higher mortality rates. Consequently, the emergence of first feeding Greenland
halibut larvae matched their prey in time and space which is believed to be crucial for
survival success at this critical stage in their development. From June to July Greenland
halibut larvae gradually shifted their distribution from the bank slopes to the deeper parts of
the slope near the shelf break. The lack of clear and well‐defined frontal zones make it
difficult to evaluate the hydrographical processes that have significance for larval
distribution patterns. Greenland halibut larvae, however, show preference for stratified
water masses. Growth analysis of Greenland halibut larvae was only possible for July and
showed higher growth was observed at stations positioned in frontal zones suggesting that
growth was significantly influenced by the level of frontal activity. The study also included
distribution and growth comparisons with sandeel.
Results showed that egg and larvae can drift for long distances and that the exchange of
individuals among the geographically‐separated sub‐populations could be important for
meta‐population dynamics. Larvae from the spawning area in Davis Strait were primarily
(>60%) transported to Canadian waters. Only larvae from the eastern part of the spawning
area in Davis Strait remained in West Greenland. All larvae from the East Greenland
spawning area were transported south of Cape Farewell and to West Greenlandic (82%) or
Canadian (18%) waters. From the West Icelandic spawning areas, larvae either, depending
on the spatial location on the emergence first feeding larvae, drifted to East Greenland (45‐
53%), West Greenland (19−34%) or Northern Iceland (21−28%) or remained (>98%) in Iceland
waters. In Baffin Bay low water temperatures resulted in very slow development rates and
eggs probably never hatched. The surveys showed that in West Greenland larvae settling
started in August and continued in September but the settling peak period could not be
determined. The study in the two areas of Hellefisk Bank showed that juveniles of age 1 and
2+ almost exclusively occurred in one area while the 0‐group was equally distributed in both
areas. In the area of high juvenile age 1 and 2+ abundance the condition and stomach
fullness was significantly higher than in the low abundance areas. Nursery ground
processes within the first year clearly restricted the successful nursery area to a more specific
bottom habitat types. The concentrating of juveniles into specific nursery areas implies that
juvenile densities may approach the carrying capacity of their habitats in years when
settlement is high, which would dampen the annual variability in year class strength of
Greenland halibut.
The vertical depth distribution of the yolk sac larvae was examined by Jensen (1935) and
Stenberg (2007). Jensen concluded that yolk sac larvae are located between 600 and 1000 m
of depth and hypothesised that yolk sac larvae are bathypelagic and gradually rise towards
the surface as they utilize the yolk. Even though the same areas in Davis Strait, only a few
specimens were found at the 400‐800 depth strata with the highest concentrations being in
the surface layers (<100 m). Jensen’s hypothesis, however, cannot be rejected as larvae
caught in the Stenberg (2007) study were actively feeding indicating that they was in a more
progressed ontogenetic stage than the larvae Jensen reported and would therefore, in
accordance with Jensens hypothesis, also be distributed in shallower depths. The pelagic
larval phase ends when larvae metamorphose and settle. This occurs when larvae reach a
size of approximately 65‐70 mm (Stenberg, 2007).
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Figure 54 presents the Off eastern Canada and west Greenland (NAFO Subareas 0, 1, 2 and
Divisions 3KLMNO) Greenland halibut population nursery and spawning areas. Recent
research has supported Adolf Jensen’s pioneer work. Consequently, the prevailing theory on
the reproductive cycle of the Greenland halibut stock complex in the Davis Strait is that
spawning seems to take place in deeper waters (approximately 800‐2000 m depth) over an
extended area from Davis Strait, south of 67ºN (Jensen 1935; Smidt 1969; Jørgensen 1997) to
south of Flemish Pass off Newfoundland (Junquera and Zamarro 1994). Greenland halibut
reach maturity after 6‐11 years (males) and 8‐12 years (females) (Smidt 1969; Bowering 198;
Junquera and Zamarro 1994; Nielsen and Boje 1995). At the Canadian coast off
Newfoundland and Labrador, Bowering (1983, 1984) suggested a pre‐spawning migration of
maturing Greenland halibut towards the deep part of the continental slopes in Davis Strait
and off Labrador and Jørgensen (1997) showed a similar migration from the northern
nursery areas southward to the deep part of the Davis Strait. For the West Nordic Stock, a
pre‐spawning migration of Greenland halibut from northwest, north and east Iceland
towards the spawning area west of Iceland in late summer has also been described by
Chumakov (1969) and Sigurdsson (1977). The egg and larval drift from the Davis Strait
complex and from the West Nordic Stock can thus be summarised as follows. From the
spawning grounds in the Davis Strait the eggs and larvae drift with the currents along the
West Greenland and Canadian coasts and post larvae settle on the slopes of the banks off
Greenland and Canada. (Templeman 1973). The West Nordic stock in the East
Greenland/Iceland area probably spawns west of Iceland at depths around and below 1000
m (Magnusson 1977; Sigurdsson 1977). From there, eggs and larvae are carried either
towards East Greenland by the Irminger Current/East Greenland Polar Current or
northeastward along the coast of northern Iceland (Sigurdsson 1979). A part of the larvae
carried towards Greenland drift south to Cape Farewell and further northwards by the West
Greenland Current (Boje 1997; Jensen 1935; Smidt 1969). This is supported by tagging
studies that showed migrations from southwest Greenland fjords to Iceland (Boje 1993).
Larval growth rate was found to increase with increased hydrographical front activity
suggesting a coupling between hydrographical processes and recruitment success. Settling
occurs on different bottom habitats but within the first year juveniles are concentrated in
more specific nursery areas. This observation implies that the densities of juveniles within
these nursery habitats may approach its carrying capacity in years when settlement is high,
which in turn would dampen the annual variability in year class strength (Stenberg, 2007).
Older juveniles were considerably concentrated in more specific nursery areas where
individuals had significantly better condition and higher stomach fullness (Stenberg, 2007).
Increase in mean length by depth, i.e. movement to greater depths as the grow, in the NAFO
area has been extensively reported for Greenland halibut (Templeman, 1973; Bowering and
Chumakov, 1989; Jorgensen, 1997; Bowering and Nedreaas, 2000).
The fisheries recruitment length is about 30 cm. and around 4 years, all for the trawl fishery
with a 130 mm minimum mesh size. For surveys, the normal recruitment for the survey gear
is around 10 cm. and 1 year all. The minimum length caught in the Spanish surveys was 7
cm.
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Prey:
A variety of studies has been carried out in the NAFO area on Greenland halibut. Bowering
and Lilly (1992) compared the diet of Greenland halibut in Divisions 2J and 3K over a 3‐year
period from 1982‐84. The results are summarised as follows. Off southern Labrador and
eastern Newfoundland small (<20 cm) Greenland halibut feed mainly on pelagic
crustaceans, mostly hyperiid amphipods and small Gonatus squids. Greenland halibut in
the size range of 20‐69 cm feed almost exclusively on capelin (Mallotus villosus) on the shelf
area although Bowering et al. (1984) indicated that in the deep channels between the banks
off Labrador northern shrimp could be the dominant prey. It was shown that even though
many other prey types (e.g. crabs) are available to Greenland halibut in this size range
throughout its distribution on the shelf they nevertheless fed intensively on capelin (see also
Chumakov and Podrazhanskaya 1986). Large Greenland halibut (>69 cm), on the other
hand, consumed larger fish as prey even though capelin were readily available. These
included various species of demersal fish particularly Sebastes sp. and to a lesser degree
Greenland halibut somewhat similar to that reported for large Greenland halibut in Davis
Strait with the order reversed. No capelin are reported in the diet of Greenland halibut in the
offshore areas of Davis Strait (Pedersen and Riget 1993; Smidt 1969) but are quite common in
Greenland halibut stomachs from localised areas of the inshore regions of West Greenland
(Pedersen and Riget 1993; Smidt 1969). Neither were they found in the stomachs of
Greenland halibut in the deep waters of the Flemish Pass to the south (Rodriquez‐Marin et
al. 1995). There did not appear to be any diel effects in any of the data examined nor were
there any annual variations observed in the 3 years investigated.
A more recent study by Dawe et al. (1998) was carried out along the deep slope of the
continental shelf in Division 3K. A summary of the results is presented. The percentage of
empty stomachs (13.7%) was low in comparison with that found by Bowering and Lilly
(1992) from the shelf and slope to the Northwest of this study area (42‐48%), Rodriguez‐
Marin et al. (1995) from the nearby deep Flemish Pass (62‐84%) and Orr and Bowering (1997)
for Davis Strait (51%). Apparently high feeding intensity in this study was related to heavy
predation on squid. Gonatus spp. occurred in 75% of stomachs and contributed 84% and 68%
of the prey by numbers and weight, respectively. Three specimens of another squid
(Chiroteuthis sp.) were found in two stomachs. Fish, usually the predominant prey type, was
of secondary importance. Most were demersal species and no one species dominated. Some
deep‐water species, including black swallower (Chiasmodon niger), paperfish (Scopelosaurus
sp.), and snipe eel (Nemichthyidae) were present although these have not been reported
previously as prey of Greenland halibut (Bowering and Lilly 1992, Rodriguez‐Marin et al.
1995, Orr and Bowering (1997)).

Predators:
Casualty rates are high among Greenland halibut. The most significant predator of adults is
the Greenland shark, found in great numbers in the same waters and at the same depths as
halibut. Fishermen frequently find, on retrieving hooked lines, that their catch has been
mutilated by the sharks, particularly in the area of west Greenland.
Other important predators of adult fish are seals and two species of Arctic whales—the
white whale and the narwhal. As early as 1852, scientists working in the Greenland area
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noted that the periodic disappearance of the fish usually coincided with increased sightings
of white whales. Periodic invasions by whales into the fjords are now known to be usually
followed by a collapse of the halibut fishery.
The larvae of Greenland halibut are eaten by cod and salmon, whereas the young, bottom‐
dwelling fish and medium‐sized adolescents are eaten by cod and by larger Greenland
halibut. http://www.proainternacional.es/rodabae.htm

The main gaps in knowledge regarding life history patterns and general species ecology
The main gap is the recruitment and migration process for the different stocks or
management units in the west Atlantic .

Data collection/research requirements:
To address this gap it would be necessary a research project to study the migration between
the recruitment area(s) and the fishing grounds.

Implication of knowledge base on life history and species econlogy for assessment and
management
It is necessary to understand better the relationship of the different populations and the
recruitment processes for each stock. This information could have a very important impact
on assessments.
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2. Historical development of the fisheries, including catches and fleets.
2.1. CS1a. Orange roughy off Namibia
2.1.1. Historical development and current activity of each fleet.
Table 31 Fleets prosecuting (or have prosecuted) the Namibian orange roughy stock
Fishery type:Nationality
Gear
Fleet ID for
If mixed
Number
Large
target/mixed
type
use in tables
or
of
scale or
fishery/bycatch
below and
bycatch
vessels artisanal
throughout
what are
qustionnaire2
other or
target
spp?
Namibian
Bottom NORF
Target
Hake, rat- 1-6
Large
trawl
(Namibian
tails, oreo
scale
Orange
dories,
Roughy Fleet)
sharks

Time
period

19952007

In 1994 a Namibian fishing company was given an exploratory fishing license to search for
commercial deep‐water fish species. The first orange roughy aggregation was discovered in
January 1995 and was named Hotspot (19° 20ʹ S, 10° 05ʹ E). The second ground, Rix (22° 30ʹ
S, 12° 40ʹ E), was discovered in April 1995 followed soon after by Johnies (26° 20ʹ S, 13° 30ʹ
E). The last ground, Frankies (24° 30ʹ S, 13° 20ʹ E), was found in early 1996. Ìn 1997 3 fishing
companies were given quotas allowing them to fish in the QMAs. A total of five demersal
trawlers were licensed to fish orange roughy in 1997. By 2007 only 1 vessel was still
operating in Namibian waters and total catches had dropped from almost 15 000 in 1997 to
only 300 tonnes in 2007. In a joint decision with the industry it was decided to close the
fisheries for a period of 3 years (2008 – 2010) (Boyer et al. 2001).
It is noted that the small number of fishing vessels facilitates the collection of complete data
on the fleet.
Table 32 Time series for landing and discard data
Fleet ID
Time-series of landings data
Time-series of discard data
NORF
1995-2007
Not available

The data detailed above (Table 35) corresponds with the start of exploitation of the stock.
Table 33 Occurrence of discards for which there are no data
Fleet ID
Significant discards?
NORF
Yes in certain areas

Table 34 Mis‐reporting or under‐reporting in the fishery
Fleet ID
Mis-reporting? State years
Under-reporting? State years
NORF
No
No

2

e.g. SPAOT – Spanish otter trawlers
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There is no information available on gear selectivity.
The lack of information on discards is of great concern. Information on gear
selectivity/avoidance will help to improve understanding of the stock.
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2.2. CS1b Orange roughy in ICES Sub‐areas VI and VII
Catch statistics became unreliable after a short time, because of regulations and the need for
fishermen to protect their knowledge about good fishing spots.
Data from the exploratory phase of this fishery was collected by BIM and later (2003‐2005)
the Marine Institute collected fishery and biological data. This data has been compiled and
will be further analysed in DEEPFISHMAN.

2.2.1. Catch statistics
ICES WGDEEP (2009) has compiled official landings (Tables 38 and 39))
Table 35 Orange roughy catch in Subarea VI. (ICES 2009)
Faroes
France
E&W
Scotland
Ireland
Year
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008*

40
0
29

n/a

5
15
3,502
1,422
429
179
74
116
116
100
175
136
159
152
79
54
41
32
12
5

1

Spain

2
0
0
2
110
130
2
2
6
1

11
41
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2
1

Total

5
15
3,502
1,422
429
179
114
118
146
102
176
138
280
323
81
56
47
33
12
5

Cumulative
landings VI

20
3,522
4,944
5,373
5,552
5,666
5,784
5,930
6,032
6,208
6,346
6,626
6,949
7,030
7,086
7,133
7,166
7,178
7,183

Table 36 Working Group estimates of landings of orange roughy by in Subarea VII (ICES 2009).
Year
France
Spain
E&W
Ireland
Scotland Faroes Total
Cummulative
landings VII
1988
1989
3
3
3
1990
2
2
5
1991
1,406
1,406 1,411
1992
3,101
3,101 4,512
1993
1,668
1,668 6,180
1994
1,722
1,722 7,902
1995
831
831
8,733
1996
879
879
9,612
1997
893
893
10,505
1998
963
6
969
11,474
1999
1,157
4
1,161 12,635
2000
1,019
1
1,020 13,655
2001
1,022
1
2,367
22
4
3,416 17,071
2002
300
14
5,114
33
5,461 22,532
2003
369
172
541
23,073
2004
279
188
467
23,540
2005
165
90
255
23,795
2006
451
37
488
24,283
2007
145
28
173
24,456
2008
89
89
24,545

A summary of the fleets presecuting orange roughy in VI and VII is given in Table 40.
Table 37 Fleet summary
Nationality
Gear
Fleet ID for
type
use in tables
below and
throughout
qustionnaire2

Fishery type:target/mixed
fishery/bycatch

France

B.Trawl

FRBT

Mixed

Ireland

B.Trawl

IRBT

Mixed

Ireland

B.Trawl

IRBT

Target

If mixed or
bycatch
what are
other or
target
spp?
Roundnose
Grenadier,
Black
scabbard
Roundnose
Grenadier,
Black
scabbard
Orange
Roughy

Number
of
vessels

Large
scale or
artisanal

Time
period

N/K

Large
Scale

All
year

See
section
4

Large
Scale

All
year

See
section
4

Large
Scale

All
year

2.2.2. Historical development and current activity of each fleet.
The French fishery for orange roughy started in the North Atlantic in early 1990s. The main
fishing grounds were in ICES Sub area VI. The fishery peaked rapidly and then quickly
deined. Later orange roughy has been landed as bycatch from French trawlers in area VI and
2
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from a “semi directed fishery in Sub area VII). Information from Irish skippers suggest that
the French fishery in area VII stopped when an Irish Fishery developed there in the years
2001 and onwards. Catch statistics from ICES, however show that France landed between
150 and 450 tons annually from subarea VII during the years 2002 to 2007.
The Irish fishery for orange roughy in Sub‐area VII started in 2001 on the slopes of the
Porcupine Bank. A high‐catch fishery developed rapidly, with over 2,300 t being landed in
2001. The fishery continued into 2002 and 2003. The targeted fishery for orange roughy was
conducted on the relatively steep slopes of deep‐water seamounts. A special fishing
technique was developed in New Zealand for fishing orange roughy on peaks. The trawls
are towed pelagically onto the top of the seamount (peak). The trawl is then landed on the
peak and the trawl slides down the slope. Each haul takes 1‐2 hours from shooting until the
trawl is hauled back. The time period of trawl bottom contact varies between 5 ‐30 minutes.
The vessels involved in this fishery also conduct a mixed species slope fishery for roundnose
grenadier, black scabbard and deep water sharks (mainly Centrophorus squamosus and
Centrscyllium coelolepis). In this fishery the trawl is towed along the depth contours of the
slope for 4‐6 hours and orange roughy is only a small bycatch. For further details on this
fishery see Case Study 2.
The main gaps in knowledge regarding the fleets fishing are reliable data on landings
and CPUE data. These gaps may be addressed through good cooperation between industry
and observers

Time-series data of landings and discards data
Table 38 Time series landing and discard data
Fleet ID
Time-series of landings data
IRBT
2001+
FRBT
1991+

Time-series of discard data
2001 -2004
2004-2010

Earliest data available is from French trawlers and represents the starting point of the
fishery, the Irish data starts at their initial participation of the fishery.
Table 39 Significance of discards
Fleet ID
IRBT
FRBT

Significant discards?
No significant
No significant

Table 40 Misreporting and under‐reporting
Fleet ID
Mis-reporting? State years
IRBT
FRBT

Under-reporting?
State years
2002 (overreproting)
2003-2006
no known underreporting. Geographical msireporting suspected in early
years to protect knowledge of fishing grounds

There is no available information on gear selectivity by fleet ID.
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2.3. Blue ling in ICES areas Vb,VI,VII and XIIb
2.3.1. Historical development and current activity of each fleet.
Table 41 Historical development of the fishery
Nationality

UK(Scotland)

Trawl

UK(E+W)

Trawl

Fleet ID for
Fishery type:If mixed or
use in tables
target/mixed
bycatch what
below and fishery/bycatch
are other or
throughout
target spp?
qustionnaire2
UKSCOOT
Target & mixed Black
scabbardfish &
other deep-water
species
UKEWOT
Mainly targeted Blue ling

France

Trawl

FRAOT

Target & mixed

Spain

Trawl

SPAOT

Target & mixed

Faroes

Trawl

FAROT

Target & mixed

B. scabbardfish,
R. grenadier,
deep-water
sharks (?)
B.scabbardfish,
R. grenadier,
deep-water
sharks (?)
Ling & tusk

Faroes

Longline

FARLL

Mixed

Ling & tusk

Norway

Longline

NORLL

Mixed

Ling & tusk

Soviet & E
Bloc

Trawl

SOVOT

Mixed

Ireland

Trawl

IREOT

Target & mixed

B.scabbardfish,
R. grenadier,
deep-water
sharks (?)
B.scabbardfish,
R. grenadier,
deep-water
sharks (?)

Germany

Trawl

GEROT

Target

Lithuania

Trawl

LITHOT

Mixed?

Poland

Trawl

POLOT

Mixed?

Iceland

?

ICE?

Mixed?

Estonia

Trawl

ESTOT

Mixed?

Russia

Trawl

RUSOT

Mixed?

UK(E+W)

Gillnet

UKEWGILL

Bycatch

UK(E+W)

Longline

UKEWLL

Bycatch

UK(E+W)

Traps

UKEWTR

Target

UK(Scot)

Gillnet

UKSCOGILL

Bycatch

2

Gear type

Current
Large
Time
(2008)
scale or period
number of artisanal
vessels
16 –
mostly as
a bycatch

Large
scale

1980-

1

Large
scale
Large
scale

19732001
1966-

4 (data
Large
available scale
for Basque
only)
N/K
Large
scale
N/K
Large
scale
13
Large
scale
N/A
Large
scale

1994-

N/A

19732006

28

N/A

Mixed deep-water
species?
Mixed deep-water
species?
Mixed deep-water
species?
Mixed deep-water
species?
Mixed deep-water
species?
Anglerfish and in
past sharks
In past sharks
Deep-water red
crab
Anglerfish and in
past sharks

e.g. SPAOT – Spanish otter trawlers
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Large
scale

Large
scale
N/A
Large
scale
N/A
Large
scale
N/A
Large
scale
N/A
Large
scale
3 (in 2007) Large
scale
4
Large
scale
0
Large
scale
2
Large
ascale
2
Large
scale

19731973N/K1977

19672001
20052007
20032004
19971999
20012004
2000197319732007
19861980-

The major features of the fisheries have been described by Allain (1999), Anon (1995, 1996,
1998 and 2000), Gordon (2001), Gordon and Hunter (1994), Koslow et al. (2000), Lorance and
Dupouy (2001) and Gordon (2003) and are summarised below.
The origins of the deep‐water bottom trawl fishery in Vb, VI and VII can be traced back to
the late 1960s, when Soviet and other eastern bloc countries began to exploit roundnose
grenadier in international waters to the west of Rockall Plateau and on the Hatton Bank. A
by‐catch of other deep‐water species would have been retained, but the landings of these
fish are not well documented. Although the Russian fisheries in this area have ceased or are
at a very low level, fishing continues by other nations in these international waters. In the
early 1970s, German trawlers began to exploit spawning aggregations of blue ling in the
northern parts of the Rockall Trough. By the mid to late 1970s, French trawlers, which
traditionally fished along the shelf edge for species such as saithe (Pollachius virens), had
began to move into deeper water to exploit blue ling and gradually replaced the German
fleet. The French fishery continues to the present time as both a target and a by‐catch
fishery. There appears to be little doubt that in the early years of the fishery the by‐catch of
species such as roundnose grenadier, black scabbardfish, deep‐water sharks and many other
less abundant species was discarded. It was only in 1989 that these species began to be
landed as a result of a marketing initiative by the French industry. Blue ling remains a
target species, especially during the spawning season. To some extent the species targeted
depends on the size of the vessel, with the larger ships fishing deeper and targeting
roundnose grenadier.
The French fleet has been described by Lorance and Dupouy (2001). They divided the fleet
into 3 components. One, of vessels of from 49 to 55 m, is fairly homogeneous in terms of
horsepower, age and equipment, and is specialised in exploitation of deep‐water species.
All the other vessels of this size form the second component. The third component consists
of smaller high‐sea trawlers of about 30 to 38m.
The Scottish fleet first became interested in exploiting the deep water in the early 1990s
when the French landings of the high value orange roughy increased. However, it soon
became apparent that the Scottish vessels were not large enough to exploit the depths
inhabited by this species and instead they began fishing on the upper slope after discovering
that the high value anglerfish (Lophius piscatorius) also occurred in deep water. The by‐
catch of deep‐water fishes consisted of species such as roundnose grenadier, blue ling and
black scabbardfish. The majority of vessels worked in a variety of fisheries including the
traditional shelf fisheries in the North Sea and west of Scotland, on the Rockall Bank and
along the shelf edge fishery for monkfish and megrim, as well as in deep water fisheries in
the Rockall Trough and the Faroe‐Shetland channel. Vessels move between fisheries
according to fishing opportunities, fish prices, quota restrictions and weather. At the end of
1998, 21 vessels in the fleet were known to have fished in deep water in the past or were
newly built boats with the capability and intention of doing so in the future. Most of these
vessels were modern and in the 25 to 35 m length range, although two of the most recent
additions to the fleet were over 40 m. Since 1997, most new vessels have been built to work
as twin rig trawlers, while many of the existing vessels have converted to this gear type. The
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majority of these vessels can probably fish to depths of around 1100 m, but in practice fish
down to about 900 m. It has been reported that the conversion to twin rig gear has restricted
the depth to which vessels can fish. Vessels in the 25 to 35 m length range cannot fish safely
in deep water during severe weather, so fishing effort may be restricted during the winter
months. When EU TACs and quotas were introduced in 2003, the UK only gained a small
share of the TAC and since then the Scottish fleet has quickly declined to 2‐3 vessels, and
these do not fish full‐time for deep‐water species.
Ireland carried out exploratory surveys in the early 1990s and a significant (up to 10 vessels)
fishery for mixed deep‐water species and a directed fishery for orange roughy developed in
the early 2000s, but when EU TACs and quotas were introduced in 2003 Ireland only gained
a small share of the TACs and since then the Irish deep‐water fleet has almost disappeared.
A Norwegian longline fleet targets ling and tusk over a wide area of the North‐eastern
Atlantic (including Vb, VI and VII) and is well documented (Bergstad and Hareide, 1996;
Magnússon et al. 1997).
In recent years the most important (in terms of size of landings) fleets fishing for southern
blue ling have been:

•
•
•
•
•

France (circa 50% of total international landings)
Faroes
Norway
UK (Scotland)
Spain (if landings in XII are taken into account)

Main gaps in knowledge regarding the fleets:
•
•
•

Information required:
Confirmation of gears used and other species taken in mixed deep‐water fisheries
History and development of the Spanish and Faroese fleets

Addressing these gaps:
There should be regular (biennial?) monitoring and subsequent reporting to ICES WGDEEP
of:

•
•

gears used (relevant to evaluation of effective effect)
descriptions of the fisheries prosecuted by each component (vessel/gear
group) of the national fleets.
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Time-series data of landings and discards data:
Table 42 extent of time‐series data of landings and discards data
Fleet ID
Time-series of landings data
Time-series of discard data
UKSCOOT
1980 onwards
14 trips
UKEWOT
1973 onwards
1 trip
FRAOT
1966 onwards
Available but extent unknown
SPAOT
1994 onwards
N/K
FAROT
1973 onwards
No
FARLL
1973 onwards
No
NORLL
1966 onwards
No discarding
SOVOT
1977 onwards
No
IREOT
1993 onwards
N/K
GEROT
1967 onwards
No
LITHOT
2005 onwards
No
POLOT
2003 onwards
No
ICE?
1997 onwards
No
ESTOT
2001 onwards
No?
UKEWGILL
1973 onwards
3 trips
UKEWLL
1973 onwards
2 trips
UKEWP
1986 onwards
1 trip
UKSCOGILL
1980 onwards
No trips sampled

Earlier landings data may be available for Norway (i.e. pre‐1966). Data for Soviet Union are
only available for one year (12,500t in 1977) and for some years may be missing. It is known
that landings data in the 1980s for French freezer trawlers may be underestimated in some
years (WGDEEP, 2008). Furthermore it should be noted that landings reported from the
southern parts of Subarea VI southwards as blue ling (Molva dypterygia) may comprise a
related species Molva macrophthalma.
Trawl fleets are likely to generate the most significant discards, listed below are trawer fleets
with the largest landings in recent years.
Table 43 Trawer fleets with the largest landings in recent years
Fleet ID
Significant discards?
FRAOT
Yes but only in 2009? (fishery closed due to quota taken)
FAROT
Yes
UKSCOOT
Yes
SPAOT
Yes
FARLL
1973 onwards
UKEWGILL
No
UKSCOGILL
No
NORLL
No

There is no information available on mis/under‐reporting. It is possible that there may have
been over‐reported in the years prior to 2003 (to build up track record before the
introduction of EU TACs and quotas in 2003), and under‐reported thereafter (to avoid
exceeding TACs and quotas). SPAOT significant mis‐reporting for grenadiers and blue ling
(Hatton Bank)
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Table 44 Misreporting and under‐reporting
Fleet ID
Mis-reporting? State
years
SPAOT (Only reported for part
of fleet

Under-reporting?
State years
Yes, recent years when scientific
observers have been on board

There is no available information on gear selectivity by fleet ID.

Implications of available fisheries data for assessment and management
The paucity of discard data is likely to have led to underestimation of the total removals
from this stock and may undermine attempts to evaluate the magnitude of removals of other
species taken and discarded (almost all of which will die due to bathymetric shock).
If the historical Soviet landings data is incomplete this may have a significant impact on
assessments because the quantities taken could have been large.
In 2005 ICES introduced new statistical areas to take account of national EEZs and fisheries
on Hatton Bank extending from Division VIb into Sub‐area XII. The western component of
Hatton Bank is now included in Division XIIb and it is considered that southern blue ling
extends into this area. However, historical landings data for this and the other new ICES
areas have not been yet been compiled. Even for recent years, ICES WGDEEP has not
presented landings data disaggregated by the new ICES areas. These last two statement
apply to all species not just blue ling.
It is likely that much of the historical landings for blue ling reported to ICES for Sub‐area XII
can be attributed to Division XIIb. Two possible ways forward are (1) to request countries to
compile historical data by the new ICES areas (this assumes that landings data are available
by rectangle) or (2) simply assume that all landings of blue ling from XII are from XIIb.
However, because historical and current landings from XII are considerably lower than from
other areas, inclusion of these landings in the assessment is very unlikely to impact on the
perception of the current stock status of southern blue ling.
The paucity of national fleet data may impact on the evaluation of the socio‐economic
impact of management options.
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2.4. French mixed demersal trawl fishery in ICES areas Vb, VI and VII
2.4.1. Historical development and current activity of each fleet
Table 45 Fleet identity
Nationality
Gear
Fleet ID for
type
use in tables
below and
throughout
qustionnaire2
French
Trawl

Fishery type:target/mixed
fishery/bycatch

If mixed or
bycatch
what are
other or
target spp?

Mixed

French

Gillnet

Target
hake/monkfish

Spanish

Freezer
trawlers

Roundnose
grenadier

roundnose
grenadier,
greater
forkbeard
black
scabbardfish
Deep water
Blue ling
greater
forkbeard

Number
of
vessels

Large
scale or
artisanal

Time
period

~50

Large
scale
Large
scale

19732009
year

Large
scale

year

1 in
some
years

This section focuses primarly on the French deep‐water fleets. Vessels in this fleet are mainly
strern trawlers fishing for fresh fish during fishing trips of up to 12 days. In the past this
fleet fished for saithe and demersal species. It started exploiting blue ling in the early 1970s
and other deep‐water species in the late 1980s (Charuau et al. 1995). Other fleets are fishing
for deep‐water species in the same area and in neighbouring areas, posssibly for the same
stocks.
Some Scottish vessels target monkfish (Lophius spp) on the continental slope of Subarea VIa
and on the Rockall Bank. This fishery has a bycatch of deep‐water species including ling,
blue ling and siki sharks and a small number of these vessels occasionally fish in deeper
water targeting roundnose grenadier, black scabbardfish and siki sharks.

French trawl fishery:
French trawlers began to land increasing amounts of roundnose grenadier, black scabbard
fish and deep‐water sharks from the west of Scotland in 1987 (Charuau et al. 1995). Landings
of these species have been reported separately in French landings statistics since 1989
(Lorance and Dupouy 2001).
Effort directed at deep‐water species increased from 1989 to 1996 (Lorance and Dupouy
2001). In 1995, an effort regulation was introduced but was not a constraint to this fleet.
TACs and a new effort regulation was introduced in 2003. Part of the fishing time of the
licensed fleet is expended on the shelf mainly in the Celtic Sea.

2
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Time‐series of fishing effort are available based upon logbook data (1987‐2009) and VMS
data (2003‐2009).

French gillnet fishery:
The situation here is less clear. Deep‐water gillnetting has been regulated following
observation of high discarding rates, bad fishing procedures and loss of fishing gears
inducing ghost fishing (Hareide et al. 2005; Large et al. 2009).
A few, possible only one French vessel, fished with gillnets in deep water. This fishery has
now stopped in ICES Subareas V, VI and VII due to the EU ban of gillnet fisheries at depths
below 600 m.

Spanish freezer trawler fleet:
A fleet of 29 Spanish stern bottom freezer trawlers fish in international waters of the Hatton
Bank (ICES XIIb and VIb1). The presence of the majority of the vessels in this area is
discontinuous. Vessels conduct fishing trips of variable duration. Fishing operations are
conducted in a depth range of 800–1600 m, mainly at depths >1000 m or deeper. Roundnose
grenadier and Baird’s smoothhead (catches of 3,000 to 13,000 t per year in 1997–2005) are the
most important species in catches. Black scabbardfish (1,000 t in 2002, then decreasing) and
blue ling (600–1000 t/year) are also caught in significant amounts. Spanish landings formerly
reported as roughhead grenadier have been included in the roundnose grenadier landings
time series because roughhead grenadier was not recorded in significant quantities in the
Spanish observer program, and is not known to occur in significant quantities on the Hatton
Bank where the Spanish fishery operates.
In 2010, the time series of Spanish landings back to 2002 was updated as landings per ICES
Division were provided. Nevertheless, landings per ICES rectangles were not available
(ICES 2010b).

Spanish fleet operating in ICES Division VIa, VIIb,c,k,j:
In the mid 2000s, almost all the catches obtained by this fleet can be considered to be
bycatches of the bottom trawlers (mainly “baka” otter trawlers) and longliners. The number
of vessels in the Spanish and Basque fishery in ICES Divisions VI and VII declined in the
period 1994‐2000 and this decline was seen in both both longliners and bottom trawlers
(ICES 2004).
In the “Baka” trawl fishery in ICES Subarea VII landings of blue ling, ling and greater
forkbeard, combined, represent about 25% of total landings. Hake can be considered as a
bycatch (less than 10% of the landings).
For the bottom longline fleet in Subarea VI, catches mainly comprise deep‐water species,
with ling, greater forkbeard, blue ling, tusk, bluemouth rockfish and conger, contributing to
about 50% of the landings.
Data from the basque country fleet are available from AZTI.
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Other UK fleets:
In the 1990s and early 2000s, UK longliners and gillnetters based in England and Wales,
fished at depth targeting primarily hake, anglers and megrim in VIa,b and VIj,k with deep‐
water sharks as a bycatch. Depending on market prices, sharks were frequently the target
species. Greater forkbeard was taken as a bycatch. The majority of landings from these
fisheries were into Spain. As a consequence of regulations banning deep‐water gillnetting
below 600 m, these fleet are no longer fishing in deep water and only minor landings were
reported in recent years.

Irish fleet:
The Irish deep‐water fishery is based on the flat grounds and targets orange roughy, black
scabbard, roundnose grenadier and siki sharks. The primary target of this fleet was orange
roughy. Data relevant to this fleet are found in Case Study 3b.

Time-series of fleet, effort and landings data:
ICES WGDEEP compiles the best estimates of landings for the assessed species.
Nothwithstanding, the administration and reporting of landing statistics by some countries
is quite complex and convoluted and further investigations carried out in DEEPFISHMAN
suggest that some revision may be necessary to historical landings data, particularly in the
early years of the fishery. Blue ling landings reported to ICES from 1973 to 2008 were
extracted using ICES data centre (http://www.ices.dk/fish/statlant.asp). The extraction
included landings of all countries in ICES divisions Vb and VIIb,c and sub‐areas VI and XII
were extracted. These data are ofcicial landings by country.
The restriction of landings in Subarea VII to Divisions VIIb,c was made because further
south most of the catch reported as blue ling may be the closely related Spanish ling (Molva
macrophthalma). Sub‐area VII is anyway a minor component of blue ling landings,
irrespective of assumptions about the species identity.
Based upon these data, blue ling landings were high in ICES Divisions Vb in the 1970s and
1980s. In the 1990s, landings from Subarea VI became dominant. Significant landings were
also reported from Subarea XII, where landings peaked at close to 3000 t in 2001.
From the early 1970s to the early 1980s, the main fishing countries were Faeroe Islands,
France, Germany and Norway. Landings from Germany decreased in the 1980s, and
landings from Norway stabilised at a few hundred tonnes. In the 1990s, landings from the
UK and Spain increased. The contribution of other countries to blue ling landings was
always minor (Figure 55).
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Figure 55 Time‐series of blue ling landings in ICES divisions Vb and Subareas VI and VII, by
country according to ICES landings statistics.

Based upon the same ICES landings statictics, cumulated blue ling landings from 1973 to
2008 in the ICES Divisions Vb and VIIb,c and Subareas VI and XII amount to slightly more
than 400,000 t. data from ICES WGDEEP are not the same as ICES official landings (Figure
56) and EUROSTAT data are also slightly different from ICES data with smaller landings
reported in earlier years.
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Figure 34 Time‐series of blue ling landings by ICES Subarea and Division from ICES WGDEEP
(left), ICES landings statistics (centre) and Eurostat (right).

The time‐series of landings used by ICES WGDEEP shows higher landings levels in the
1970s. From the1980s, landings from the 3 times series are similar. Complete knowledge of
landings levels in early years is important to properly estimate reference points for the stock.
Unfortunately, the strong year‐to‐year variations up to the mid‐1980s suggest that landings
were poorly reported. Higher landings levels in ICES WGDEEP data compared to the two
other time‐series results from accounting for French landings reported as lings (i.e. Molva
molva and Molva Dypterygia combined) in French official landings that could clearly be
ascribed to the early years of the French directed blue ling fishery based upon Moguedet
(1988) and data previously reported to ICES North‐Western Working Group (ICES 1989,
1990, 1991).
Further data mining was carried out in DEEPFISHMAN. Landings from French freezer
trawlers have not been treated together with landings from fresh fish vessels by the French
administration. Consequently, they are not all available in the database held by Ifremer.
Quantities of filleted blue ling landed in 1988‐2000 by freezer trawlers were retrieved from
Producers Organisation files. The amount landed varied from a few to 2,500 t per year
(Table 49).
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Table 46 Landings of blue ling from French Freezer trawlers, 1988‐2000.
Landings (t)
Year
1988
31
1989
415
1990
1,233
1991
1,904
1992
2,260
1993
2,483
1994
365
1995
239
1996
1
1997
209
1998
92
1999
57
2000
351

The amounts landed in 1988‐89 were already included in ICES WGDEEP data, as they were
reported to the North‐Western Working Group. Using vessel identity, it was checked that
landings from 1999 and 2000 were already in the Ifremer database used to provide French
ICES landings while, there was no landings from freezer trawler in the database for years
1986‐1998. These landings should therefore be taken into account for stock assessment
purposes. As these data are from Producer Organisation sales records, they are not available
by ICES Subarea. Nevertheless, the bulk of these landing come from ICES Division Vb and
Subarea VI where freezer trawlers were operating at the time, with a possibly minor
contribution from XIIb. These landings represent an additional cumulated catch of 8,800 t of
blue ling. These data are included in DEEPFISHMAN landings data.

Gaps in fleet data:
Overall the knowledge of the fleet activity at sea is reasonable. Distribution of catch and
effort at the resolution of ICES rectangle has been available for France, Ireland and UK (ICES
2006, 2007a).
The French fleet is known based upon the licensing scheme since 2003. Before this time,
catch composition was used to identify which vessels where fishing in deep water.
Therefore, composition of the fleet, number of vessels can be considered available since the
early 1980s. At that time, French trawlers operating to the west of Scotland and on the
Faeroese shelf were fishing for saithe, blue ling and redfish (Sebastes mentella). VMS data
was not available in the past. Due to commitments in the Data Collection Framework, the
French administration has provided data from 2003 (first year of the deep‐water licensing
scheme).
For other fleets, contacts are being made with FRS and NEAFC for international data for all
available years.
The activity of the Spanish fishery in international waters have been poorly reported. Only
the number of vessels were sporadically reported and the distribution of the catch and effort
is mnot well documented. In 2010, more landings and effort data were reported to ICES.
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Landings data were checked against onboard observations and some correction were made.
Data by ICES rectangle were not available.

Addressing these gaps:
In recent years, monitoring of fishing activities in EU waters has improved. There is no
known serious problems of under‐ or mis‐reporting of landings and effort of deep‐water
species in EU waters. The development of VMS might have played a role in improving the
monitoring of fleet activities.
Monitoring under DCF includes some sampling (length and age composition of deep‐water
species) and available data has increased since the DCF was introduced. Nevertheless, data
remain generally scattered. Landings and effort data are not provided to ICES under the
ICES Intercatch format, which is a standard for stock assessment data within ICES.
Blue ling has been exploited since 1973 by the French fleet. There are anectodal reports that
the blue ling fishery discarded the bycatches of roundnose grenadier, black scabbardfish and
deep water sharks in the 1970s and 1980s, but there are not data on the amount of these
bycatches. Discards from tows targeting blue ling in recent years may not be appropriate to
assess past levels of discards owing to changes in fishing strategy and differences in the
relative abundance of deep‐water species. Nevertheless, up to the late 1980s, fishing was
targeting blue ling aggregations (mostly spawning aggregations but some fishing
throughout the year occurred) where discards levels may have been small. In the late 1980s,
the fishery moved to deeper water to target roundnose grenadier, black scabbardfish and
deepsea sharks. Time series of reported landings back to 1984 and 1972 for some ports will
be available in early 2010 and can be used to estimate the quantities of deep‐water species
landed and reported as miscellaneous species in the late 1980s.
Roundnose grenadier and black scabbardfish have been reported in French landings since
1989. Some landings may have occurred in 1987 and 1988. These are to be assessed from
landings statistics where such landings, if they have occurred, may have been reported as
ʺmiscellaneous fishʺ. The same approach can be apply to deep water sharks that have been
reported separately since 1991 and might appear as ʺmiscellaneous sharks” in previous
years if they were landed.
Nevertheless, there was a strong increase in landings of deep‐water species in 1989, whether
some landings occurred in years 1987 and 1988 needs to be revisited, but landings before
1989 were small compared to landings in the 1990s.
For blue ling, the completeness of landings data before 1985 needs to be checked as some
years may be incomplete.
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Table 47 Significant discard data
Fleet ID
Significant discards
FR-BTDWS (1)
Not significant for blue ling, black scababrdfish orange roughy, siki sharks in the
past. Might have become signigficant for siki sharks from 2010 owing to ban of
landings but not for orange roughy .
Significant discards of small roundnose grenadier and all non –commercial
species
UKSCOOT
UKEWOT
SPAOT excl
Likely level ok discarding similar to shelf demersal tarwl fisheries
Basque
Spanish fleet in Significant discards of small roundnose grenadier and all non –commercial
VIb XIIb
species
FAROT
Unkown
FARLL
Not significant
NORLL
Not significant
UKEWGILL
Significant
UKSCOTGILL
Significant

Table 48 Misreporting and under‐reporting
Fleet ID
Occurrence of mis-reportings
FR-BTDWS (1)
Probably reporting by ICES rectangle
was unreliable in the 1990s for some
species, mainly orange roughy as
ship master tended to keep secret
their fishing grounds. Might have
occurred mainly for orange roughy
(1)
UKSCOOT
Unknown
UKEWOT
SPAOT excl Basque
Spanish fleet in VIb
XIIb

Unknown

Occurrence of under reporting
No

Following to introduction of TAC in
2003-2005
Unknown

Landings of roundnose grenadier Landings of roundnose grenadier
may have been misreported as other may have been underreported
species
FAROT
?
?
FARLL
?
?
NORLL
?
?
(1) Neverthless the distribution of effort from EC logbook and that estimated from aerial Scottish
surveys in the early 1990s reported in Gordon and Hunter (1994) seem farily consistent.

Misreporting or under reporting is not known to have been a problem in the French
trawling fleet. These vessels operated from Scottish and Irish port and are well controlled at
landing, They are not known to have been detected to under‐report the catch. Concerns have
been repeatedly expressed that mis‐reporting could occur in international waters (NEAFC
regulatory area). There are also been regular complaints from the French Industry that IUU
fish was landed in France and was pulling prices down. This seems to have disappeared in
recent years.
Mis‐reporting is not an issue that scientists have the power to investigate and this should be
addressed by the relevant management and regulation authorities. No quantitative data on
misreporting is available.
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Gear selectivity:
Deep‐water trawling is not considered to be selective, nevertheless length distribution of the
catch (based upon observer data) are truncated compared to length distribution of the
catches from scientific surveys (using a small mesh in the codend). No significant
quantitative data available.
Mesh size has been increased in recent years. This is not though to reduce the fishing
mortality of deep‐water fish as individuals escaping through meshes may not survive. This
may induce a loss of some commercial catch, in particular for black scabbardfish which is
observed to get ʺmeshedʺ (i.e. a lot of fish have the head through one mesh when brought
onboard).
It has been questioned whether the difference in size composition of black scabbardfish in
southern area (mainland Portugal and Madeira) and the west of the British Isles was due to
the actual size composition of the fish or to gear selectivity (longline in southern areas). The
first option is considered the most likely.

Implications of available fisheries data for assessment and management:
A full knowledge of all fishing activities that have landed or discarded the studied deep‐
water stocks would be extremely useful to estimated total cumulative catch over time,
changes in catch‐rates and other aspects. For deep‐water species a good knowledge of time‐
series of catch would help with the definition of reference points including MSY (MacCall
2009).
Unfortunately, there are doulbts about the accuracy of time‐series of catch supported by
stocks. Some improvements were made in 2010 when Spanish landings of roundnose
grenadier were revised (ICES 2010b). Landings and discards of sharks may be particularly a
problem as a UK fishery which was active from the 1980s to 2006 and targeted deep‐water
sharks. The fleet was mostly composed of vessels based in Spain but registered in the UK,
Germany and other countries outside the EU such as Panama (ICES 2010a). Landings by
species, with the exception of those from recent years, are not known. Data on sharks may
also be undermined by a high level of discarding at least in some fleets (Hareide et al. 2005).
There are also discrepancies between time‐series of landings depending of the data source
used, so that expert groups still use ʺbest estimatesʺ .
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2.5.

CS3a Red seabream in the Strait of Gibraltar (ICES Sub-area IX and Bay of
Biscay (Sub-area VIII but also includes VI and VII)
2.5.1. Historical development and current activity of each fleet

Table 49 Fleet identity
Nationality Gear
Fleet ID for
type
use in
tables below
and
throughout
qustionnaire
Spanish

Lines

SP_l

Fishery type:target/mixed
fishery/bycatch

If mixed
or
bycatch
what are
other or
target
spp?

Target

Number
of
vessels

Large
scale or
artisanal

Time
period

103 (from
2007
authorized
vessel list)

Artisanal

19832008

The development of the fishery from 1983 led a progressive increase in the number of boats
from 25 in 1983 to a maximum of 129 boats in 1994. The number of boats is now around 100.
There is a problem with missing effort data, particularly in recent years.
In the case of the Strait of Gibraltar, from 2008 onward a sort of VMS was implemented in
the “voracera” fleet, which targets red seabream (SP_l). Data availability of this kind of
information should improve the available effort data. Unfortunately prior to 2008 the
missing effort problem remains.
Table 50 Time‐series for landing and discard data
Fleet ID
Time-series of landings data
SP_l
1983-2008

Time-series of discard data
N/A

The earliest data available corresponds to the start of exploitation of the stock. Earlier data
exists because previously fishermen in the Strait of Gibraltar went to Morocco for sardine
and fish tuna in summer.
Table 51 Discards
Fleet ID
SP l

Significant discards?
Not relevant, should be considered minor

Table 52 Misreporting and under‐reporting
Fleet ID
Mis‐reporting? State years
SP_l

1995

Under‐reporting?
State years
2009
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Gear selectivity by fleet ID
In the case of the Strait of Gibraltar (SP_l) there is a Thesis about hook selectivity. Also a
paper from Erzini et al about selectivity of sparids (including P. bogaraveo) in Portuguese
waters is available.

Implications of available fisheries data for assessment and management
The problem of missing effort data avoids the use of assessment method based PUE (mainly
production models).

159

2.6. Red (blackspot) seabream in the eastern Mediterranean sea
2.6.1. Historical development and current activity of each fleet
The fishery of P. bogaraveo in Greek waters was carried out from the beginning of 80s till the
end of 90s mainly by longlines. Afterwards, a new fishery with gillnets has been developed.
Initially, catches were extremely high (46 kg/1000 m of netting, whereas for the sole trammel
net metier was 9 kg/1000 m of netting) (Petrakis et al., 1998; Petrakis et al., 1999). Not long
after, the catches started to decline.
One reason, according to the fishermen, was intensive fishing; when they trace down the
fish they work on the same place as long as the catches are good. Another important issue
was the introduction of nets and the impact of ghost‐fishing. The fishing grounds are
principally rough rocky banks at depths between 300‐600 m and the possibility to misplace
and lose part of a net is high. These lost pieces of net, when having the floats attached, go on
fishing, while those without floats cover the sea bottom and obstruct the access of various
fish to food and/or shelter.
As a response to the declining catch, some fishermen gave up this metier, while others
decreased the mesh size resulting to a number of negative consequences:
•
•
•
•

increased quantities of discards,
lower prices in the market,
more pressure on the immature population,
reduction of the spawning stock.

In the past decade, longlines are entering back into the picture as a significant ‘player’ in the
fishery, but still the gillnets are responsible for the bulk of catches (NDCP, 2008). Bottom
trawl landings are insignificant, however trawlers are considered the prime source of
mortality on the immature part of the population, discarding most of their P. bogaraveo
catches (NDCP, 2008). An illustrated version of the evolution of the fishery is depicted in
Figure 57.
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Figure 57 Evolution of the P. bogaraveo fishery in the eastern Ionian Sea.

Still, all the aforementioned estimations are based on information including a great deal of
uncertainty. The Greek fleet comprises of circa 20,000 boats (~20% of all EU fleet) being
registered in almost 200 different ports and landing their catches in more than 1200 ports.
94% of these boats are less than 15 m of length (40% below 6 m; 70% < 25Kw engine power),
not bearing VMS devices, and not marketing their catches through official markets.
As a result, monitoring is very difficult and data gathered in the EU‐DCR framework
concerns just a small portion of the fleet (~2%), from which the total effort/landings is
estimated by applying some raising algorithms (extrapolation). No census sampling is
applied.
Furthermore, P. bogaraveo is not amongst the 27 target species of the EU‐DCR framework for
Greek fishery data. It is a target species only in the experimental bottom trawl surveys
(MEDITS). Hence, data gathering and estimation of total fleet, effort and production is a
huge obstacle to confront.
Additionally to that, an unknown number of Italian trawlers are exerting their effort in the
deep waters of the area, with information on their catches being not available yet.
These gaps may be addressed in the future, only if the data sampling scheme incorporates:
•
•
•

Collection of data on a metier basis (perhaps in the new EU‐DCR NDCP scheme)
Quick‐draft information through a series of questionnaires applied on the fishermen
Input from the Italian NDCP for the Italian fishers operating in the eastern Ionian Sea
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Even in this case, still most of the fishery aspects will be estimations, since census sampling
seems impossible with the current Greek fleet capacity.
A summarized report of what is currently available to estimate these fisheries is given in
tables , below:
Table 53 Outline of the fleets prosecuting the stock
Nationality Gear
Fleet ID for
Fishery type:type
use in tables
target/mixed
below and
fishery/bycatch
throughout
questionnaire2
Greek
GNS GRGNS
Target

If mixed or
bycatch what
are other or
target spp?

Number
of
vessels
( *)

Large
scale or
artisanal

Time
period

Artisanal

MarSep
mainly
Year
Round

243
Greek

GTR

GRGTR

By-catch

Greek

LLS

GRLLS

Greek

OTB

GROTB

Merluccius
merluccius,
Mullus
surmuletus,
Mullus
barbatus
Solea solea,
Sepia
officinalis,
Lophius spp

1107

Artisanal

Target

37

Artisanal

By-catch

22

Large
scale

MarSep
mainly
OctMay

Unknown

Large
scale

Year
round

Merluccius
merluccius,
Mullus
barbatus,
Pagellus
erythrinus,
Lophius spp
Italian
OTB ITOTB
By-catch
Red shrimps
(Aristaeomorha
foliacea,
Aristeus
antennatus)
*The above table refers to mean estimates for the years 2003-2008

GNS: static gillnet, GTR: trammelnets, LLS: static bottom longlines, OTB: otter bottom trawl
Table 54 Time‐series of landings/discard data by fleet
Fleet ID
Time-series of landings data
GRGNS
2003-2008 (DCR-NDCP)
GRGTR
2003-2008 (DCR-NDCP)
GRLLS
2003-2008 (DCR-NDCP)
GROTB
2003-2008 (DCR-NDCP)
ITOTB
* Data suffer from gaps amongst some years

1990-2007 (NSSG)
All coastal gears
grouped
1990-2007 (NSSG)
-

NSSG: National Statistical Services of Greece
2

e.g. SPAOT – Spanish otter trawlers
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Time-series of discard
data (*)
2006-2008 (DCR-NDCP)
2003-2008 (DCR-NDCP)
2003-2008 (DCR-NDCP)
-

Table 55 Estimates of discards among fleets/gears and possibility of under/mis‐reporting.
Fleet ID
Significant discards?
Mis-reporting?
Under-reporting?
State years
State years
GROTB
~70%
All years
All years
(mostly
fish < 140 mm)
GRGNS
Insignificant
All years
All years
GRGTR
Insignificant
All years
All years
GRLLS
Insignificant
All years
All years

Gear selectivity:
Available information on gear selectivity is limited only to gill‐nets. Selectivity experiments
have been conducted for the GRGNS fleet and investigated 6 different mesh sizes (Petrakis
et al., 2001). Various models have been applied to estimate the modal length per each mesh
size (length at which the probability of a fish to be caught is maximum). The modal lengths
of the 60, 68, 80, 88, 90 and 100 mm mesh size gill nets were 207.5, 235.2, 276.7, 304.3, 311.2
and 345.8 mm respectively. The authors suggested that a mesh size of 90 mm minimum
should be appropriate for the sustainable exploitation of the species.
Selectivity experiments were also carried out in the area during IMAS FISH project (2003‐
2004) both on gillnets and trawl nets but P. bogaraveo was not the main species under
investigation.
As a conclusion, small scale fisheries that are responsible for the bulk of the catches of the
species are very difficult to monitor and in general, effort and landings data suffer from
misreporting and incomplete monitoring.

Implications of available fisheries data for assessment and management:
This lack of information combined with the poor studied species biology, affects assessment
and the ability to provide adequate advice. The need of further scientific investigation seems
urgent.
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2.7. CS3c Black scabbardfish in ICES Sub-area IXa
2.7.1. Historical development and current activity of each fleet
Table 56 Fleet identity
Nationality Gear Fleet ID for
type use in tables
below
and
throughout
qustionnaire2

Fishery type:target/mixed
fishery/bycatch

Portugal

Mixed

LL

PORT_LL

If mixed
or
bycatch
what are
other or
target
spp?
Bycatch –
mainly
deepwater
sharks

Number
of
vessels

Large
scale or
artisanal

Time
period

17

artisanal

Since
early
1980`s

The fishery for black scabbardfish on the Portuguese continental slope started in 1983 at
grounds around Sesimbra port (south of Lisbon — Latitude 38º20 N), following some
exploratory surveys conducted by IPIMAR in close collaboration with the fisheries sector.
These surveys involved searching for fishing grounds for the species and experimental
longline fishing. Fishermen from Madeira with extensive experience in deep‐sea longline
fishing have greatly contributed to these experiments. The number of vessels involved in
this fishery rapidly increased and 15 longline vessels were fishing in 1984.
The main gaps in information regarding fleets fishing this stock are related to historical data
on:
•
•
•

Effort data
log book data
VMS data

Given that deep‐water fishing regulations have only recently been established it is virtually
impossible to reconstruct historic time series.
Table 57 Time series of landings and discards data
Fleet ID
Time-series of landings data
PORT_LL
1988-

Time-series of discard data
2006-

The earliest data available does not correspond to the start of the fishery. Data were
provided on a more regular basis after the early 1990s.
A recently initiated discard program has been introduced by IPIMAR under the EU Data
Collection Framework. Preliminary studies conducted by IPIMAR showed a very low
percentage of discards — 6% in number and 2% in weight of the total catch (Bordalo‐
Machado et al. 2009)— which did not include black scabbardfish.
2

e.g. SPAOT – Spanish otter trawlers
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Despite several EU countries have initiated observer programs in accordance with their
obligations under EC regulations 2347/2002 (regulating deep‐water fisheries) and 1639/2000
(minimum and extended sampling programs), only Portugal (Southern component) and
France (Northern component) supplied discard data to the Working Group in 2008.
There appears to be no major mis‐reporting problem in the Portuguese longline fishery
There is no research on Portuguese deep‐water longline selectivity.

Implications of available fisheries data for assessment and management
As detailed above there is thought to be a single stock in the NE Atlantic, but the existence of
two different fisheries and a lack of information on migration, has led to a traditional
division into northern and southern components for management purposes. The southern
component of the stock is exploited by longliners in Subarea IX, but it is fully understood
that any stock assessment must also include the northern component.
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2.8. CS 4 NE Atlantic oceanic redfish (Sebastes mentella)
2.8.1 Beaked redfish, Sebastes mentella, in the northeast Atlantic, ICES areas I & II
The only directed fisheries for S. mentella are trawl fisheries. Bycatches are taken in the
demersal cod/haddock/Greenland halibut fisheries, as juveniles in the shrimp trawl fisheries,
and occasionally in the pelagic blue whiting and herring fisheries in the Norwegian Sea.
Traditionally, the fishery for S. mentella was conducted by Russia and other East European
countries on grounds located south of Bear Island towards Spitsbergen. The highest
landings of S. mentella were 269,000 t in 1976. This was followed by a rapid decline to
80,000 t in 1980–1981 then a second peak of 115,000 t in 1982. The fishery in the Barents Sea
decreased in the mid‐1980s to the low level of 10,500 t in 1987. At this time Norwegian
trawlers showed interest in fishing S. mentella and started fishing further south, along the
continental slope at approximately 500 m depth. These grounds had never been harvested
before and were inhabited primarily by mature redfish. After an increase to 49,000 t in 1991
due to this new fishery, landings have been at a level of 10,000–15,000 t, except in 1996‐1997
when they dropped to 8,000 t. Since 1991 the fishery has been dominated by Norway and
Russia. Since 1997 ACFM has advised that there should be no directed fishery and that the
by‐catch should be reduced to the lowest possible level. A directed pelagic fishery for
S. mentella in international waters of the Norwegian Sea outside EEZ has developed since
2004. Landings of S. mentella taken in the pelagic fishery for blue whiting and herring in the
Norwegian Sea have been reported to the working group in 2004 and 2005. Since 2006 this
fishery developed further to become a directed fishery (7 countries and 31 trawlers in 2008).
Vinnichenko (Working Document 9, ICES, 2007) gives a good and comprehensive
description of the previous abundance of pelagic S. mentella in the international waters of the
Norwegian Sea, and how by‐catches and exploratory fishing have developed during 1979‐
2006. This fishery is managed by the North‐East Atlantic Fisheries Commission, and during
its annual meetings in November since 2006 the Commission has adopted by consensus
annual TACs for international waters (15,500 t for 2007, 14,500 t for 2008,10,500 t for 2009
and 8,600 t for 2010).
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Table 61 Summary for fleets fishing in Sub-areas I and II
Nationality

Gear
type

Fleet ID for use in
tables below and
throughout
questionnaire14

Fishery type:target/mixed
fishery/bycatch

EST

Trawl

ESTDT

Target/mixed/bycatch

EST

Trawl

ESTPT

Target

FAR

Trawl

FARDT

Target/mixed/bycatch

FAR

Trawl

FARPT

Target/bycatch

FRA

Trawl

FRADT

Target/mixed/bycatch

FRA

Trawl

FRAPT

Target

GER

Trawl

GERDT

Target/mixed/bycatch

GER

Trawl

GERPT

Target/bycatch

GRL

Trawl

GRLDT

Bycatch

IRE

Trawl

IREDT

Bycatch

ICE

Trawl

ICEDT

Target/mixed/bycatch

ICE

Trawl

ICEPT

Target/bycatch

LTU

Trawl

LTUDT

Target/mixed/bycatch

LTU

Trawl

LTUPT

Target

LVA

Trawl

LVADT

Target/mixed/bycatch

NET

Trawl

NETDT

Bycatch

NOR

Trawl

NORDT

Target/mixed/bycatch

NOR

Trawl

NORPT

Target/bycatch

POL

Trawl

POLDT

Target/mixed/bycatch

POL

Trawl

POLPT

Target

POR

Trawl

PORDT

Target/mixed/bycatch

POR

Trawl

PORPT

Target

RUS

Trawl

RUSDT

Target/mixed/bycatch

RUS

Trawl

RUSPT

Target/bycatch

SPA

Trawl

SPADT

SPA

Trawl

SPAPT

Target

UK

Trawl

UKDT

Target/mixed/bycatch

UK

Trawl

UKPT

Target

Target/mixed/bycatch

If mixed or bycatch
what are other or
target spp?
Cod, haddock, Gr
halibut, shrimp,
herring,blue whiting
Cod, haddock, Gr
halibut, shrimp,
herring,blue whiting
Herring, blue
whiting
Cod, haddock, Gr
halibut, shrimp,
herring,blue whiting
Cod, haddock, Gr
halibut, shrimp,
herring,blue whiting
Herring, blue
whiting
Cod, haddock, Gr
halibut, shrimp
Cod, haddock, Gr
halibut, shrimp,
herring,blue whiting
Cod, haddock, Gr
halibut, shrimp,
herring,blue whiting
Herring, blue
whiting
Cod, haddock, Gr
halibut, shrimp,
herring,blue whiting
Cod, haddock, Gr
halibut, shrimp,
herring,blue whiting
Cod, haddock, Gr
halibut, shrimp,
herring,blue whiting
Cod, haddock, Gr
halibut, shrimp,
herring,blue whiting
Herring, blue
whiting
Cod, haddock, Gr
halibut, shrimp,
herring,blue whiting
Cod, haddock, Gr
halibut, shrimp,
herring,blue whiting
Cod, haddock, Gr
halibut, shrimp,
herring,blue whiting
Herring, blue
whiting
Cod, haddock, Gr
halibut, shrimp,
herring,blue whiting
Cod, haddock, Gr
halibut, shrimp,
herring,blue whiting

Number of
vessels

Large scale
or artisanal

Unknown

Large scale

2002-

Unknown
Unknown

Large scale

2006-2007

Large scale

1986-

Large scale

2004-

Large scale

1986-

Large scale

2006-2007

Large scale

1970-

Large scale

2006-2007

Large scale

1992-

Large scale

1986-

Large scale

1992-

Large scale

2006-2007

Large scale

1986-

Large scale

2006-

Large scale

1986-

Large scale

1986-

Large scale

1986-

Large scale

2006-

Unknown

Time
period

Unknown

Unknown
Unknown

Unknown
Unknown
Unknown

Unknown

Unknown
Unknown

Unknown
Unknown

Unknown

Unknown

Unknown
Unknown

Large scale

1970-

Unknown
Unknown

Large scale

2006-2007

Large scale

1986-

Unknown
Unknown

Large scale

2006-

Large scale

1952-

Large scale

2004-

Large scale

1986-

Large scale

2006-

Large scale

1986-

Large scale

2006

Unknown
Unknown

Unknown
Unknown

Unknown

Main gaps in knowledge regarding the fleets:
Levels of unreported redfish bycatch and discards are not known, irrespective of fleets.
Reported catches are given as Sebastes sp so the exact catch of S. mentella cannot be precisely
known.

14

DT – demersal otter trawl; PT – pelagic otter trawl; e.g. NORDT – Norwegian demersal otter trawlers
It is likely that all pelagic trawler fleet targeting herring and/or blue whiting in the Norwegian Sea also catch S.
mentella as incidental bycatch from time to time and dependent on area and depth
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How can these gaps be addressed :
Each country should report their catches and landings by species. Species identification
should be confirmed and biological sampling improved by self sampling (demersal
fisheries), inspection at Sea (demersal and pelagic) and/or port sampling. By‐catch of redfish
in pelagic fisheries for herring and blue whiting should be estimated through dedicated port
sampling.
Table 62 Time-series data of landings and discards data
Fleet ID
EST
EST
FAR
FAR
FRA
FRA
GER

Time-series of landings
data

Time-series of discard
data

DT 2002-

No discard data
available

PT 2006-2007
DT 1986-

PT 2004DT 1986-

PT 2006-2007
DT 1970-

No discard data
available
No discard data
available
No discard data
available
No discard data
available
No discard data
available
No discard data
available

GER

PT 2002-

No discard data
available

GRL

DT 1992-

No discard data
available

IRE

DT 1986-

No discard data
available

ICE
ICE
LTU
LTU
LVA
NET

NOR

NOR
POL
POL
POR
POR

DT 1992-

PT 2006
DT 1986-

PT 2006DT 1986-

DT 1986-

DT 1986-

PT 2006-2008
DT 1970-

PT 2006-2007
DT 1986-

PT 2006-

No discard data
available
No discard data
available
No discard data
available
No discard data
available
No discard data
available
No discard data
available
No discard data
Discard data series for
the international shrimp
fishery (Ajiad et al ,
2005)
No discard data
available
No discard data
available
No discard data
available
No discard data
available
No discard data
available
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RUS
RUS
SPA
SPA
UK
UK

DT 1952-

PT 2004DT 1986-

PT 2006DT 1986-

PT 2006

(Anonymous, 2009c)
No discard data
available
No discard data
available
No discard data
available
No discard data
available
No discard data
available

Before 1952, by‐catches of S. mentella have most probably occurred but the specimens could
not be differentiated from S. marinus, at that time.
Discards:
Discards may be significant in cod, haddock, and Greenland halibut, demersal fisheries, in
blue whiting pelagic fisheries, and occasionally in herring fisheries in the Norwegian Sea
during daytime when the herring may be caught at depths inhabited by S. mentella.
Mis-reporting or under-reporting:
:
This may be a general problem due to discards, but it is not possible to identify specific
years..
Gear selectivity:
The current trawl selectivity of redfish in the Norwegian demersal trawl fleet (NORDT) has
been investigated by Mr. Roger Larsen at the former Norwegian College of Fishery Science
at the University of Tromsø in 1994, and later analysed by Korsbrekke (1996). The redfish
selection curves for 50 mm and 55 mm grids, respectively, are shown in Figure 58 below.

Figure 58. Sorting grid selectivity for redfish. 50 mm (left) and 55 mm (right) grid selectivity curves for
redfish using Richard's models (Millar, 1991).
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Estimations of L25 and L50 for 135 mm diamond meshes in trawls give about 27 cm and 32
cm, respectively, (K. Nedreaas, pers. observations)
Aspects of data that impact on assessments and/or fisheries advice:
•
•
•

Lack of proper species identification (S. mentella, S. marinus or S. viviparus), age
sampling of the reported catches, and trained staff to read the age.,
Lack of information on discards and misreporting,
Lack of an analytical assessment and prognosis of the stock.

2.8.2 Beaked redfish, Sebastes mentella, in the NE Atlantic (Irminger Sea and
adjacent waters), ICES areas V, XII, and XIV and NAFO Areas 1 and 2,
2.8.1. Historical development and the current activity of each fleet
Table 583 Shallow pelagic stock 1982‐2008.
Nationality

Iceland
Russia
Germany
Faroes
Norway
Greenland
Bulgaria
Poland
Canada
Estonia
France
Japan
Latvia
Lithuania
Portugal
Spain
Ukraine

2

Gear
type

Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl

Fleet ID for use
in tables below
and throughout
2
qustionnaire

Fishery type:target/mixed
fishery/bycatch

If mixed or
bycatch
what are
other or
target
spp?

Number of
vessels

Large
scale or
artisanal

ICEpot

Target

L scale

RURpot

Target

L scale

GERpot

Target

L scale

FARpot

Target

L scale

NORpot

Target

L scale

GREpot

Target

L scale

BULpot

Target

L scale

POLpot

Target

L scale

CANpot

Target

L scale

ESTpot

Target

L scale

FRApot

Target

L scale

JAPpot

Target

L scale

LATpot

Target

L scale

LITpot

Target

L scale

PORpot

Target

L scale

SPApot

Target

L scale

UKRpot

Target

L scale

POT – Pelagic otter trawl, e.g. SPAOT – Spanish otter trawlers
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Time
period

19892008
19822008
19832006
19872008
19902006
19892004
19841996
19822008
19951997
19912001
19941995
19951998
19922008
19922008
19942008
19952008
19931996

Table 64 Deep pelagic stock 1992‐2008
Fishery type:Nationality Gear
Fleet ID for
target/mixed
type
use in tables
fishery/bycatch
below and
throughout
qustionnaire2

Iceland
Russia
Germany
Faroes
Norway
Greenland
Bulgaria
Poland
Canada
Estonia
France
Japan
Latvia
Lithuania
Portugal
Spain
Ukraine

Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl
Pel
trawl

If mixed
or
bycatch
what are
other or
target
spp?

Number
of
vessels

Large
scale or
artisanal

Time
period

19922008
19942008
19932007
19952008
19932008
19952008
19951996
20042008
19951997
19952002
1995

ICEpot

Target

L scale

RURpot

Target

L scale

GERpot

Target

L scale

FARpot

Target

L scale

NORpot

Target

L scale

GREpot

Target

L scale

BULpot

Target

L scale

POLpot

Target

L scale

CANpot

Target

L scale

ESTpot

Target

L scale

FRApot

Target

L scale

JAPpot

Target

L scale

LATpot

Target

L scale

LITpot

Target

L scale

PORpot

Target

L scale

SPApot

Target

L scale

UKRpot

Target

L scale

19951996
19951996
19952008
19942008
19952008
19951996

Table 65 below shows the number of vessels of the 9 major fishing nations participating in
both shallow and deep water pelagic S. mentella fishery in 1995‐2008. It was not possible to
split the number of vessels by stock, nor is the total number of vessels known for each
county.

2

POT – Pelagic otter trawl,
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Table 65 Vessels participating in the S. mentella fishery 1995 to 2008
Country
Year Faroes Germany Greenland Iceland Norway Poland
1995 3
9
NA
28
3
1996 7
8
NA
32
3
1997 7
10
NA
27
3
1
1998 7
9
1
27
2
1999 7
9
1
26
2
2000 2
8
1
26
2
2001 3
7
1
26
4
2002 3
7
1
27
5
1
2003 4
6
1
22
5
1
2004 4
3
1
22
5
1
2005 4
4
1
18
3
1
2006 2
3
1
16
5
1
2007 3
1
1
15
5
1
2008 3
1
12
1
1

Portugal
NA
NA
NA
NA
NA
NA
NA
6
5
5
5
7
6
6

Russia
41
30
40
25
20
25
28
29
27
34
35
28
26
17

Spain
4
3
4
6
6
6
6
6
6
10
11
11
9
6

Shallow pelagic stock:
Former USSR trawlers started fishing shallow pelagic S. mentella in 1982 and covered wide
areas of the Irminger Sea. Vessels from Bulgaria, the former GDR (East Germany) and
Poland started fishing in 1984 (Sigurdsson et al, 2006b). In the late 1980s and early 1990s the
Faeroe Islands, Iceland and Norway joined the fishery. Since the mid 1990s, 10‐15 nations
have participated in the fishery. The main fishing nations have in last decade been Russia,
Iceland, Germany, Norway, the Faeroe Islands, Portugal and Spain.
The annual landings of shallow pelagic S. mentella by nation are given in the table below.
The annual landing 1982‐1995 ranged between 60,000 t and 100,000 t except for the period
1989‐1991 when the annual landings was around 30,000 t (Figure 59). In 1996, annual
landings decreased by about 60,000 t to 41,000 t and varied between 25,000 and 40,000 t
between 1996 and 2005. This is probably an underestimate due to incomplete reporting of
catches. Since then, annual landings have decreased considerable and only about 2,000 t
were landed from this stock in 2008, mainly from the NAFO Convention area 1F. Since 2000,
significant catches were taken in NAFO Divisions 1F and 2J, up to 32,000 t (more than 50%
of total catches) in 2003. In the period 1982‐1992, the fishery was carried out mainly from
April to August but since then the fishery has been carried out from July‐October. Most
trawlers now use large pelagic trawls (ʺGloriaʺ‐type) with vertical openings of 80‐150 m.
The fishery between 1982‐1991:
The fishery of the Soviet and East German fleets can be categorised as follows (Sigurdsson et
al 2006b): on pre‐spawning and spawning school west of Reykjanes Ridge from early April
to mid‐May; on post‐spawning fish from late May to mid‐June; and on feeding aggregations
from mid‐July to the end of the fishing season in August. The fishery was conducted in
international waters covering the coordinates 59° N – 62° N and 30° W – 35° W. The depth of
the fishery ranged from ca. 80 to 500 m, usually deeper during the day. Fish concentrations
were most dense at temperatures of 5‐6° C. The landings from this stock decreased
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Total
88
83
92
77
71
70
75
85
77
85
82
74
67
47

substantially, mainly because of decreased effort of the East‐European countries such as
USSR, GDR, and Bulgaria.
1992‐1995:
The fishery from the shallow pelagic stock increased again and landings reached a record
high. The reason for this increase was that more nations joined the fishery and effort from
Russia and Germany increased again. The fishing season started later on in June‐July and
extended to October‐December. This is because during this period the fishery for the deep
pelagic stock started and the fishing season was in April‐late‐June (see below). The fishing
area also changed and the fleet moved towards the southwest, that is south of Greenland
and to the border of the NEAFC/NAFO Regulatory Areas.
Since 1996:
Since 1996, the landings from this stock have decreased considerably and in recent years
very little fishing has been conducted on this stock. In 2008, only 2,000 t were landed from
this stock compared to an average of 100,000 t in 1993‐1995. The fishery has also extended
farther southwest or between 55° N and 59° N and between 39° W and 44° W. Since 2000, a
larger proportion of the catch has been caught within the NAFO Regulatory Area.

Figure 59 Shallow pelagic S. mentella landings by ICES and NAFO areas (see Figure 3 of the
areas).
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Table 66 Shallow pelagic S. mentella catches (t) in ICES Div. Va, Subareas XII, XIV and NAFO Div. 1F, 2H and 2J by countries. *Prior to 1991, the catch
figures for Russia included Estonian, Latvian and Lithuanian catches.
Year
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Bulgaria

Canada

Estonia

2,961
5,825
11,385
12,270
8,455
4,546
2,690
628
3,216
3,600
2,660
1,846

Faroes

France

5
382
1,090
226

421
343
102

2,195
1,810
6,365
17,875
11,798
3,741
3,405
3,892
2,055
4,218
9
0

209

115
3,765
6,812
2,896
3,667
2,523
3,510
2,990
1,190
486
4,364
719
1,955
777
210
334
98
298

2
606
158

Germany
155
989
5,438
8,574
7,023
16,848
6,797
7,957
201
6,447
16,677
15,133
10,714
5,696
9,276
9,679
8,271
5,672
4,755
5,354
3,579
1,126
1,152
994

Greenland

Iceland

Japan

Latvia

Lithuania

Netherlands

Norway

Poland
581

Portugal

239
135
149
25
567

9
710
277
1,866
1,161
998
956
1,083
657
1,047
750

3,816
4,537
8,740
12,862
9,553
5,911
8,435
5,288
4,361
1,995
3,700
3,479
13,571
5,203
4,306
5,714
3,086
1,287
77
64

112

841
219
28
30

780
6,803
13,205
3,502
572

6,656
7,899
7,404
16,025
5,618
1,734

1,841
1,269
1,114
919
1,803
186

430
8,269
12,052
21,629
3,698
1,169
466
467
8

9

7,085
6,197
14,654
14,112
6,834
4,288
1,681
330
701
2,098
2,124
947
1,094
3,214
2,721
624
280

776
12
6

428
917
1,018
1,170
663
189

1,510
2,170
476
367
60
62
37
256
878
1,926
2,133
2,780
1,372
529

Russia*
60,000
60,079
60,643
60,273
84,994
71,469
65,026
22,720
9,632
9,747
15,733
25,229
16,349
28,314
9,348
3,693
89
6,538
14,373
5,964
13,958
15,418
13,208
15,562
4,953
4,037
1,597

Spain

1,934
1,671
1,812
1,819
447
1,154
1,433
1,005
1,461
1,679
1,557
3,576
339
36

UK

Ukraine

137

2,782
5,561
2,230
273
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Total
60,581
60,234
64,832
71,671
105,107
91,169
91,419
38,784
31,901
27,195
63,346
100,158
96,884
97,443
41,297
27,661
24,163
25,550
32,930
40,652
43,189
56,721
33,937
28,229
15,727
6,132
2,004

Deep pelagic stock:
The annual landings of deep pelagic S. mentella by nation are given in the table below.
Fishing from this stock started in 1992. The landings gradually increased to about 140,000 t
in 1996. In 1997‐2004 the annual landings varied between 85,000 and 105,000 t (Figure 60).
This is probably an underestimate due to incomplete reporting of catches (i.e. illegal fishing).
Since then the catches have gradually decreased and 30,000 t were landed from this stock in
2008, which is the lowest annual landing since the 1993. The major fishing nations have been
Russia, Iceland, the Faeroe Islands, Norway, Portugal, and Spain (see the table below). Most
of the catches in recent years have been taken in ICES Divisions Va and XIV close to the
Icelandic and Greenland EEZ and within the Icelandic EEZ. The depth of the fishery is
mainly at 600‐800 m. The fishery has mainly been carried out from April to July. Most
trawlers now use large pelagic trawls (ʺGloriaʺ‐type) with vertical openings of 80‐150 m.

Figure 60 Deep pelagic S. mentella landings by ICES and NAFO areas (see Figure 3 of the areas).

Table 67 Deep pelagic S. mentella catches (in tonnes) in ICES Div. Va, Subareas XII, XIV and NAFO Div. 1F, 2H and 2J by countries used by the Working
Group. * Prior to 1991, the figures for Russia included Estonian, Latvian and Lithuanian catches
Year
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Bulgaria

Canada

Estonia

Faroes

France

310
1,140
1,654

181
307
9

5,056
3,351
315
76
53
7,733
878
15

1,572
3,748
435
4,484
3,466
2,367
3,377
3,664
3,938
4,670
1,800
3,498
2,902
2,653

68

Germany

1,135
2,019
8,271
15,549
11,200
8,368
8,218
6,827
5,914
7,858
7,028
2,251
1,836
1,830
1,110

Greenland

1,579
1,671
302
3,271
3,327
2,360
3,442
3,403
2,419
1,431
744
1,961
1,170

Iceland

43
2,615
13,354
47,421
26,197
57,616
36,915
46,524
40,223
41,753
28,901
39,289
44,588
31,112
12,919
20,948
18,091
6,721

Japan

396
196
3
1

Latvia

1,501
512

Lithuania

6,868
5,031
34
0
7,515
9,771

575

1,027
1,294
1,394
749

Netherlands

4

Norway

878
523
3,169
5,161
2,849
438
3,337
3,108
4,275
4,197
5,185
6,277
3,950
5,968
4,628
571

Poland

1,889
1,240
1,356
636
219

Portugal

377
2,955
1,903
3,307
4,073
4,240
3,694
2,488
2,208
2,109
2,286
1,088
1,313
2,067
1,733

Russia*

1,465
15,868
36,400
33,237
25,748
11,419
14,851
23,810
25,309
28,638
31,067
16,323
23,670
21,337
15,106

Spain

2,620
5,558
6,895
2,758
9,885
9,740
8,649
7,402
9,374
9,996
3,871
6,673
3,810
1,179

UK

123

5

Ukraine

956
245

Total

43
2,615
15,678
51,805
78,399
139,025
95,164
92,805
84,115
93,399
88,166
103,155
104,263
91,968
45,485
67,294
58,511
30,100

Main gaps in knowledge regarding the fleets:
For both stocks, detailed information on depth of the fishing is lacking from many nations. A
poor reporting of depth distribution of the fishery makes it difficult to divide the catches
between the two stocks.
Levels of unreported, misreporting, and discards for many nations are not known.

Addressing these gaps:
Information on trawling depths is provided by some nations, but it is recommended that all
nations should report depth information in accordance with the NEAFC logbook format.
Vessel monitoring using satellite imagery vessel detection system (VDS) should be
continued.

Time-series data of landings and discards data:
Table 68 Shallow pelagic stock
Fleet ID
ICEpot
RURpot
GERpot
FARpot
NORpot
GREpot
BULpot
POLpot
CANpot
ESTpot
FRApot
JAPpot
LATpot
LITpot
PORpot
SPApot
UKRpot

Time-series of landings data
1989-2008
1982-2008
1983-2006
1987-2008
1990-2006
1989-2004
1984-1996
1982-2008
1995-1997
1991-2001
1994-1995
1995-1998
1992-2008
1992-2008
1994-2008
1995-2008
1993-1996

Time-series of discard data
1989-2008

Time-series of landings data
1992-2008
1994-2008
1993-2007
1995-2008
1993-2008
1995-2008
1995-1996
2004-2008
1995-1997
1995-2002
1995
1995-1996
1995-1996
1995-2008
1994-2008
1995-2008
1995-1996

Time-series of discard data
1992-2008

1991-2007?

1995-2008

Table 69 Deep pelagic stock.
Fleet ID
ICEpot
RURpot
GERpot
FARpot
NORpot
GREpot
BULpot
POLpot
CANpot
ESTpot
FRApot
JAPpot
LATpot
LITpot
PORpot
SPApot
UKRpot

1991-2007?

1995-2008

The earliest data correspond to the start of the exploitation of the stocks, first in 1982 when
the shallow pelagic fishery was commenced, and then in 1992 when the deep pelagic fishery
started.
This section below is for both shallow and deep pelagic stocks. Historically, there has been
more discards on the shallow pelagic stock as it is both smaller and more infested by
parasites. Below is an historical description of discard from various nations. No discard data
were available from the Russian fleet.
Germany:
The reported discards of the German fleet during the 2000’s were negligible.
Iceland:
Icelandic landings of oceanic redfish were raised by 16% prior to 1996 taking into account
discards of redfish infested with Sphyrion lumpi. This value of was based on measurements
from 1991‐1993 when the fishery was mostly on depths shallower than 500 m. In May‐July
1997, discard measurements on 10 vessels showed a discard rate of 10%. This was added to
the landings in 1996 and 1997. Measurements in 1998 shows that the discard rate had
decreased to 2%. Information from observers from 2000‐2006 indicate that discards are
negligible, and therefore no catches were added to the Icelandic landings during that period.
Norway:
Norwegian fishermen have earlier reported approximately 3% discards of redfish infested
with parasites. This percentage has in recent years become less due to a change in the
production from a Japanese cut to mainly fillets at present. However, no recent information
has been available on this issue.
Portugal:
The level of redfish discarded by the Portuguese fleet, based on the observer reports, has
been very small, between 0.6 and 3.8% of the catch..
Spain:
The Spanish discard estimates are based on measurements made by the scientific observers.
Discards of the Spanish fleet were often composed of fish infested with Sphyrion lumpi. In
1995, about 4% of the total catches were discarded, while in 1996, it was 6.5 %. In recent
years, the discards quantities varied annually, from almost no discards in 2000, 2001 and
2002 to 6% of total catches in 2003. This variability can also be observed by area, and in 2004,
the discarded percentage was greater in the Sub‐area XII and NAFO Divisions 1F and 2J. In
Subarea XIV, this variability can be due to that the percentage of discards does not depend
directly on fish infested by Sphyrion lumpi, but it is related to the size of catche for individual
hauls. When the haul catch is very large, the fish is discarded under worse conditions by the
lack of time to process the whole catch. When the catches are around average, there is
enough time to work up the whole catch, even those infested, and there are no discards. In
Sub‐area XII and NAFO Div. 1F and 2J, the discard rates were more related with the fraction
of infested fish with parasites. In 2004‐2007, discarding was negligible but was about 8% in
2008. The table below shows the discard rate of the Spanish fleet in 2000‐2008 by
ICES/NAFO Regulatory Area.
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Table 70 Discard rate for Spanish fleet for 2000 to 2008 by ICES/NAFO Regulatory Areas
ICES/NAFO Regulatory Area
Year

XIV

XII

1F

2J

Total

2000
2001
2002

0.03%
0.00%
0.23%

0.00%
1.14%
0.00%

0.00%
0.00%

0.00%

0.03%
0.33%
0.22%

2003

6.39%

2004
2005
2006
2007
2008

0.25%
0.00%
0.00%
0.59%
7.72%

6.39%
10.38%
0.81%

8.29%
0.83%

7.75%

1.36%
0.22%
0.00%
0.59%
7.72%

Information on discard rates from other nations is not available.
Mis‐reporting by individual fleets is not known.

Gear selectivity by fleet ID
In both fisheries, the most vessels use large pelagic trawls (“Gloria”‐type) with vertical
openings of 80‐150 m and with mesh size of 100‐135 mm. Gear selectivity is not known.

Implications of available fisheries data for assessment and management
From some nations there are sometimes poor reports and/or provided late for the
assessment.
Depth is poorly reported for some nations and hence it is difficult to divide the catch
between the two biological stocks.
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2.9. CS 5 NAFO Greenland Halibut in Sub‐area 2 and Division 3KLMNO
2.9.1. The historical development and the current activity of each fleet
Table 71 Greenland halibut fishery information by fleet and country.
Nationality Gear type
Fleet ID for
Fishery type:- If mixed
use in tables
target/mixed
or
below and
fishery/bycatch bycatch
throughout
what
qustionnaire2
are
other or
target
spp?
Spain
Trawl
SPt
Target

Number
of
vessels

Large
scale or
artisanal

Time
period

Around
30,
13-15

L. scale

19902008
19882008
19602008
19662008
19662008
19632008
19842008
20002008

Portugal

Trawl

PTt

Target

Canada

Trawl
Gillnets
Longliners

CAt
CAg
CAl

Target
Target
Target

*

L. scale
Both
Both

Russia
(USSR)
Japan

Trawl

RUt

Target

*

L. scale

Trawl

JAt

Target

*

L. scale

Estonia

Trawl

ESt

Target

*

L. scale
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L. scale

Table 72 NAFO STATLANT 21 Greenland halibut caches (ton) by gear, country and decade.
Yellow are by‐catches of other fisheries, green are direct catches and blue are catches form mix
fisheries.
STATLANT 21 B Catches
Ton Clase

(All)

Target Fisheries

Effort

(All)

By Catch other fisheries

Division

(Multiple)

Mix Fisheries

MainSpecies

(All)

Suma de Total

Year

Gear

Country

1960-1969

1970-1979

1980-1989 1990-1999

Bottom otter trawl

Spain

0

9

144

159440

66747

Union Soviet Socialist Republics

26297

72801

16044

3545

0

Portugal

0

897

9501

64777

26996

Poland

19133

64084

12223

0

43

Canada

1734

12940

42243

12500

16533

German Democratic Republic

16805

21147

20184

4

0

Japan

0

3

7314

22592

16005

Russia

0

0

0

5429

17563

Federal Republic of Germany

926

5166

948

80

0

Estonia

0

0

0

0

5475

Faroe Islands

0

0

3

2598

2122

Others

43

4749

51

5113

726

Union Soviet Socialist Republics

0

960

195

506

0

German Democratic Republic

90

1071

20

8

0

Canada

0

591

38

99

0

Russia

0

0

0

0

625

Others

0

13

15

43

33

Iceland

0

0

0

0

542

Faroe Islands

0

0

0

203

0

Others

0

0

0

22

139

Canada

12748

156821

158140

47552

42891

Portugal

0

101

12624

1062

0

Faroe Islands

0

0

1104

0

0

Canada

1762

1144

748

357

2026

Norway

38

2112

43

127

40

Faroe Islands

0

618

212

435

0

Others

0

0

0

861

2

Midwater trawl

Otter shrimp twin trawl

Gillnets

Long-Lines

2000-2007

The number of vessels is very difficult to know for all countries over the whole period. In
the NAFO official STATLANT 21 b data is information about the effort in days or/and hours
but this is not complete and has many gaps. This official effort is for all fisheries and it is
very difficultto split it by target species or fisheries.
The Workshop on Greenland halibut biology and population dynamics – State of the art and
identification of research needs, described the history of the fishery as follows:
The target fishery for Greenland halibut in this management area began in the early 1960s, using
synthetic gillnets in the deepwater bays of eastern Newfoundland, particularly Trinity Bay. As
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catches declined here, the effort moved progressively northward in the other bays along the east and
Northeast coast of Newfoundland. Subsequently, vessels moved further offshore to the deep channels
running between the shallow fishing banks. Catches increased from fairly low levels in the early 1960s
to over 36,000 tons by 1969 and ranged from 24,000 tons to 39,000 tons over the next 15 years. With
the exception of 1987, catches in the late 1980’s were around 18,000 to 20,000 tons.
In 1990, an intense fishery for Greenland halibut developed in the NAFO Regulatory Area
(NRA) of Div 3L and 3M, in the deep‐water areas known as Sackville Spur and Flemish
Pass. The development of this fishery resulted in a rapid escalation of catches to about 47,000
t in 1990. Catches in the NRA in 1991 to 1993 were estimated to be around 55,000 t in each
year although some estimates were nearer 75,000 t in at least one of these years. Overall,
catches from the stock during 1991 to 1993 were estimated to be between 62,000 and 65,000 t
annually. Best estimates of catch suggested a decline to about 51,000 tons in 1994, although
some estimates ranged as high as 56,000 tons. As a result of management measures
introduced by the NAFO Fisheries Commission in 1995 (extensive quota restrictions and
100% observer coverage in the NRA), catches were greatly reduced. In 1995, the catch was
estimated to be about 15,000 t, increasing to almost 19,000 t in 1996, and to about 20,000 t in
1997‐98. Catches from the stock in 1995‐98 represent a reduction of about two‐thirds
compared to the average annual catch of the previous 5 years. The catch increased to about
24,000 t in 1999.
In the recent years the Greenland halibut catches remains stable in all divisions, except in the
Div. 3M, where the catches increased. In Div. 3L, due to the continuously decrease in the
catches of roughhead grenadier over recent years, the bulk of the catch is now represented
by Greenland halibut and redfish (around 90%, the same level of the bulk Greenland
halibut/roughhead grenadier in years before). In Div. 3N the relative weight of these two
species has been declining from 76% in 1998 to 35% in 2004‐2005, 11% in 2006 and fall to 4%
in 2007‐2008. In this division, the skates continue to be the most important fishery, with 60‐
70% of total catch in the last three years (37% in 2005). However, the catches of American
plaice and yellowtail flounder show an important increase in the last years, reaching a
average of 20% of total catch in Div. 3N (2007‐2008).
Spanish Greenland halibut fishery:
The Spanish fishery for Greenland halibut has developed since 1990. This took place
originally on the boundaries of NAFO Divisions 3L and 3M (Flemish Pass) and later
extended in 1992 to the North of Division 3N (Junquera 1992; Hopper 1994).
1990‐1994
From the commencement of this fishery until 1994, the technology and the skills of the
fishermen steadily improved and the fishing methods for the deeper water are now
designed to operate as deep as 2000 m. The Spanish fleet was mainly composed of bottom
trawlers, and the mean fishing depth for Greenland halibut was around 900 m. In this period
(90‐94) the number of the Spanish vessels was increased from 9 to 35 vessels. Around the
42% of the Spanish vessels had less than 600 GRT, 30% had around 600‐1000 GRT and 28%
had more than 1000 GRT. Normally each vessel made only one trip of a duration of 5 to 6
months each year. The most important species in the by catch were the grenadiers
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(Roughhead and Roundnose). The catches mean length decreased from 55‐60 cm to 40‐45
cm.
1995‐1999
In 1995 was the turbot war and in 1994, management of G. halibut in Subarea 2 and Div.
3KLMNO became the responsibility of the NAFO Fisheries Commission, which imposed a
TAC of 27,000 t for 1995. This level was maintained for 1996 to 1998 inclusive, and was
proportioned throughout the management area in an attempt to reduce high concentrations
of effort in localised areas. For both 1999 and 2000, the NAFOScientific Council advised that
an increase in catch to about 30,000 tons should not impede stock recovery. This meant a big
effort reduction for the Spanish fleet.
2000‐2003
In this period different fisheries were developed by the Spanish trawl vessels (skate, shrimp,
redfish) and effort increased substantially, part due to these new fisheries and part due to an
increase in the Greenland halibut TAC.
2004‐2008
In 2003, Fisheries Commission established a fifteen year rebuilding plan for this stock
(Report of the Fisheries Commission, 2003), with the intent to: “take effective measures to arrest
the decline in the exploitable biomass and to ensure the rebuilding of this biomass to reach a level that
allows a stable yield of the Greenland halibut fishery over the long term”. The plan states that “the
objective of this programme shall be to attain a level of exploitable biomass 5+ of 140,000 t on
average”, and in an attempt to improve the rebuilding prospects for this stock, TACs were set
at 20, 19, 18.5, 16 (ʹ000 tons), respectively, for the years 2004‐07. Subsequent TAC levels “may
be adjusted by the Scientific Council advice” but “shall not be set at levels beyond 15% less or greater
than the TAC of the preceding year”. This recovery plan meant a great reduction in this period
in the Greenland halibut fishery but not in the other fisheries (skate, shrimp, redfish). In this
period, the Spanish fleet has, at least, four different fisheries in NAFO Subarea 3
characterized by different mesh size, target species, depth and fishing area. The Spanish fleet
effort in NAFO area is mainly directed to Greenland halibut (mostly in Div. 3LM) with 135
mm mesh size, alternating with the skate fishery in the second half of the year (Div. 3NO)
with 280 mm mesh size, shrimp fishery (Div. 3LM) with 40 mm mesh size, and to a less
degree redfish (Div. 3O and Div. 3M) with 135 mm. mesh size.
Canadian Greenland halibut fishery:
As reported in several previous documents (e.g. Brodie et.al. 2009), the Canadian fishery for
Greenland halibut in Subareas 2 and 3 began in the early 1960s, using gillnets in the deep‐
water bays of eastern Newfoundland, particularly Trinity Bay. As catches declined here, the
effort moved progressively northward into the other bays along the east and northeast coast
of Newfoundland. In later years, vessels moved further offshore to the deep channels, such
as the area in the central part of Div. 3K known as Funk Island Deep, and eventually to the
continental slope. Canadian catches increased from fairly low levels in the early 1960s to
almost 32,000 t in 1980 then declined steadily to between 2900 and 6300 t in each year from
1993‐99. This declining trend was mainly a result of low catch rates and reduced effort, as
fishers pursued other species such as snow crab which were more profitable. In 2000, the

183

Canadian catch in NAFO Subarea 2 and Divisions 3KLMNO increased to about 10,600 t,
more than two and a half times the catches in 1998 and 1999. However, catches have
declined since then, to a level between 4,900 and 7,000 t since 2002. Reasons for fluctuations
in catch and effort include a switch of some effort by fishers in Divs. 3KL between snow crab
and G. halibut due to changes in quotas and product prices, combined with variable catch
rates for Greenland halibut in some of the traditional fishing areas (Brodie et al. 2007).
Canadian catches have been taken mainly by gillnet, and most of these gillnet catches are
from Div. 3K. This fishery has been conducted mainly by small vessels (<20 m) fishing in the
deep‐water channels near the Newfoundland and Labrador coast as well as in the deep‐
water bays, using an average mesh size of about 150 mm. However, Canadian gillnet catches
taken during recent years also include those from a substantial fishery along the deep edge
of the continental slope. In an attempt to reduce the catch of young Greenland halibut in this
deep‐water fishery, gillnet mesh size for Greenland halibut in the Canadian zone in depths >
731 m (400 fm) was regulated to be no less than 191 mm, with the exception of Div. 2J. In
2005‐2008, fishers in Div. 3K were permitted to use some 152 mm mesh gillnets in waters
deeper than 732 m, but these fishers were then not permitted to fish for G. halibut in depths
less than 732 m. The number of nets allowed in depths > 732 m in Div. 2GHJ + 3K was
reduced from 500 to 400 in 2007, and further to 250 in 2008.
Canadian otter trawl (OT) catches peaked at about 8,000 t in 1982, but from 1993 to 1999,
catches by this fleet were less than 1050 t annually. OT catches increased sharply from less than
90 t in 1998 and 1999, to around 1800 t in 2001‐02 and 2004, but were double this level at just
over 3700 t in 2003. Annual OT catch since then has been in the range of 1800 to 2400 t. Much of
the otter trawl catch after 2002 was on the slope area around the boundary between Divs. 3K
and 3L, although almost all otter trawl catch in 2007‐08 occurred in Div. 2J. This fishery is
conducted mainly by large vessels (>30 m in length). The minimum cod‐end mesh size has been
regulated to be 145 mm for several years, in all areas.
Catches from Subarea 2 were very low prior to the mid 1970’s, then increased to a peak
around 9000 t in 1982. From 1991 to 2001, catches from Subarea 2 were in the range of 1000
to 2500 t per year. The catch in SA 2 increased to almost 3000 t in 2003, due to higher catches
in Div. 2GH, and was around this value in 2007‐08. Most of the catch from Subarea 2 has
come from Div. 2J, although catches in 1993‐96 and 2003‐04 were higher in Div. 2GH
combined compared to Div. 2J. In some cases, fishing in Subarea 2 has been opportunistic, as
vessels transit to or from Subarea 0. In most years, Div. 3K has produced the largest
Canadian catches, peaking around 18,000 t in 1979‐80. Catches in recent years from Div. 3K
have fluctuated between 750 t (1995) and 5800 t (2000), with the 2007‐08 values being around
1500 t. Peak catches of around 13,000 t in Div 3L occurred in 1966‐67 and 1980, and averaged
about 1300 t in 2005 to 2007. Catches in Div. 3M , 3N, and 3O combined have generally been
in the range of 100 t or less in recent years, mainly from Div. 3O.
Portuguese Greenland halibut fishery:
Although the records of STATLANT begin in 1960, only since 1973 exist records of catches of
Greenland halibut by Portugal in the NAFO area. From 1973 to 1981 there are only
incidental catch records in all divisions. In 1982 started a Portuguese directed fishery for
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Greenland halibut in the Div.2J with gillnets vessels registered in the STATLANT as
chartered vessels. This fishery lasted until 1986, when Portugal joined the European
Community and lost the rights to fish within the Canadian EEZ. From 1987 onwards the
Portuguese Greenland halibut fishery is prosecuted mainly by trawlers.
In 1990, just when this deep‐sea fishery expanded to the waters of the Flemish Pass, made by
great Spanish freezers coming from Namibia, the Portuguese trawlers were more interested
in high concentrations of cod in Division 3L. Partial and temporary overlapping
concentrations of both cod and Greenland halibut in the Flemish Pass led to a widespread
interest in the Greenland halibut by Portuguese stern trawlers.

The main gaps in knowledge regarding the fleets fishing this stock:
One of the problems is the accuracy of the data available, most of the available data about
effort and fleets are in official STATLANT 21 and the quality of this data is not very much
for the years prior to 2000. This data could be used for qualitative purposes but not for
quantitative purposes. From 2000, we have more data (VMS, NAFO Observers, etc) than the
STATLANT and the quality of these new data is much better.
Another problem is that it is difficult to identify the effort in a fishery. Only total effort is
available but is difficult to split this by fisheries.

Addressing these gaps;
The problem has been solved since 2000 with the NAFO Observers data and with the VMS
data, the problem is that these data are not fully available for scientific purposes.
Landings and discards:
Table 73 shows for the more important countries in the Greenland halibut fishery the time
series of landings and discards by fleet. Available data comprise landings or catches
depending on the countries. Canada data is landings and for EU countries more of the data
is total catches. This is because most of the countries obtain the data with observers onboard
and these observers collect and sample the total catch data. Only Canada collects the data in
port and this data is landings data. The discards level for Greenland halibut based on the
scientific observer data is very low, less than 0.5%. The landings figures would be very close
to the catches figures.
Table 593 Time series of Greenland halibut landings and discards by fleet, for the more countries
and fleets in the NAFO Greenland halibut fishery.
Fleet ID
Time-series of landings data
Time-series of discard data
SPt
1990-2008
1990-2008
PTt
1988-2008
1988-2008
CAt
1960-2008
CAg
1966-2008
CAl
1966-2008
Rut (URSS)
1963-2008
JAt
1984-2008
ESt
2000-2008
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In some years the Official STATLANT 21 b data are very different from the STACTFIS data.
STACTFIS data are the best available data for NAFO Scientific Council and all assessments
are carried out using these data. STACTFIS data can not be split by country, is only available
by stock.
In NAFO there are not official discards data, data available for discards is based on NAFO
observers and on the National scientific observer data.
The data from the NAFO observers in the Portuguese fleet are not in recent years available
to the Institute Some information on discards is available from the National scientific
observers. These data are included in catch estimates and in catch rate calculations but are
not presented in a regular manner.
If we understand as discards the Greenland halibut discarded we can say that discards are
insignificant in most of the fleets and fisheries, but if we understand discards as other
species not landed probably some by‐catch species in the Greenland halibut fishery such as
grenadiers could be a problem for some fleets.
Table 74 presents the percentage of discards based on the scientific observers data for the
Spanish fleet in 2008. Results are in weight and came from a sample of 21% of the total
Spanish effort.
Table 74 Percentage of retained catches and discards of the Spanish 2008 catches for all NAFO
fisheries, for the Greenland halibut fishery and for the Greenland halibut species.
All Fisheries
GHL Fishery
GHL Catches
Retained %

97.2%

97.2%

99.7%

Discard %

2.8%

2.8%

0.3%

In the Portuguese fleet, from data available on discards from the National scientific
observers from a couple years ago, it was concluded that discards are insignificant (around
3%).
Table 75 shows the significance of the discards for the most important fleets in the
Greenland halibut fishery. Discards are not very significant for the mayor fleets in this
fishery.
Table 75 Significance of the discards for the most important fleets in the Greenland halibut
fishery.
Fleet ID
Significant discards?
SPt
No (3%)
PTt
No (3%)
CAt
No
CAg
No
CAl
No
Rut (URSS)
No
JAt
No
ESt
No

186

Reliability of catch data:
Probably most of the fleets have had mis‐ and under‐reporting of catches but is very difficult
know the period and if it is mis‐ or under‐reporting. Mis‐ and under‐reporting depends on
several factors in regulated fisheries, TAC levels, etc. and is very difficult to model this
problem.
Pre 1973:
There were considerable catches of GHL from the mid‐1960s to early 1970s. However, many
of the flatfish catches during this period were not reported by species. In 1974, ICNAF
provided species breakdowns of these catches, which included GHL, based on
correspondance with scientists from several of the fishing nations involved. While there is
likely to be considerable uncertainty over the species breakdown, it has never been
suggested that there is a bias. Accepted (reported) catches over much of this period
averaged about 30,000 t/year.
Mid 1970s to late 1980s:
Catches during this period are generally thought to be reliable, as the introduction of the
Canadian 200‐mile limit in 1977 reduced non‐Canadian effort throughout much of the area.
Catches from the stock peaked in the late 1970s near 40,000 t.
Late 1980’s to 1994:
Generally considered to be the most problematic era for the accuracy of reported catches for
this stock. In the late 1980s, effort from EU (mainly Spanish and Portuguese) vessels rose
sharply, as shallow‐water species such as flounders and cod declined on the Grand Banks,
and a deep‐water fishery developed around Flemish Cap and Flemish Pass. A number of
large Spanish vessels, excluded from the Namibian hake fishery, caused the catches in the
early 1990s to increase sharply. There were also many re‐flagged and non‐NAFO‐member
vessels involved in the fishery in these years as well. However, the magnitude of the
increased catch was disputed. Various estimates of catch, often differing from the reported
catches, were used by SC to assess the resource. For the 1991 catch, SC was unable to do
better than estimate total catch in a range of 55 to 75 thousand tons, and has used the
midpoint in subsequent assessments. Considerable doubt existed about other catches as
well, notably in 1993. By 1995, following a serious dispute between Canada and EU/Spain
over this stock, NAFO had assumed management of the entire stock, including setting a
TAC, and catches dropped sharply.
It is quite possible that catches in the early 1990s were 10 to 15 thousand tons higher or
lower that the values used. While there is a tendency to believe that the higher values were
more likely, there were also theories that some fleets over‐reported catches in this period,
trying to establish a higher catch share in advance of the inevitable TAC/quota system
introduced in 1995. Whatever the level of uncertainty, there is little doubt that the early
1990’s represents the period of highest catches ever seen from this stock.
Mid 1990s to 2003:
With the introduction of TACs and new management controls in the mid 1990s, there was
likely a period where some catches were under‐reported, particularly as effort declined from
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the very high levels of the early 1990s. However, there is no reason to believe catches were
much higher than those estimated/used by SC in this period.
2004 to present:
In 2003, FC introduced a Rebuilding Plan for this stock, and slashed the 2004 TAC from
42,000t to 20,000t. TACs since then have declined to 16,000t, but estimated catches have
remained in the 23,000 t range. From 2004 to 2006, it was generally accepted that these catch
estimates were reasonable, although officially reported catches were much lower. However,
for 2007, the SC estimate of 22,747 t was disputed by some Contracting Parties, who
thought/insisted that the actual catch was closer to 17,500 tons.
In summary, there would be no reason to assume anything other than random variation in
the catches pre‐1989. After that, however, there are many years where catches used by SC
are likely to be anywhere in a range of available estimates, often at the middle or high end.
Officially reported catch statistics differ widely (always lower in total) from the SC‐accepted
value of total catch in many of these years.

Earliest data available corresponding to the start of exploitation of the stock:
The target fishery for Greenland halibut in this management area began in the early 1960s,
using synthetic gillnets in the deep‐water bays of eastern Newfoundland, particularly
Trinity Bay. There was small by‐catches of Greenland halibut in other fisheries (cod, flatfish)
before 1960.
The first record of Greenland halibut catches was 900kg in 1857. The quantity of Greenland
halibut exploited remained very low until 1916 when nearly 600 t was exported. Landings
from 1916 until the early 1960 fluctuated between 250 and 1000 t annually (Hopper, 1994).

Gear selectivity:
The minimum cod end mesh size authorized in NAFO for groundfish fisheries (Greenland
halibut, yellowtail flounder, etc) is 130 mm. Most of the Spanish fleet use mesh size around
135 mm. The minimum fish landing length is 30 cm.
Based on Spanish observer data the normal catch length range start at 25‐30 cm. The
minimum observed length in the period 1991‐2008 was 13 cm and the maximum 120 cm.
The Portuguese fleet use the same mesh size as the Spanish fleet, the bulk of the Greenland
halibut catches are between 32 – 56 cm in length.
In February 1995 the EU carried out a selectivity survey on board a Spanish commercial
trawler, using the codend‐cover method (Cardenas et al. 1997). The objective was to study
the selectivity of 130 mm mesh size for the deep‐sea trawl fisheries in the NAFO Regulatory
Area. One hour and four hour hauls were carried out and results obtained for Greenland
halibut, American plaice, roughhead grenadier (Macrourus berglax) and threebeard rockling
(Gaidropsarus ensis) (Table 76). For the two flatfish species, the proportion of retention
increased with the duration of the haul. This increase was reflected in a decrease of the
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corresponding selection factor. It also varied with the size of fish. The selection factor was
greater in smaller individuals, and this induced an asymmetry in the selectivity curve. For
the groundfish species, data were enough only to fit the four hour selectivity curves, which
appeared more symmetrical than the flatfish ones.
Table 76 Parameters of the generalized logistic curves a, b and m, the length s at 25, 50 and 75 %
retention and selection factors (SF) for each species and trawl duration.

Implications of available fisheries data for assessment and management:
It would be good that all participating countries in the fishery check the accuracy of official
catches. Most of the counties only present the official data (STATLANT). Only Spain and
Portugal present all the catch data available (STATLANT, NAFO Observers, National
Scientific Observers). If all counties would do the same we can measure the quality of the
official data, but if we only have the official data is impossible compare the quality of the
data.
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3. Review of stock assessments carried out thus far
3.1. CS1a. Orange roughy off Namibia
Table 77 Summary of assessments from 1996 to 2008. (Assessments coded in Admodel Builder)
Date

1996
1997

Data

commercial
CPUE
commercial
CPUE

1997

commercial
CPUE

1998

commercial
CPUE

1998

Acoustic
survey

1999

Commercial
CPUE and
acoustic
survey

2000

adjusted
commercial
CPUE +
acoustic and
research
swept-area
surveys
commercial
CPUE +
acoustic and
research
swept-area
surveys
commercial
CPUE +
acoustic and
research
swept-area
surveys
commercial
CPUE +
acoustic and
research
swept-area
surveys
commercial
CPUE +
acoustic and
research
swept-area

2001

2002

2003

2004

Method

Reference

Virgin
Biomass
(tonnes)

Current
Biomass

Management Reference Rec’d
TAC given
point
(tonnes)
by
Authorities
(tonnes)

commercial
Branch (1996) 305 000
CPUE
(0.34)
Swept-area type Branch (1996) 306 000
178 000
Fishing-down
+ bias correction
(0.34)
(0.38)
approach (15k
+ deterministic
tons for 7yrs,
age-structured
declining to 6k
production model
tons)
for prediction
Risk assessment McAllister and
Fishing-down
using Bayesian Kirkwood
approach (15k
approach using (1997a and b)
tons for 7 yrs,
stochastic
declining to 6k
recruitment
tons)
Swept-area type Branch and
306 000
224 000
Fishing-down
+ bias correction Roberts (1998)
(0.44)
approach (15k
+ deterministic
tons for 7 yrs,
age-structured
declining to 6k
production model
tons)
for prediction
Acoustic
estimate treated
as absolute and
deterministic
age-structured
production model
Swept-area type Brandao (1999 433 000
120 000
Fishing-down
+ bias correction a,b,c)
approach (15k
+ deterministic
tons for 7 yrs,
age-structured
declining to 6k
production model
tons)
for prediction
Non-stationary Kirchner and 74 000 tons
CPUE analysis, McAllister
Age-structured (2002),
model was fitted McAllister and
to data using
Kirchner (2001)
Bayesian
methods
Age-structured Brandao and 64 000
21 000
model based
Butterworth,
upon maximum (2001a and b)
penalised
l kelihood
approach
Adapted ageBrandao and depending on hypothesis, see text
structured
Butterworth,
production model (2002a and b)

Adapted ageBrandao and
structured
Butterworth,
production model (2003)

122 500

80 300

Adapted ageBrandao and
structured
Butterworth,
production model (2004 a-e)

109 850

68 000
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Hypothesis 2

>0.5 B0

15 000

12 000

>0.5 B0

16 000

12 000

>0.5 B0

12 000

12 000

>0.5 B0

12 000

12 000

>0.5 B0

Stock
1 200
estimated
below
0.5B0

1 875

Stock
1 350
estimated
below
0.5B0
(except for
Rix)
1 450

1 875

2 400

>0.5 B0

2650

2650

>0.5 B0
2600
(except for
Hotspot)

2600

surveys
2005

2006

2007

2008

2009

commercial Adapted ageBrandao and
CPUE +
structured
Butterworth,
acoustic and production model (2005a-b)
research
swept-area
surveys
commercial Adapted ageBrandao and
CPUE +
structured
Butterworth,
acoustic and production model (2006a-d)
research
swept-area
surveys
commercial Adapted ageBrandao and
CPUE +
structured
Butterworth,
acoustic and production model (2007a,b)
research
swept-area
surveys
commercial Adapted ageCPUE +
structured
acoustic and production model
research
swept-area
surveys
No assessment Fishery closed

108 000

64 000

>0.5 B0
2050
(except for
Hotspot)

2050

>0.5 B0
1100
(except for
Hotspot)

1100

>0.5 B0
900
(except for
Hotspot
and Rix)

900

>0.5 B0
900
(except for
Hotspot)

Fishery closed

FIRST STOCK ASSESSMENT (JANUARY 1997):
The first stock assessment of orange roughy was undertaken in January 1997. The only data
available were the commercial catch rates (CPUE). As at that stage no other method of
determining abundance was available, density, and hence biomasses, were calculated for
each ground through a swept‐area analysis of these data by combining all the trawls from
the commencement of the exploratory fishery to June 1996 (Branch 1996). Areas with high
catch rates and fishing intensity were enclosed in polygons (known as the Spawning Boxes),
while other strata were defined around the Spawning Boxes based on depth limits of 500
and 1000 m. Biomass estimates using CPUE data are normally treated as relative indices as
they are typically biased. As many members of the DWFWG were concerned at applying
commercial CPUE rates to a stock assessment procedure that requires random samples, an
attempt was made to estimate these biases using the collective knowledge of the Group.
These biases were then applied to the baseline estimates. This resulted in absolute
abundance estimates for each ground which totalled 306,000 tons (C.V. = 0.34) for all
grounds combined (Branch 1996). This abundance estimate was considered to be the virgin
biomass (pre‐exploitation biomass or B0) in further analyses until the commercial swept area
methodology was revised for the 2000 assessment (Kirchner and McAllister, 2002).
The biases were estimated through a negotiation process until consensus was reached
between the various participants. It should be noted that there was considerable
disagreement about using this method, even with the incorporation of ranges to these biases.
The biases were described as probability density functions, with the limits of the ranges
tending to reflect the limits of the various ʺfeelingsʺ and the ʺmost likelyʺ range being the
consensus (Table II in Boyer et al., 2001). In retrospect, it appears that the distributions for
some of the bias factors were estimated with excessive certainty, resulting in narrow ranges,
especially as the application procedures weighted the biases heavily towards the central part
of the range, thus losing the extremes. However, sensitivity tests of the various ranges

191

proposed showed that, in general, the resulting biomasses differed by a few tens of
thousands of tons, and the C.V. by a few percentage points (Branch 1998). Of greater
importance, the conventional swept area methodology was seriously flawed, many of the
biases were underestimated and the resulting biomass estimate was grossly over‐estimated
(see Table V in Boyer et al. (2001) and Fourth Assessment below).
A management approach of an initial fishing down phase was proposed, i.e. taking catches
in excess of sustainable yields for a few years, followed by a constant reduction in TAC
levels until the maximum sustainable yield level (MSYL) was reached and retained. The
likely effects of alternative catch levels, over a 14‐year period, on the orange roughy stock
levels were modelled (Butterworth and Branch 1996). This analysis used a deterministic
version of an age‐structured production model (Francis 1992, Francis et al. 1995) in which
values of the model parameters, such as growth and age‐at‐maturity, were based on
estimates from New Zealand (Doonan 1994). Butterworth and Branch (1996) recommended
an initial TAC strategy of 15,000 tons for 7 years, declining eventually to 6,000 tons.
McAllister and Kirkwood (1997) repeated this risk assessment using a Bayesian approach
that included stochastic recruitment, accounted for uncertainties of natural mortality and
assumed a greater uncertainty of the ʺvirginʺ biomass estimate. Risks were calculated, also
using a constant TAC for 7 years, then declining linearly to 6000 tons after 14 years. The
results showed that implementing an initial catch quota of 15 000 tons or even 20 000 tons
gave a risk of less than 10% of stock depletion below 0.5B0.
Although both methods showed that a 20000 tons TAC posed a low risk, the DWFWG
recognised the uncertainties in the assessment, due to the lack of data, and proposed a more
cautious approach, recommending 15,000 tons for the 1997/98 fishing season. A final TAC of
12,000 tons was allocated by the Namibian authorities.
STOCK ASSESSMENT (JANUARY 1998):
The assessment was repeated in January 1998 using commercial catch data from July 1996 to
December 1997, which yielded a current abundance estimate of 224,000 tons (C.V. = 0.44)
(Branch and Roberts 1998). This time period included two spawning seasons that should
have inflated the mean CPUE, but it was some 25% lower than the January 1997 estimate.
However the industry argued that some fishing effort had been directed at other deep‐water
species and that it was not possible to differentiate this effort from orange roughy directed
fishing. Despite considerable dissention from the government scientists this CPUE estimate
was rejected as unreliable as it was considered negatively biased compared to the 1997
estimate. The 1996 B0 estimate of 306,000 tons was used again for risk assessments.
Two scientific surveys were conducted in July 1997 using acoustics and swept‐area
techniques (Huse et al. 1997). Total biomass estimates were corrected for biases (see Boyer
and Hampton 2001 (a)). These biases were estimated through a similar process to the biases
for the commercial catch based swept‐area estimates, although in this instance the survey
practitioners estimated the level and range of the biases.
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Since the 1997 acoustic survey estimate was notably lower than the biomass estimated from
CPUE data, risks were also calculated using the acoustic survey value (adjusted for pre‐1997
catch removals) as inputs to calculate B0. Risks were calculated for a range of fishing‐down
TACs (between 10,000 and 15,000 tons) and BMSY TACs (4,000 to 6,000 tons). Using the
commercial catch rate estimates of B0, the results showed that the risk of the stock declining
below 0.5B0 by the end of the time period would be low (0.24) even for the highest catch
strategy. However, using the B0 calculated from the acoustic survey data, the risks were
substantial (0.98). Additionally, the 14‐year catch strategy was changed to 3‐ and 6‐year
scenarios as it was realised that such disparate estimates of B0 made predictions beyond such
a time period were too speculative. Even when applying the B0 calculated from the acoustic
index, the risk of B0 falling below 0.5 after 3 and 6 years were 0.12 and 0.53 respectively. This
level of risk was considered acceptable, especially as catch levels could be reduced in
subsequent years if the risk level rose as subsequent data were gathered.
Even though fishery‐independent indices of abundance are generally more reliable than
fishery dependent ones, the acoustic results were not given much weight in the provision of
TAC advice. Considerable concern had been raised during the 1998 assessment about the
reliability of the acoustic estimates because the acoustic survey had been implemented for
the first time and reservations were expressed about the interpretation of these initial survey
results – especially by industry members. Judgement about reliability was to be assessed
after the second acoustic survey had been conducted in 1998.
As a result of the uncertainties in the assessment, the same TAC as the previous year, 12 000
tons, was recommended for the 1998/99 fishing season. This was subsequently ratified by
the Namibian Government.
STOCK ASSESSMENT (JANUARY 1999):
During July 1998 another pair of surveys was conducted (Dalen et al. 1998). The results
indicated a severe decline in abundance since the previous surveys (Table 3 in Boyer et al.,
2001).
In the previous assessments, absolute abundance estimates of the total orange roughy stock
within the 200 mile EEZ of Namibia were used in modelling alternative future catch
strategies and associated risks. However, the second research survey and commercial swept‐
area estimates all indicated declines beyond that which could be accounted for by fishing.
Additionally there were concerns that the B0 estimates of the stock using commercial swept‐
area analysis could have been severely over‐estimated. Thus a new approach, treating these
data as relative indices, was implemented.
An age‐structured model was fitted to the three indices (commercial swept‐area, acoustic
and research swept‐area series) using Bayesian methods (McAllister and Ianelli 1997). This
was done for all grounds combined and then for each ground separately.
This analysis suggested that the depletion ranged from 0.49 to 0.86 for the four QMAs. While
all the indices suggested a decline in the amount of fish available to the fishery on each
ground between 1997 and 1998, it was greater than could be explained by catches alone,
suggesting that other factors had caused the fish to become unavailable to the fishery. Due
to the uncertainty in the state of the stock a two‐step approach to the 1998/99 TAC was
recommended whereby the catch level of the previous fishing season was reduced to a
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rather arbitrary level of 9,000 tons; a level that would not have serious consequences to the
profitability of the industry, but should have been within the safe limits that the stock could
sustain. Another 3,000 tons was to be issued if catch rates and survey estimates warranted
such action, thus bringing the total TAC to the same level as the previous year. Only 2,500
tons was caught during the year and hence the extra quota was not released.
An additional recommendation that was proposed and accepted was to close one of the
grounds in order to test whether the decline in abundance of orange roughy on the fishing
grounds was due to some form of disturbance. Frankies, the ground with the highest
depletion in catch rates, was closed in April 1999, although no fishing had actually taken
place there since the end of 1998. Even before the 1999 stock assessment meeting, industry
members had decided that a drop to a 9000 t TAC and closure of the Frankies ground would
be acceptable to them. Their scientific representative persuasively advanced this proposal
near the end of the meeting and though some protest was made by government scientists
that, on precautionary grounds, this TAC was too high, it went forward in the TAC
recommendations.
STOCK ASSESSMENT (FEBRUARY 2000):
Further acoustics and swept‐area surveys were conducted on the three main QMAs during
1999. While some of the technical details of the surveys changed, the basic survey strategy
remained similar to the previous surveys (Boyer and Hampton 2001 (a)). The results are
presented in Table III in Boyer et al., (2001). A clear difference in the behaviour of the orange
roughy was noted during this survey compared to the previous surveys. In general the
orange roughy were more dispersed and the identification of acoustic marks was uncertain
on two of the grounds. A biomass estimate by acoustics was only possible on Frankies, the
ground that had been closed to fishing for the previous 4 months. Swept‐area estimates were
produced for all three grounds. Once again, the results indicated a further decline in the
abundance on Johnies, and possibly also at Frankies (Table III in Boyer et al., (2001)).
The assessment of 1999 was updated, although the commercial CPUE index was changed to
the non‐stationarity form (Kirchner and McAllister, 2002). Their analysis demonstrated that
the conventional swept area approach that was applied in the earlier assessments using
defined ʺsamplingʺ strata or areas, such that clusters of very high catch rates were
extrapolated to large, poorly sampled areas, gave rise to gross over‐estimates of biomass.
The revised procedure no longer assumed that orange roughy aggregations were stationary
from year to year and for each year redefined ʺsamplingʺ strata based on the relative catch
rate values of adjacent commercial tows were used. Thereby high catch rate values were
averaged only for the regions in which similar values were found and no longer
extrapolated to large poorly sampled areas. The revised commercial swept area method
gave an estimate of unexploited biomass of about 74,000 t compared to the 1997 estimate of
about 306,000 t (Table 5, Kirchner and McAllister, 2002). This suggests that the original
commercial swept area methodology gave an estimate of stock biomass biased about 4 times
too large (Table V in Boyer et al., 2001).
Once again, the assessment indicated that the large decline in the various indices seems not
be accounted for by catches alone, but may reflect some other processes, such as an effect of
fishing on school stability or some form of a periodic aggregating behaviour (Brandão and
Butterworth, 2000). A further alternative tested was the mass emigration of individuals from
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the fishing grounds, such as could be expected from large‐scale habitat alteration. A rapid
decline in availability of orange roughy occurred in the Challenger Plateau fishery in New
Zealand in the early 1990s and more recently in the Chatham Rise stock (Annala and
Sullivan, 1996). These possible causes of the apparent change in abundance were statistically
evaluated by McAllister and Kirchner (2002). They suggested that the catch removal
hypothesis had very low probability (i.e., credibility) on Frankies, Johnies and Hotspot, but
still had considerable credibility on Rix (McAllister and Kirchner, 2001). This was because
the declines in the indices on the former three grounds were the steepest and most difficult
to account for by catch removal only. The hypotheses indicating a change in the availability
of orange roughy were credible on Rix, Hotspot and Frankies, but had very low credibility
on Johnnies. The mass emigration hypothesis had considerably more credibility than the
others on Hotspot and Johnies and still had moderate credibility on Rix and Frankies. This
was the only hypothesis to retain credibility on all four grounds after the data analysis.
However, the analysis had not included this hypothesis at the time of formulation of TAC
advice for the 2000 fishing season.
During the assessment, these results were acknowledged to be based on a new methodology
that needed further testing and peer review. Due to the newness of the methodology, and
the different nature of the probability results compared to those from earlier assessments,
the new methodʹs results were initially difficult to interpret, especially when compared
across fishing grounds. Therefore these results were considered to be too preliminary to be
used to support management decisions.
In the face of the various conflicting evidence presented, government scientists maintained a
precautionary approach in their provision of TAC advice. Lower TACs were recommended
on the basis that low stock sizes were still probable given the data and the most
parsimonious hypothesis, catch removal, could not yet be ruled out. This proposal was
considered fitting for a long‐lived species such as orange roughy, whereby a reduction in
catches now will not result in any loss in long‐term yield. This hypothesis indicates that the
QMAs were all below the 0.5B0 level and that catches needed to be reduced to 1,200 tons to
halt the decreasing trend. This level was recommended as a TAC for 2000/2001, with the
option to increase the TAC should the commercial catch rates or survey indices substantially
improve. The authorities followed these recommendations, granting an initial TAC of 1,200
tons. Following some pressure from the industry after several days of good catches, this was
subsequently increased by 540 t, despite neither mean catch rates nor survey results
providing any clear evidence of an improvement in the state of the stock.
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STOCK ASSESSMENT 2001
An updated assessment (Brandao and Butterworth, 2001) of all four orange roughy
aggregations, based upon a maximum penalised likelihood approach, was conducted. The
age‐structured production model used in previous orange roughy assessments was
extended to include all available indices of abundance in the fitting process.
The data used in the assessment were the annual catches, corrected acoustic abundance
estimates, research swept‐area survey estimates and standardised commercial CPUE data.
Table 78 Estimates obtained for the pre‐exploitation biomass (B0), current stock biomass (B2000)
and level of exploitation (B0/B2000) for each of the four grounds
Johnies
Frankies
Rix
Hotspot
B0
16 619
18 162
23 696
5 201
B2001
1 979
2 933
14 837
1 212
B2001/B0
0.12
0.16
0.63
0.23

The stock depletion of Johnies was estimated to be at 12% of pre‐exploitation levels. This
was an increase over the same estimate for the period ending in 1999, which was 3%. There
was however some uncertainty in this figure as the commercial CPUE indicated that the
abundance on this ground had declined during 2000, while the swept‐area survey suggested
an increase in abundance.
Frankies had been closed for almost two years and therefore the level of depletion, currently
estimated at 16%, had changed only very slightly. The slight increase (from 14% a year
earlier) was due to the apparent increased abundance suggested by the acoustic survey of
this ground.
The perceived state of the resource on Rix had not changed during the past year, with the
depletion level at 63%. There was, however, a large degree of uncertainty in this assessment
as it was confounded by the higher catch rates in 1998 compared to previous years, despite
large catches having been taken which should have resulted in a decreased CPUE. Hotspot
remained at around a depletion level of 23%.
Overall, the assessments suggested that the catch levels that were taken during the past year
were sustainable and that the status of the resource had either improved slightly (Johnies) or
remained the same (Rix and Hotspot).
Projections of biomass on each ground were made for 35 years under various levels of
constant catch. This analysis suggested that Johnies and Frankies could support catches of
up to 500 t per annum, although it was shown that after 20 years the abundance declined
due to the onset of reduced recruitment levels as the reduced spawner biomass would take
effect. The abundance on Rix, which was estimated to be above the BMSY level, was shown to
decline over 35 years to 51% of B0 (estimated to be at 63%) at a similar catch level. For
Hotspot, a constant catch of 200 t per annum would result in a sustained decline in
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abundance, while 100 t per annum allowed the resource to improve from a depletion of 23%
to 41%.
McAllister and Kirchner (2001) applied a Bayesian stock assessment method to the short and
uncertain time‐series that was available. The development of informative prior probability
density functions (pdfs) for the constant of proportionality (q) for hydro‐acoustic,
commercial trawl swept area, and research trawl swept area indices produced statistically
consistent prior estimates of absolute abundance for each of the three grounds where more
than one index of abundance was available. The posterior pdfs for stock assessment model
parameters were used to account for uncertainty in evaluations of the potential
consequences of alternative harvesting policies under a stock reduction model in which
catch removals were assumed to account for any declines. It appeared that all orange roughy
stocks off Namibia had been depleted below the limit reference point (50% of long‐term
unfished biomass). However, the stock reduction model could not easily account for the
large declines in indices on the four fishing grounds over the period from 1995 until 1999
when the informative priors for q were applied. The Bayesian method was further
developed to account for uncertainty in the structural formulation of stock assessment
models and considered a set of plausible alternative models that was balanced with respect
to conjectures about catchability and the remaining stock biomass. Some of the alternatives
considered more adequately accounted for drops in the biomass indices. Because this
methodology accounts for both parameter and structural uncertainty in a statistically
rigorous and balanced manner, it provided a more scientifically defensible basis for
precautionary fishery management.
The following four structurally different models for resource decline were developed:
(1) The catch removal model. The observed declines occurred mainly because of catch
removals and the priors for q are centred too low.
(2) The fishing disturbance model. The observed declines occurred because of
successive disturbances of the orange roughy aggregations by fishing. Orange
roughy have responded by failing to reaggregate on the fishing grounds. If fishing is
stopped, the fish may reaggregate.
(3) The intermittent aggregation model. The observed declines occurred because of
temporary factors unrelated to fishing. Orange roughy may aggregate on an
intermittent basis depending on various environmental conditions. Fish will
reaggregate on the fishing grounds but when they will do this remains
unpredictable.
(4) The mass emigration or mortality model. The observed declines have been caused
by either a mass mortality event or a mass emigration and the original large
abundance recently observed on the fishing grounds is unlikely to re‐establish in the
near future.
The methodology to account for structural uncertainty provided the following results. The
probability distributions for stock biomass given by the different structural models
suggested far larger uncertainties in stock size than any one of the models considered by
itself (Fig. 5 in McAllister and Kirchner, 2001). For some of the grounds, such as Frankies
and Johnies, these probability distributions were non‐overlapping. Given these widely
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differing results across structural models, the key question was how should each model be
weighted? This weighting was obtained by computing a posterior probability for each
structural alternative (Table 5 in McAllister and Kirchner, 2001 and Table 79 below). For
Rix, none of the four alternative models had very low probability. For Frankies, only catch
removal had very low probability. For Johnies and Hotspot, the catch removal and fishing
disturbance models had low probability. On all of the four fishing grounds, only the mass
emigration or mortality hypotheses retained moderate to high probability. The probability
distributions for stock biomass that results from using these model probabilities to combine
the distributions from the different models were much flatter for most of the fishing grounds
(Fig. 5 in McAllister and Kirchner, 2001). In some cases, such as for Frankies and Hotspot,
the combined distributions were bimodal, suggesting that the stock was either lightly
exploited or heavily depleted.
Table 79 Posterior Probabilities for the 4 different Hypotheses for the four major orange roughy
fishing grounds. See Appendix 2 for a description of the equations, parameters and the priors for
the parameters applied for each model.
Hypothesis
Catch
Fishing disturbance
Intermittent
Mass emigration/
removal
aggregation
mortality
Rix
25%
45%
13%
17%
Frankies
<1%
37%
25%
37%
Johnies
<1%
<1%
2%
98%
Hotspot
<1%
1%
12%
87%

The estimates of risk from each of the structural alternatives could be presented in a single
decision table. For the sake of illustration, results are shown only for the Rix fishing ground
(Table 6 in McAllister and Kirchner, 2001 and Table 80 below).
Table 80 Decision table of alternative TAC policy options for the Rix ground for the years 2000 to
2010. The 10th percentile are shown for total mature biomass in the year 2010 relative to B0. This
indicates a 10% probability that biomass will below this level. CRH refers to the catch removal
hypothesis, FDH refers to the fishing disturbance hypothesis, IAH refers to the intermittent
aggregation hypothesis, MEH refers to the mass emigration/mortality hypothesis.
CRH
FDH
IAH
MEH
Prob.
0.25
0.45
0.13
0.17
TAC
Combined
500 t
0.21
0.52
0.40
0.14
0.36
1000 t
0.02
0.41
0.22
0.01
0.22
1500 t
0.01
0.28
0.06
0.005
0.14
2000 t
0.01
0.16
0.02
0.004
0.08

This shows the four structural hypotheses along the top and the marginal posterior
probability for each hypothesis in the next row down. In the following rows the potential
consequences resulting from each TAC policy under each structural hypothesis are shown.
In the table shown, this is in terms of the 10th percentile for mature stock biomass in the year
2010 relative to Bo. This indicates that there is about a 10% chance that stock biomass will
drop below the values shown. The final column integrates the results under the different
hypotheses for each TAC policy and thereby accounts for both parameter and structural
uncertainty. The table indicates that the largest TAC for which the risk of dropping below
20% Bo < 10% depends strongly on the model assumed, with the highest risks being given by
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the catch removal and mass emigration/mortality hypotheses. When structural uncertainty
is accounted for, and the results are integrated across the different models, the lowest TAC
evaluated, 500 t, would have a risk of less than 10%.
The following results were computed with the catch removal model. The range (80%
percentiles) of BMSY/B0 for Namibian orange roughy in the north and the south was estimated
to be 13% ‐ 40%, with a median estimate of 23%. The median biomass at MSY ranged from
1,000t at Hotspot to 5,000t on Frankies, whereas the MSY ranged from 100t on Hotspot to
400t on all of the southern grounds (Table 7 in McAllister and Kirchner, 2001 and Table 81
below).
Table 81 Biological reference points from Bayesian analysis. 80% confidence intervals and
medians (in parenthesis are shown for long‐term unfished biomass (B0), biomass at maximum
sustainable yield level (Bmsy), MSY and the depletion at MSY level (Bmsy/B0) for the four quota
management areas.
Ground
Bmsy/B0
Bmsy
MSY
Johnies
13% - 40%
(0.23)
2 000 –7 000
(4 000)
200 - 700
(400)
Frankies
13% - 40%
(0.23)
3 000 -8 000
(5 000)
200 - 800
(400)
Rix
13% - 40%
(0.23)
2 000 - 7 000
(4 000)
200 - 700
(400)
Hotspot
13% - 40%
(0.23)
700- 2 000
(1 000)
50 - 200
(100)

Fishing at the MSY level on Johnies, Frankies and Rix presented an approximate 35% risk to
fish the stock below its 0.2B0 level. In the study of Clark et al. (1999), the maximum constant
yield was estimated at about 300t for the southern grounds and 85 t for Hotspot. The current
annual yield was estimated for this assessment was higher at approximately 400t for the
southern grounds and 100 t on Hotspot.
Although it was shown that the range of Bmsy/B0 was between 13% ‐ 40%, there was still a
20% risk that the value lays outside this range. A precautionary approach suggested the use
of a percentile higher than the median, for example the 90th percentile, as the minimum
(threshold) reference point for Bmsy/B0.
STOCK ASSESSMENT 2002:
Orange roughy stock was assessed on each fishing ground separately using the age‐
structured production model adapted from previous years. The assessment is described in
Brandao and Butterworth (2002). The data used were the annual catches, corrected acoustic
abundance estimates, research swept‐area survey estimates and standardized commercial
CPUE data.
There was a large uncertainty in the state of the orange roughy stocks on all grounds. With
the given trends in the indices, the large decreases since 1997 cannot be explained by the
catches alone. It had been hypothesized that only a proportion of the orange roughy stock
aggregates every year and therefore two assessments were done. One with the assumption
that the decrease in abundance is due only to fishing mortality (Hypothesis 1), while the
other assumes that the decrease in abundance is due to both fishing mortality and due to
fish moving off the grounds (Hypothesis 2). Hypothesis 2 is based on the assumption that in
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1997, 100% of the fish were aggregated on the grounds and that during the following years
only a proportion of those fish aggregated on the grounds again, but is assumed that they
will re‐aggregate again in future.
Pristine biomass values, current biomass and the ratio of these two estimates are presented
for the two hypotheses in Table 82 below.
Table 82 Estimates obtained for the pristine biomass (B0), current biomass (B2002) and the level of
“fishing down” (B2002/B0)
Pristine Biomass (B0)
Current Biomass (B2002)
B2002/B0 (“fishing down”)
Hypothesis
Hypothesis
Hypothesis Hypothesis Hypothesis Hypothesis
1
2
1
2
1
2
Johnies 13 268
59 299
1 476
47 390
0.11
0.80
Frankies 13 882
46 171
4 547
37 148
0.33
0.81
Rix
23 226
32 689
17 147
26 617
0.74
0.81
Hotspot 3 192
62
0.02

It was shown that the state of the stock depended entirely on which hypothesis was the most
plausible. Hypothesis 1 showed that the stock was overexploited for Johnies, Frankies and
Hotspot, whereas the stock was under‐exploited for Hypothesis 2. Validity of these two
hypotheses has been seriously debated in the working group forum, but little data was
available to support either of the two. It has however, been shown statistically that the trend
that was observed in the indices could not be fitted to Hypothesis 1.
Projections of biomass on each ground were made for 35 years under various levels of
constant catch for both hypotheses. This analysis suggested that under Hypothesis 1 a TAC
of 250 tonnes could be sustained on Johnies, which contrasts the TAC of 1,500 tonnes under
the Hypothesis 2. For the Rix ground a TAC of 750 tonnes could be supported under
Hypothesis 1, whereas a TAC of 1000 tonnes was sustainable should Hypothesis 2 be
assumed. Hotspot could sustain no more than 50 tonnes. Frankies had been closed since
April 1999 in order to test whether fishing activities disrupted the aggregating behaviour of
the orange roughy.
Based on the assessment and projections of the orange roughy resources, the state of the
orange roughy stock could have ranged from depleted to fairly robust, depending on how
much credence is put in each hypothesis. Previously recommendations were based on
Hypothesis 1, which was the conservative view and therefore less risky. TAC
recommendations were made for both hypotheses and in view of the uncertainty, scientists
recommended alternative TACs that were somewhere between these hypotheses, but closer
to the conservative hypothesis. The recommendations are shown in the third column in
Table 83.
Table 83 TAC Hypotheses
Ground
Hyp 1
Johnies
250
Rix
750
Hotspot
50
Frankies
100 (RQ)
Total
1150

Hyp 2
2000
1500
50
100 (RQ)
3650

200

Alternative
500
800
50
100 (RQ)
1450

Under Hypothesis 1 depletion for Johnies and Hotspot was estimated to be 11% and 2%
respectively. Usually, when stocks are in this state, fishing should be ceased until they have
recovered closer to the MSY level. However, this would have terminated the orange roughy
industry.
STOCK ASSESSMENT 2003:
Orange roughy stock was again assessed on each fishing ground separately. The
assessments were done by using the age‐structured production model as in previous years.
The data used in this assessment were the annual catches, corrected acoustic abundance
estimates, research swept‐area survey estimates and standardized commercial CPUE data.
In 2001 there was a large uncertainty regarding the state of the orange roughy stocks on all
grounds. With the given trends in the indices, the large decreases since 1997 could not be
explained by the catches alone. It has been hypothesized that only a proportion of the
orange roughy stock aggregates every year. This hypothesis was been proven correct in
2003, since a large biomass of orange roughy was found on the Frankies ground during
acoustic survey that took place during that year.
In 2001, two assessments were done; one with the assumption that the decrease in
abundance is due only to fishing mortality (Hypothesis 1), while the other assumes that the
decrease in abundance is due to both fishing mortality and fish moving off the grounds
(Hypothesis 2). Hypothesis 2 was based on the assumption that in 1997, 100% of the fish
were aggregated on the grounds and that during the following years only a proportion of
those fish aggregated on the grounds again, but that they would re‐aggregate at some stage
in the future. Hypothesis 1 had since been proven as invalid and the orange roughy stock
was no longer assessed in this way. Moreover, in 2003, Hypothesis 2 was slightly altered by
assuming that in 1997, no less than 80% of the total population was aggregated on the
grounds. This change to the hypothesis could be done, since informative data on re‐
aggregation, was available.
Pristine biomass values ( B0sp ), current biomass (B2003) and the ratio of these two estimates
were presented in Table 84 below.
Table 84 Estimates obtained for the pristine biomass ( ), current biomass (B2003) and the level of
“fishing down” (B2003/ ).
sp
sp
MSY
Current Biomass (B2003)
Pristine Biomass ( B0 )
B2002/ B0
Johnies
Frankies
Rix
Hotspot

46 779
(23 715; 970894)
38 252
(23 896; 65 974)
29 499
(15 0963; 58 307)
8 000

31 186

1 043

0.667

24 785

877

0.648

20 353

666

0.690

4 007

161

0.501

Projections of biomass of the three main grounds were made for 35 years under various
levels of constant catch for both hypotheses. The analysis suggested, that a TAC of
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1,250 tonnes could be sustained on Johnies, whereas for the Rix ground a TAC of 800 tonnes
could be supported. Frankies ground was divided into 4 parts. During the 2002 acoustic
survey a large biomass of orange roughy was found on the southern two parts, “Frankies
Flats” and “Three Sisters”. About 2/3 of the biomass was observed on “Frankies Flats” and
1/3 on “Three Sisters”. “Three Sisters” was opened for fishing in October 2002 and it was
recommended that it continued to remain open. A catch of about 1 000 tonnes could be
taken from Frankies as a whole ground, but no more than 400 tonnes should be taken from
“Three Sisters” alone.
Hotspot can sustain no more than 200 t, as the MSY value was estimated at about 161 t. The
stock in 2003 was estimated to be above its maximum sustainable yield level, therefore
catches slightly higher than 161 t could be taken from Hotspot.
The recommendations for orange roughy could no longer be made under the same
management strategy as for the other stocks in Namibia, since it had been assumed that
orange roughy do not aggregate each year. Some years a high biomass is available on the
grounds, whereas in other years the biomass is low. The recommended TACs (Table 85)
were based on the total biomass of orange roughy that could potentially be on the ground
during aggregation. It was however not known whether the fish would aggregate the
following year or not.
Table 85 Summary of recommended TACs for each ground.
Ground
Johnies
1 250
Rix
800
Hotspot
200
Frankies
400
Total
2 650

TAC

STOCK ASSESSMENT 2004
The 2004 assessment was the same as in the previous year, only updated with the new data.
Pristine biomass values ( B0sp ), current biomass (B2003) and the ratio of these two estimates are
presented in Table 86 below.
sp

Table 86 Estimates obtained for the pristine biomass ( B0 ), current biomass (B2003) and the level
sp

of “fishing down” (B2003/ B0 ).
Pristine Biomass ( B0 )

Current Biomass (B2003)

MSY

B2003/ B0

42 989
37 329
25 294
4 236

27 509
24 176
16 109
153

928
838
556
97

0.64
0.648
0.637
0.036

sp

Johnies
Frankies
Rix
Hotspot

sp

Projections of biomass of the three main grounds were made for 35 years under various
levels of constant catch for both above‐mentioned hypotheses. This analysis suggested, that
a TAC of 1,000 t could be sustained on Johnies, whereas for the Rix ground a TAC of 500 t
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could be supported. It is however likely that only a proportion of this TAC would be landed,
since a further recommendation to close this QMA after the completion of the July 2004
acoustic survey for the remainder of the fishing season was made. Frankies could sustain a
TAC of 1000 t. It was recommended that the entire QMA would be re‐opened at beginning
of August 2004. The assessment for Hotspot showed the stock to be heavily depleted, and no
more than 100 t could be supported, as the MSY value was about 97 t (Table 87).
Table 87 Summary of recommended TACs for each ground.
Ground
Johnies
1 000
Frankies
1 000
Rix
500
Hotspot
100
Total
2 600

TAC

STOCK ASSESSMENT 2005:
The 2004 assessment was repeated including the new data. Pristine biomass values ( B0sp ),
current biomass (B2004) and the ratio of these two estimates are presented in the Table 88
below. Recommended TACs are shown in Table 89.
Table 88 Estimates obtained for the pristine biomass ( ), current biomass (B2004), maximum
sustainable yield (MSY), and the level of “fishing down” (B2004/ ).
sp
sp
MSY
Current Biomass (B2004)
Pristine Biomass ( B0 )
B2004/ B0
Johnies
Frankies
ix
Hotspot

43 020
34 472
25 391
4 792

25 170
21 593
16 431
762

929
755
557
110

0.59
0.63
0.65
0.16

Table 89 Summary of recommended TACs for each ground.
Ground
TAC
Johnies
1 000
Frankies
900
Rix
---Hotspot
150
Total
2 050

STOCK ASSESSMENT 2006:
For the 2005/2006 fishing season only two vessels were fishing on the orange roughy
grounds, therefore keeping the effort and disturbance on the grounds very low. However,
the industry was still unable to catch even a fraction of their TAC, indicating the dispersal of
fish on the grounds. The normal assessments were repeated and the following TAC advice
was given (Table 90).
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Table 90 TAC advice 2005/2006
Ground
Johnies
Frankies
Rix
Hotspot
Total

TAC
500
500
closed
100
1100

STOCK ASSESSMENT 2007:
Fish were still disaggregated on most grounds, as was indicated by the low catches made
during the year. It was recommended that the QMA Rix remained closed for commercial
fishing for the 2007/2008 fishing season. Keeping the QMA Rix closed was an attempt to
manage the orange roughy stocks on a rotational closure basis. Additionally, the closure of
the QMA also intended to obtain further evidence for the intermittent aggregation
hypothesis. The assessments were repeated and the following TAC advice was given (Table
91).
Table 91 TAC advice 2007
Ground
Johnies
Frankies
Rix
Hotspot
Total

TAC
300
500
closed
100
900

STOCK ASSESSMENT 2008 (the last assessment carried out prior to closure of the orange
roughy fishery):
The assessment following Brandao and Butterworth (2002) was based on the data in Table 92
below and the results are summarised in Table 93. TAC recommendations are given in Table
94.
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Table 92 Acoustic and swept‐area estimates of orange roughy biomass population in QMAs.
Coefficients of variance (in %) are given in parenthesis.
Johnies
Acoustic
Swept-area
Rix
Acoustic
Swept-area
estimates
estimates
estimates
estimates
1997
55 757 (0.28)
57 650 (0.27)
1997
21 579
(0.15)
1998
6 267 (0.48)
6 980 (0.25)
1998
7 572 (0.19) 1999
2 137 (0.40)
1999
No estimate 1 006 (0.59)
2000
4 365 (0.35)
2000
No estimate 2001
11 544 (0.46)
2001
No estimate 2002
10 148 (0.59)
2002
No estimate 2003
943 (0.18)
2003
2 133 (0.63) 2004
5 865 (0.73)
2004
No estimate 2005
2 132 (0.64)
2005
3 514 (0.43) 2006
1 117 (0.16)
2006
2422 (0.64)
2007
2 910 (0.79)
2007
2 439 (0.73) Frankies
Hotspot
1997
29 567 (0.38)
30 995 (0.37)
1997
Not
surveyed
1998
8 478 (0.49)
2 400 (0.60)
1998
Not
surveyed
1999
2 934 (0.34)
3 055 (0.35)
1999
Not
surveyed
2000
6 294 (0.44)
2000
Not
surveyed
2001
7 805 (0.34)
2001
Not
surveyed
2002
25 839 (0.37)
2002
Not
surveyed
2003
10 126 (0.41)
2003
Not
surveyed
2004
6 720 (0.41)
2004
Not
surveyed
2005
8 667 (0.59)
2005
Not
surveyed
2006
4 914 (0.27)
2006
Not
surveyed
2007
2 264 (0.35)
2007
4 965 (0.71) -

Table 93 Deterministic projection information, giving MSY estimates and approximate medium
term sustainable yield (SY) estimates for the intermittent aggregation model.
Current depletion
Intermittent aggregation model
B2008/B0
MSY
Johnies
0.50
562
Frankies
0.62
639
Rix
0.13
153
Hotspot
0.19
112
Table 94 TAC advice for 2008
Ground
Johnies
Frankies
Rix
Hotspot
Total

TAC
250
400
closed
250
900

205

A range of assessment packages/programs were used in the above mentioned assessments
(Table 95).

Year

1996

1997

1998

1999

2000

Table 95 Overall summary of the salient features/ outcomes from assessments and the availability
of data to DEEPFISHMAN.
Reference
Assessment Assessment Assessment Are input data Assessment
If not,
type3
on
used for
what was
method(s)
package/
DEEPFISHMAN
latest
latest
used
program
website?
scientific
scientific
used
advice?
advice
based
on?
Exploratory
Swept area
Yes
No
Adapted
Branch
+ bias
age(1996)
correction +
structured
deterministic
production
agemodel
structured
production
model
Update and
Risk
Visual basic
Yes
No
Adapted
McAllister
exploratory
assessment
ageand
using
structured Kirkwood
Bayesian
production (1997a and
approach
model
b)
using
stochastic
recruitment
Update
Swept area
Yes
No
Adapted
Branch and
+ bias
ageRoberts
correction +
structured (1998)
deterministic
production
agemodel
structured
production
model
Update
Swept-area
Fortran
Yes
No
Adapted
Brandao
type + bias
age(1999 a,b,c)
correction +
structured
deterministic
production
agemodel
structured
production
model for
prediction
New
NonVisual basic
Yes
No
Adapted
Kirchner
stationary
ageand
CPUE
structured McAllister
analysis,
production (2002),
Agemodel
McAllister
structured
and
model was
Kirchner
fitted to data
(2001)
using
3

Exploratory, Benchmark (to identify best practice), Update (repeat of previous years’ assessment using same
method and settings but with the addition of data for another year).
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2001

New

2002

Update

2003

Update

2004

Update

2005

Update

2006

2007

Update

Update

2008

Update

2009

Fishery
closed

Bayesian
methods
Agestructured
model based
upon
maximum
penalised
likelihood
approach
Adapted
agestructured
production
model
Adapted
agestructured
production
model
Adapted
agestructured
production
model
Adapted
agestructured
production
model
Adapted
agestructured
production
model
Adapted
agestructured
production
model
Adapted
agestructured
production
model

Admodel
Builder

Yes

No

Adapted
agestructured
production
model

Brandao
and
Butterworth,
(2001a and
b)

Admodel
Builder

Yes

Yes

Admodel
Builder

Yes

Yes

Brandao
and
Butterworth,
(2002a and
b)
Brandao
and
Butterworth,
(2003)

Admodel
Builder

Yes

Yes

Admodel
Builder

Yes

Yes

Admodel
Builder

Yes

Admodel
Builder

Yes

Admodel
Builder

Yes

Adapted
agestructured
production
model
Adapted
agestructured
production
model
Adapted
agestructured
production
model
Adapted
agestructured
production
model
Adapted
agestructured
production
model
Adapted
agestructured
production
model
Adapted
agestructured
production
model

No

No

No

Brandao
and
Butterworth,
(2004 a-e)

Brandao
and
Butterworth,
(2005a-b)
Brandao
and
Butterworth,
(2006a-d)
Brandao
and
Butterworth,
(2007a,b)

3.1.1. Biological reference points (BRPs) and projections
Just one precautionary biological reference point is used (B50)
Future stock status is deterministically projected over 20 years, with the following projection
simulation for recruitment based on Beverton & Holt, and stock growth simulation by
exponential survival. Biological parameters are kept constant and where a reference is
applied, 50% depletion would be used.
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There are no harvest control rules (HCR), nor is there a management evaluation strategy
(MSE).
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3.2. CS 1b. Orange roughy in ICES Sub-areas ICES VI & VII
Branch (2001) reviewed the biology, fishery stock structure and stock assessment of orange
roughy throughout the world. The fact that orange roughy form dense schools, are long
lived, have long generation time (22‐40 years for first maturation) and a low fecundity make
this species vulnerable to over fishing. Most exploited stocks are under 30% of pristine
biomass.
Different assessment methods have been applied on the stocks of this species:
Trawl surveys have been widely used in New Zealand (Clark, 1996). There are many
methodical problems with this survey type. It is difficult to standardise gear and vessels,
there are great variation in fish density and orange roughy often concentrate on rough
ground which is difficult to trawl. However the results from surveys are quickly calculated
and a variety of biological information can be collected.
Catch per unit of effort from commercial fishery has been regarded as little reliable index for
stock density, and for orange roughy more precipitous than reality. However they are now
thought to provide a good indication of general trends in orange roughy fisheries.
Accordingly, standardized and non standardized CPUE indices are used to provide
assessment advice for New Zealand stocks and for the French fishery in ICES Sub‐area VI
(Anon, 2000).
Egg surveys have been used off New Zealand and Australia to estimate spawning stocks.
This type of surveys is currently not conducted on any other orange roughy stocks, mainly
because of the many assumptions that must be made to obtain biomass estimates.
Acoustic surveys have been used both in New Zealand, Australia and in Namibia. One
problem with this method used on orange roughy is measurement of target strength. Since
the swim bladder of orange roughy is filled with lipids instead of gas the reflected intensity
is low. Another major problem with acoustic methods is estimating the biomass of orange
roughy within the acoustic “dead zone”, which is the zone just above the seabed where fish
cannot be detected because of interference by the leading edge of the echo from the bottom.
Other problems are that backscatter cannot always be attributed to orange roughy, because
of possible intermingling with other species with possibly higher target strengths. Despite
these problems, the acoustic surveys off Namibia provided a good basis for subsequent
management decisions. Acoustic surveys on Chatham Rise in New Zealand also play an
influential role in stock assessment results. On balance therefore acoustic estimates appears
to be the best method of monitoring dense concentrations of orange roughy, if the required
equipment and technical expertise are available.

Overview of assessments carried out in ICES subareas VI and VII.
Basson et al. (2002) used available data up to 1998 to describe the trends in the fishery and
the stock in the North east Atlantic. Shaefer production model and Delury depletion models
were trialled using French commercial CPUE series and total international landings data.
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The results for Sub‐area VI were promising, the data fitted well to the models and the results
were considered reliable. Both methods gave K (carrying capacity) of 6,000 tons (95%
confidence limits; 5500 – 7300 tons) Population biomass in 1998 was estimated to be about
1,800 tons, 30% of carrying capacity. MSY was estimated to be about 300 t (95 % confidence
limits; 100 – 480 t) and around 5 % of carrying capacity.
For sub‐area VII the fit from the model was very poor. The results were not considered
reliable. The main reason is believed to be the sequential discovery and subsequent fishing
of previously unexploited aggregations.
A swept area method has been used for Sub‐area VI and Divisions VIIb,c combined. The
assessment was based on German trawl survey data from 1970s. This method gave total
virgin biomass of 19,000 t which is substantially greater than 6000 t and even taken the
including of Divisions VIb and c into consideration.
Boyer et al (2004) carried out assessment on the orange roughy stock on the Porcupine bank
using acoustic techniques in 2004. The Investigations were carried out on the commercial
Irish trawler Mark Amay during a commercial fishing trip between 11 and 21 March 2004.
The weather conditions during this survey were very poor and therefore the collection of
acoustic data was hindered. The survey was planned to cover the main spawning season,
but it was realized during the survey that the survey was too late in the season. The
assessment gave a result of 48 tons of orange roughy on three peak complexes on the
Porcupine Bank. One of the recommendations from the survey was that for any future
acoustic survey from a commercial vessel a towed transducer should be used.
Based on the experience from Boyer et al (2004) a survey was carried out over a 14 day
period from the 5th – 20th February 2005 onboard the RV Celtic Explorer. Fishing operations
were carried out by the commercial trawler Mark Amay (Hareide & al 2005).
Acoustic data were collected by the C. Explorer by two means. The primary collection was
an independent deep towbody provided by NIWA. The secondary source came from drop
keel mounted transducers on the vessel. Only data collected using the towed body was
used for analysis. The towed system contained a 38 kHz split beam transducer. The
towbody allowed the transducer to be positioned closer to the target area and thus reduce
the shadow or acoustic “dead” or shadow zone. The towed body also reduced the problem
with bad weather conditions. For more details on equipment and methods see Section 4 and
O’Donnell et al (2007).
The conclusions from the survey were that it was conducted some weeks too early to hit the
main spawning season for orange roughy. The time lag between acoustic survey and fishing
operations led to uncertainties in the assessments. The trawl sampling was only successful
at features that were already trawled for orange roughy and thereby in the areas between it
was not possible to obtain good estimates of species compositions.
The relationship between fish length and the target strength (TS) applied to the data
collected at Porcupine was based on data from New Zealand where mean lengths are
approximately 34 cm while at Porcupine it was 45 cm. As a result mean lengths of orange
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Roughy were outside of the length range used to estimate the slope in the target strengths
relationship. The estimated total biomass for orange roughy was 19,000 t.
Table 96 Summary of assessments carried out for orange roughy in VI and VII
Year Assessment Assessment Assessment Are input data Assessment
package/
on
used for
method(s)
type3
program
DEEPFISHMAN
latest
used
used
website?
scientific
advice?

1998

Depletion
Model

2002

Depletion
Model

2004

Acoustic
survey from
a
commercial
vessel
Acoustics
biomass
estimate
from
Research
vessel with
towed body

2006

If not,
what
was
latest
scientific
advice
based
on?

Reference

Shaefer
production
model and
Delury
depletion
models
Shaefer
production
model and
Delury
depletion
models
Acoustic
echo
integration
method

CEDA

No

No

ICES WG
DEEP
1998

CEDA

No

No

Basson &
al.2002,
WGDEEP

Simrad ES
60
Echo view
software

No

No

Boyer et al
2004

Acoustic
echo
integration
method

Simrad ES
38DD

No

No

Macaulay
and
Doonan
2005

The ICES sdvisory cycle is every two years, and so far no assessments have been accepted by
ICES as reliable.
Orange roughy has been subject to a targeted fishery and a mixed fishery; the mixed fishery
still continues. In order to determine bycatch levels and advise on a sustainable exploitation
of orange roughy without discarding, this species should be included in a multi‐species
assessment.
The assessments could be improved in terms of the data and the methods used by the
following:

3

Exploratory, Benchmark (to identify best practise), Update (repeat of previous years’ assessment using same
method and settings
But with the addition of data for another year).
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•
•
•

Acoustic surveys should be carried out in the exact spawning period
In situ measurements of target strength for orange roughy in North Atlantic is
necessary
For the mixed fishery there is a need of mixed species assessment.

The following additional data and information would be required:
•
•
•
•

Correct landings data are necessary
Correct fine‐scale commercial CPUE data
Better observer data
In the future, assessment of orange roughy should be carried out before the stocks
are severely reduced.

3.2.1. Biological reference points (BRPs)
BRPs have not yet been set.
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3.3. CS1c

Blue ling in ICES areas Vb,VI,VII and XIIb

All assessment carried out have been exploratory. An ICES benchmark assessment for this
stock has not yet been carried out.
3.3.1. Assessment method(s) previously used in exploratory assessments
Table 97 Previous assessments of blue ling in ICES areas Vb,VI,VII and XIIb
Year

Assessment
3
type

Assessment
method(s)
used

Assessment
package/
program used

Are input data on
DEEPFISHMAN
website?

1998 Exploratory

Schaefer&
DeLury
depletion
model

CEDA

No

2000 Exploratory

Schaefer&
DeLury
depletion
model

CEDA

No

2002 Exploratory

Schaefer&
DeLury
depletion
model

CEDA

No

Exploratory

Exploratory

2004 Exploratory

Exploratory

2006 Exploratory

Estimation of
virgin biomass
using swept
area
method
Beddington
and Cooke

No

Excel
No
spreadsheet by
Basson

Schaefer,
CEDA
PellaTomlinson and
Fox production
models &
DeLury
depletion
model
Stock
PMOD
reduction

Catch Survey
analysis

CSA (Benoit
Mesnil)

No

Assessment
If not, what
used for latest
was latest
scientific
scientific
advice?
advice based
on?
No
Trends in
French
commercial
otter trawl and
Faroese
longline LPUE
No
Trends in
French
commercial
otter trawl
LPUE
No
Trend in
French
commercial
otter trawl
LPUE
No
Trend in
French
commercial
otter trawl
LPUE
No
Trend in
French
commercial
otter trawl
LPUE
No
Trend in
French
commercial
otter trawl
LPUE

No

No

No

No

Trend in
French
commercial
otter trawl
LPUE
Trend in
French
commercial
otter trawl
LPUE

Reference

ICES ICES
(1998)

ICES (2000)

Basson et
al, 2002

Basson et
al, 2002

Basson et
al, 2002

ICES (2004)

ICES (2004)

ICES (2006)

3
Exploratory, Benchmark (to identify best practise), Update (repeat of previous years’ assessment using same method and settings but with
the addition of data for another year).
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Uncertainty is addressed in assessments by:
•
•
•

Surplus production & DeLury methods used with and without bootstrapping.
Stock reduction used in deterministic mode.
CSA used with bootstrapping.

Assessments include retrospective analyses only for CSA exploratory assessment carried out
2006 .
This stock is not included in any multi‐species assessments, however it may be appropriate
to consider multispecies options with blue whiting and argentine.
ICES advice on deep‐water stocks is produced biennially and the frequency of assessments
is geared to this cycle. No assessments have been attempted since 2006. Since then ICES
advice has continued to be based on the trend in French commercial otter trawl LPUE.
A benchmark assessment has not yet been carried out for this stock.

3.3.2. Input data
WGDEEP 1998:
Schaefer production model
• Total international landings (1963‐1996) (ICES, 1998)
• Faroese longline CPUE for Vb (1985‐1996) (ICES, 1998)
• Time lag = 0 (production assumed to be from growth and not recruitment (time
series LPUE too short to carry out sensitivity analysis of time lag)
• Range of ratios of initial exploitable biomass to virgin biomass
• Log normal error
DeLury depletion model
• Total international landings numbers (actual from 1984 onwards, prior to this
estimated by dividing annual landings by mean average mean weight at age in
landings, 1980‐84) (ICES, 1998)
• Faroese longline CPUE for Vb (1985‐1996) (ICES, 1998)
• M=0.15
• Range of error models
WGDEEP 2000:
Schaefer production model
• Total international landings (1963‐1998) (ICES, 1998)
• French otter trawl LPUE for directed fishery in Vb, VI and VII (1988‐1998) (ICES,
1998)
• Time lag = 0 (production assumed to be from growth and not recruitment (time
series LPUE too short)
• Range of ratios of initial exploitable biomass to virgin biomass
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•

Range of error models

DeLury depletion model:
• Total international landings numbers (actual from 1984 onwards, prior to this
estimated by dividing annual landings by mean average mean weight at age in
landings, 1980‐84) (ICES, 1998).
• French otter trawl LPUE for directed fishery in Vb,VI and VII (1988‐1998) (ICES,
1998)
• M=0.15
• Range of model parameters and error models
Basson et al, 2002:
Schaefer model
• Total international landings (1963‐1998) (ICES, 1998)
• French otter trawl LPUE for directed fishery in Vb,VI and VII (1988‐1998) (ICES,
1998)
• Time lag = 0 (production assumed to be from growth and not recruitment (time
series LPUE too short)
• Range of ratios of initial exploitable biomass to virgin biomass
• Range of error models
DeLury depletion model:
• Total international landings numbers (actual from 1984 onwards, prior to this
estimated by dividing annual landings by mean average mean weight at age in
landings, 1980‐84) (ICES, 1998).
• French otter trawl LPUE for directed fishery in Vb,VI and VII (1988‐1998) (ICES,
1998)
• M=0.15
• Range of model parameters and error models
Swept area estimation of virgin biomass:
• German trawl survey data from 1974‐80 (Dupouy and Lorance, 2001)
• Total horizontal seabed surface area (POSIDU program – Ifremer)
• Catchability = 1.0. Therefore biomass estimate is a minimum estimate.
Beddington and Cooke method:
• k=0.15
• Age of recruitment = 6 years
• Virgin biomass of around 45000 t (from swept area analysis)
• M=0.15
WGDEEP 2004:
Schaefer model
• Total international landings (1963‐2003) (ICES, 2004)
• French otter trawl LPUE in VI and VII (1989‐2003) (ICES, 2004)
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•
•
•
•

Spanish Baka trawl LPUE in VI (1994‐2003)
Time lag = 0 (production assumed to be from growth and not recruitment (time
series LPUE too short)
Range of ratios of initial exploitable biomass to virgin biomass, time lags and error
models
Each LPUE series had to be fitted separately.

Pella‐Tomlinson production model:
• Total international landings (1963‐2003) (ICES, 2004)
• French otter trawl LPUE in VI and VII (1989‐2003) (ICES, 2004)
• Spanish Baka trawl LPUE in VI (1994‐2003)
• Time lag = 0 (production assumed to be from growth and not recruitment (time
series LPUE too short)
• Range of ratios of initial exploitable biomass to virgin biomass, time lags and error
models
• Each LPUE series had to be fitted separately.
Fox production model:
• Total international landings (1963‐2003) (ICES, 2004)
• French otter trawl LPUE in VI and VII (1989‐2003) (ICES, 2004)
• Spanish Baka trawl LPUE in VI (1994‐2003)
• Time lag = 0 (production assumed to be from growth and not recruitment (time
series LPUE too short)
• Range of ratios of initial exploitable biomass to virgin biomass, time lags and error
models
• Each LPUE series had to be fitted separately.
DeLury depletion model:
• Total international landings numbers (actual from 1984 onwards, prior to this
estimated by dividing annual landings by mean average mean weight at age in
landings, 1980‐84) (ICES, 2004).
• French otter trawl LPUE for VI and VII (1989‐2003) (ICES, 2004)
• M=0.15
• Range of model parameters and error models
Stock reduction model:
• Total international landings (1963‐2003) (ICES, 2004)
• French otter trawl LPUE in VI and VII (1989‐2003) (ICES, 2004)
• Spanish Baka trawl LPUE in VI (1994‐2003)
Table 98 Other input parameters for stock reduction model:
Parameter
Natural mortality
Maximum age
Age of recruitment
Age of maturity
von Bertalanffy
parameters
Length-weight parameters

Symbol
M
Amax
Ar
Am
L infinity
k
t0
a
b
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Value
0.15
30
7
7
125 cm
0.15
1.0
2.0 E-6
3.15

WGDEEP 2006
Catch Survey Analysis (CSA):
• Total international landings numbers, fully recruited and recruits, separately (1989‐
2005)
• French trawl LPUE in numbers for reference rectangles in Vb,VI and VII , fully
recruited and recruits, separately
• (1989‐2005)
• Mean fish weight in landings , fully recruited and recruits, separately (1989‐2005)
• M=0.15
• S ratio =1.0
• Nm recruits assumed to be all fish <80 cm in length

Results from previous assessments:
WGDEEP 1998:
Schaefer production model:
The results for a range if initial proportion of stock to virgin biomass were investigated
using sensitivity analysis and a log normal error and a time lag =0 throughout. The with the
exception of extreme values of the proportions the results for carrying capacity (K),
catchability (q), MSY and final biomass were reasonably consistent. Residuals were fairly
well behaved, reflecting a reasonable model fit (R2=0.7), although a pattern was evident in
residual catches which was present for a range of error models and parameter assumptions.
Given the consistency of the results and an a priori knowledge of the fishery, a range of time
lags was evaluated assuming an initial proportion of 0.9. The results were reasonably
consistent:
•
•
•
•
•
•
•
•
•

MSY – range 3,200 to 5,800 t
Current biomass – range 4,200 to 6,400 t
Southern blue ling recruit at age 6‐7, and concern was expressed at accepting a time‐
lag of this magnitude. For a range of time lags (1 and 7 years)
MSY – range 3,400 to 4,500 t
Current biomass – range 4,300 to 5,600 t
Stock biomass at start of period (1963) – range 69,000 – 94,000 t
Stock biomass at start of LPUE series (1986) – range 23,000 – 25,000 t
WGDEEP management considerations‐ present stock biomass could be in the order
of 24‐30% of virgin biomass i.e. far below Bpa and slightly above blim
For Figures see 1998 WGDEEP Report.

DeLury depletion model:
Results (not presented in ICES WGDEEP Report (1998) but included in ICES folders) were
very unreliable, reflecting a poor fit for a range of assumptions of initial proportion of stock
to virgin biomass and different error models.
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WGDEEP 2000:
Schaefer production model:
The results were unreliable. The fit was reasonable but estimates of the intrinsic rate of
growth (r) and MSY were extremely variable (results not presented in ICES WGDEEP
Report (2000) but included in ICES folders).
DeLury depletion model:
Results (not presented in ICES WGDEEP Report (2000) but included in ICES folders) were
very unreliable, reflecting a poor fit for a range of assumptions of initial proportion of stock
to virgin biomass and different error models.
Basson et al, 2002:
Schaefer model:
The results from Schaefer were also unreliable. The fit was reasonable but estimates of the
intrinsic rate of growth (r) and MSY were extremely variable (results not presented).
DeLury depletion model:
The results for the DeLury model were very unreliable, reflecting a poor fit by the model
(R2<0.1) for a range of assumptions of initial proportion of stock to virgin biomass and error
models (results not presented).
Swept area estimation of virgin biomass:
Estimates of relative density from German trawl survey data from the 1970s, calculated
using the swept area method, and minimum virgin biomass (B0), calculated by raising
density estimates to total surface area assuming a catchability of 1.0, give a total value of B0
of around 45,000t (Table 99).
Table 99 Estimation of B0 for blue ling in Sub‐area VI and Division Vb,c assuming a catchability
of 1.0.
Depth band
400 to
600 to
800 to
1000 to
1200 to
Total virgin
600m
800m
1000m
1200m
1400m
biomass (kt)
Relative
210
850
3800
730
180
density
Virgin biomass 1
6
29
8
1
45
(kt)

Beddington and Cooke method:
Using the Beddington and Cooke procedure, assuming a growth coefficient (K) of 0.15,
natural mortality of 0.15, age of recruitment of 6 years and a virgin biomass of around
45,000t, MSY is estimated to be around 2,600t (MSY/B0 = 0.058).
WGDEEP 2004:
Using Frencch trawl LPUE:
Schaefer model:
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The fit from the Schaefer model, assuming an exploratory time lag of 0, was poor for a range
of error models, with least squares error giving a marginally better fit (R2=0.295) (in ICES
files). More importantly, residual catches from all error models showed a strong pattern
with time.
Assuming least squares error, the model was re‐run with a range of time lags up to and
including 7 years (age of recruitment is 7 years). The only reasonable fit obtained (R2=0.674)
was with a time lag of 7 years. The pattern in residual catches, although less strong, was still
evident (in ICES files), reflecting a poor fit to data in the most recent years. A further
concern is that the CPUE series comprise data for 15 years only, and therefore available data
to fit a time lag of 7 years are quite limited.
Pella‐Tomlinson production model:
The fit from the Pella‐Tomlinson model, assuming an exploratory time lag of 0, was poor for
a range of error models, with least squares error giving a marginally better fit (R2=0.295) (in
ICES files). Residual catches from all error models showed a strong pattern with time.
Assuming least squares error, the model was re‐run with a range of time lags up to and
including 7 years. The only reasonable fit obtained (R2=0.674) was with a time lag of 7 years.
The pattern in residual catches, although less strong, was still evident (in ICES files).
Assuming least squares error and a time lag of 7, the model was re‐run with a range of z
shape parameters. A Z value of 2 gave the best fit (R2= 0.749) and a slightly improved
pattern in residual catches with time (in ICES files).
Fox production model:
The fit from the Fox model, assuming an exploratory time lag of 0, was poor for a range of
error models, with least squares error giving a marginally better fit (R2=0.295) (in ICES files).
Residual catches from all error models showed a strong pattern with time.
Assuming least squares error, the model was re‐run with a range of time lags up to and
including 7 years. The fit of the model was poor throughout, with a strong pattern in
residual catches (in ICES files).
DeLury depletion model:
The DeLury model fitted the data very poorly (R2<0.1) for a range of assumptions of error
model (linear, log, gamma).
Stock reduction model:
A number of technical difficulties were encountered running the stock reduction program
(PMOD). Firstly, the model would not accept values of T0 >1.0. Sensitivity analysis
indicated that model was not particularly sensitive to values of between 0 and 1 and so it
was decided to proceed with a value of 1.0. Secondly, the results from the model were
sensitive to the number of years included. This appeared to be a formatting problem
because reasonably consistent results were obtained when 40, 30, 20 years’ data were used,
but the model generated very different results when a single additional years’ data were
added. These problems require further investigation and only the results using catch data
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back to 1964 are presented here. These should be treated with considerable caution and be
used for indicative purposes only.
The trend in fishing mortality (Figure 61) shows a high in 1988 of 0.32, a further high in 2001
of 0.47 and then a strong decline in 2002 and 2003 consistent with a recent reduction in
international catches.
Exploitable biomass is estimated to have declined strongly across the time period (Figure
62). Current biomass (21,628 t) is estimated to be 13% of virgin biomass (164,500 t)
The stock reduction model also provides an estimate of the annual mean catch that can be
taken, consistent with a 10% probability of spawning stock biomass falling below 20% of
virgin SSB. This catch is termed the maximum constant yield (MCY). Given that age of
recruitment and age of maturity are reasonably similar for blue ling in this stock, 20% of
virgin SSB can be considered to be broadly equivalent to 20% of virgin exploitable biomass.
It should be possible, therefore, to estimate a sustainable constant catch broadly consistent
with a high probability of maintaining exploitable biomass above the limit reference level for
deep‐water stocks in the ICES area.
MCY is estimated to be around 3,100 tonnes, approximately 2% of virgin exploitable
biomass.
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Figure 61 Trend with time in fishing mortality – blue ling in Vb, VI, VII (Stock reduction model –
French trawl CPUE).
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Figure 62 Trend with time in exploitable biomass – blue ling in Vb, VI, VII (Stock reduction model
– French trawl CPUE).

Using Spanish baka trawler LPUE:
DeLury model
The DeLury model fitted the data very poorly (R2<0.1) for a range of assumptions of error
model (linear, log, gamma).
Schaefer model
The fit from the Schaefer model, assuming an exploratory time lag of 0, was poor for a range
of error models, with log error giving a marginally better fit (R2=0.310) (in ICES files).
Residual catches from all error models showed a strong pattern with time.
Assuming log error, the model was re‐run with a range of time lags up to and including 7
years. The results indicated that the model is unstable and very sensitive to the time lag
applied. Although the pattern in residual catches with time is better for fits with high R2
values, estimates of r are mostly very high. A major concern is that the CPUE series
comprise data for 10 years only, and therefore available data to fit a time lag of 7 years are
very limited.
Fox model
The fit from the Fox model, assuming an exploratory time lag of 0, was poor for a range of
error models, with log error giving a marginally better fit (R2=0.302) (in ICES files). Residual
catches from all error models showed a strong pattern with time,
Assuming log error, the model was re‐run with a range of time lags up to and including 7
years. The results were very similar to those from Schaefer, showing high instability and
mostly high values of r (in ICES files).
Pella‐Tomlinson model
The fit from the Pella‐Tomlinson model, assuming an exploratory time lag of 0, was poor for
a range of error models, with log error giving a marginally better fit (R2=0.310) (in ICES
files). Residual catches from all error models showed a strong pattern with time.
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Assuming log error, the model was re‐run with a range of time lags up to and including 7
years. The results were very similar to those from Schaefer and Fox, showing high
instability and mostly high values of r (in ICES files).
Given the instability of the model, the effect of changing the Z shape parameter was not
explored.
Stock reduction model
The same technical problems were encountered as described for French trawl LPUE. The
results should, therefore, be treated with considerable caution and only be used for
indicative purposes. A further concern is that the Spanish CPUE series is short compared
with the historical span of the fishery. The results obtained were very similar to those
obtained using the French trawl series (in ICES files). The trend in fishing mortality shows a
high in 1988 of 0.33, a further high in 2001 of 0.45 and then a strong decline in 2002 and 2003
consistent with a recent reduction in international catches. Exploitable biomass is estimated
to have declined strongly across the time period. Current biomass (24,681 t) is estimated to
be 15% of virgin biomass (166,200 t). MCY is estimated to be around 3,100 tonnes,
approximately 2% of virgin exploitable biomass.
WGDEEP 2006:
Catch Survey Analysis (CSA)
The model was run on the assumption that catches were taken in the middle of the year. An
estimate of the catchability ratio (s) of recruits and fully recruited components in the survey
(in this analysis – the commercial French trawl CPUE) is required by the model. This can be
determined either by profiling the SSQ of the model fit (the model scans a specified range of
s factors and automatically uses the value that gives the smallest SSQ) or by carrying out
manual iterations of the model to select the value of s giving the lowest SSQ. The former
approach gave values very dependent on the choice of the specified range of s (Table 100).
Setting the upper limit of s to 1.0 and 2.0 gave estimates very close to the upper limits. This
can be a failing of the minimization procedure used in the model so it was decided to carry
out some manual iterations between a range of 1.2 and 1.4. An inverted bell‐shaped
distribution was expected but with this dataset SSQ was reduced until a value of 1.36 at
which point the model became highly unstable and the SSQ increased by several orders of
magnitude. Furthermore, inspection of results for estimated fishing mortality for s values
above 1.34 indicated values of F into single figures and also other indications of model
instability.
Table 100 Results for s from automatic profiling the SSQ of the model fit for a range of S limits.
Lower limit of s
Mid-value of s
Upper limit of s Profiled s value with lowest SSQ
0.1
0.6
1.1
1.0986
0.1
1.0
2.0
1.9970
0.1
1.5
3.0
1.3425

The problems encountered in determining an estimate of s may be related to a number of
factors. It is recommended that CSA is run using a recruit series based on a single yearclass
and in this analysis recruits comprised of at least two yearclasses have been used. It is also
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recommended that survey indices are used rather than indices derived from commercial
catch and effort, because the latter may be confounded by changes in selectivity, catchability
and background noise.
Exploratory development work on CSA indicates that estimates of absolute stock size are
very sensitive to the choice of s, however trends in relative biomass can be qualitatively
similar under various assumptions for s (within a reasonable range). It was therefore
decided to use a value of 1.34 in the final assessment and to focus on the results for trends in
stock size rather than absolute values.
Total stock biomass is estimated by CSA to have declined by around 65% between 1989 (193
kt) and 2005 (69kt) (Figure 64). Fishing mortality is estimated to have increased from 0.08 in
the early 1990s to a peak of 0.2 in 2001 and then declined thereafter (Figure 65). However,
examination of the log‐residuals (Figures 66 and 67) show a marked pattern with time for
both recruits and fully recruited population estimates. Estimates of total population and
recruit numbers also show a marked retrospective pattern in that they are consistently
underestimated (Figures 68 and 69). There is also a lack of convergence of total population
estimates back in time. These results may be further indications that the abundance data
used in the analysis may not be appropriate for the CSA model.
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Figure 63 French trawl CPUE in reference rectangles in Vb, VI, VII.
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Figure 64 Trend in total stock biomass of blue ling in Vb,VI and VII, as estimated by CSA (5th and
95th percentiles are shown as dotted lines).
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Figure 65 Trend in fishing mortality of blue ling in Vb,VI and VII, as estimated by CSA.
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Figure 66 Log‐residuals about recruit estimates from CSA.
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Figure 67 Log‐residuals about estimates of ‘fully recruited’ from CSA.
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Figure 68 Retrospective analysis of estimates of total stock biomass from CSA.

The results from this exploratory assessment should be treated with considerable caution
because the abundance data are derived from commercial catch and effort and the recruit
index comprises more than one yearclass. Notwithstanding, the trends in stock biomass and
F obtained from CSA are broadly similar to those obtained by WGDEEP in 2004 using a
stock reduction model (Figures 70 and 71). This is to be expected to some extent given that
the latter also relied on abundance data from the French trawl fleet, but the inclusion of
recruit variability in the CSA model appears to have had little effect on the resultant trends
in population biomass and F. Absolute estimates of biomass and F are not in agreement but
this is to be expected given the problems estimating s in the CSA model. It should be noted
that the stock reduction model is capable of estimating the trend in stock biomass in earlier
years of the fishery when abundance data are not available.
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Figure 69 Retrospective analysis of estimates of recruit numbers from CSA
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Summary of problems encountered in assessments:
•
•
•
•
•
•

Lack of time‐series discard data
Lack of fisheries‐independent survey data
Method and data used to generate French LPUE indices have changed frequently.
Haul by haul data LPUE available from French fisher tally‐books do not go back
before 2000
Available commercial LPUE indices are short relative to history of fishery. Difficult
to fit meaningful time‐lags (better now?)
Little contrast in abundance indices (one‐way trip). May be better now
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•
•
•
•
•
•

Lack of reliable time‐series recruit data
Uncertainty regarding accuracy of growth parameters (ageing difficulties).:
CEDA – can use one abundance index at a time.
PMOD – very sensitive to values of t0 and length of time series used. Unstable at
times. Should be able to use more than one abundance index but did not in practise.
CSA – very difficult to use. Highly sensitive estimates of catchability ratios, which
can be calculated by minimalisation procedure but this appears to be unreliable (?).
With regard to the assessment diagnostics being fit for purpose, CEDA is excellent,
but for PMOD and CSA the diagnostics are almost non‐existent. Both require
automatic generation of residuals (plots) and other relevant diagnostics.

The packages could be improved by:
PMOD and CSA should be re‐written in R with some sort of data entry/parameter front end
(visual basic?).
CEDA should be re‐written so that it allows use of more than one abundance index.

Quality control/peer review:
Assessments are presented during plenary sessions of the ICES expert group WGDEEP and
reviewed by the experts attending the WG. After the expert group meeting, the ICES
framework includes a review group which reviews all assessments carried out by the expert
groups. To used the outcome from the assessment to deliver a scientific advice for
management there is an advice drafting group working through a web conference.
Assessments could be improved by the following:
Data used:
•
•
•

Make use of haul by haul LPUE data available from French fishers (especially if can
be extended back in time)
Collate available discard data
Improve accuracy of growth parameters (more reliable ageing required)

Methods (in no particular order):
• Try simple life history tables
• Incorporate ecosystem indicators in assessments.
• Re‐try stock reduction (and CSA‐type models) using more robust software and better
diagnostics)
• Repeat production models using ASPIC (allows More than one index to be used)
• Trial indexed recruitment method (CEDA)
• Bayesian assessment methods
• Trial length‐based assessments (size transition matrix model?)
• Trial multi‐species assessments including blue whiting and argentine
• Catch curve analyses.
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The most important new data required for future assessments is an abundance index from
an internationally coordinated fisheries‐independent trawl survey of Vb, VI, VII and XIIb as
put forward at WGDEEP in 2009, and formally proposed by ICES PGNEACS.

3.3.2 Biological reference points and projections
ICES (1998) put forward the following for use on all deep‐water stocks under the remit of
WGDEEP:
With regard to suitable biological reference points for deep‐water stocks, given that the basic data
available for these stocks are still comparatively sparse the measures of limit and precautionary
reference points suggested for data‐poor situations by the ICES Study Group on the
Precautionary Approach to Fishery Management (Anon., 1997) are appropriate:
Fishing mortality (F) reference points:
•
•

Flim = F35 %SPR
Fpa = M

Biomass reference points:
•
•

Blim = 0.2 * Bmax (may be a smoothed abundance index)
Bpa = 0.5 * Bmax

Where B is exploitable biomass, M is natural mortality rate and F35%SPR is the F corresponding
to a spawning stock biomass per recruit which is 35% of the virgin spawning stock biomass per
recruit i.e. when F = 0.
For many stocks there are no absolute biomass estimates available, and instead ICES uses indices
of abundance e.g. CPUE index from a research vessel survey or from commercial fishing vessels.
These indices are denoted by U, so that Ulim is an index for Blim. Thus the reference points become:
•
•

Ulim = 0.2 * Umax
Upa = 0.5 * Umax

ICES in its advice has not used these BRPs for blue ling (or any deep‐water stocks) and has
repeatedly cited the following:
In common with other deep‐water stocks, Ulim has previously been proposed at 0.2* virgin biomass
and Upa at 0.5* virgin biomass (ICES, 1998). In the absence of abundance indices that correspond to
the start of the fishery, the reference points cannot be calculated (ICES, 2008).
There are no projections of future stock status.

229

3.4. French mixed demersal trawl fishery in ICES areas Vb, VI and VII
3.4.1. Assessment methods
Roundnose grenadier in Vb, VI, VII, XIIb:
This stock is in a data‐poor situation with uncertainties regarding landings in XIIb, and
about the level of discards. Therefore, only exploratory assessments can be performed.
Discards were taken into account in the assessment in 2008 (WGDEEP, 2008). In 2009 a
comparison between assessments including/excluding discards or using a rebuilt catch time
series from science surveys and industrial data showed that biomass in recent year is at the
same relative level for all methods (Pawlowski and Lorance, 2009). The inclusion of discards
does not substantially change the estimated stock trend in recent years. At the beginning of
the fishery, levels of biomass differed between methods. However, there is not enough
information on the level of discards in the early 1990s to make sound conclusions.
An ICES Benchmark assessment of this stock was carried out in February 2010 (ICES
WKDEEP, 2010). Due to uncertainty in the landings occurring in division XIIb, this area was
excluded from the assessment.
WKDEEP considered age‐ or length‐ based models were not adequate for this stock and
suggested other approaches such as analysis of commercial LPUEs and life stage‐based
models. Uncertainties about discards and errors from ALKs are possibly the major
weaknesses of the assessment for this stock.
The adopted assessment model at the ICES WKDEEP benchmark workshop was a Bayesian
surplus production model (based on Pella Tomlinson biomass dynamic model). This
approach, only considered as indicative of trends, was selected as it was considered as the
most parsimonious approach with respect to the lack of data and short time‐series. The
reliability of the model output is expected to improve over time when more data
accumulate.

Table 601 Previous assessments roundnose grenadier in Vb, VI, VII, XIIb
Year Assessment Assessment Assessment Are input data Assessment If not, what
method(s)
package/
type3
on
used for
was latest
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Reference

used

YES

latest
scientific
advice?
NO

SVPA +
FLR
bootstrap on
Age length
key

YES

NO

Surplus
production
model
Multi-year
catch curve

FLR /
FLBAYES

YES

YES

scientific
advice
based on?
ICES
(ICES
precautionary 2008c,2009a;
approach
Pawlowski
and Lorance
2009)
Not relevant (ICES 2009c)
(assessment
for
development
of methods
only)
(ICES 2010b)

FLR

YES

YES

-

(ICES
2010a,b)

LPUE based FLR
abundance
indices

YES

YES

-

I(ICES
2010a,b)

2008- Exploratory
2009

SVPA

2009 Benchmark

2010 Trends
based
assessment
2010 Trends
based
assessment
2010 Trends
based
Assessment

program
used
VPA95

DEEPFISHMAN
website?

Black scabbardfish in V, VI, VII, XII:
No assessment is performed other than reviewing trends in CPUEs from the French fleet of
deep‐water trawlers database. However the time series is too short to be useful for stock
assessment.
A population dynamics model was was used for assessments in 2008‐2010. Some work has
been done using CPUE from the French trawl fleet as an indicator of trends. In the past,
exploratory assessments were attempted using De Lury depletion and Schaefer production
models (Basson et al. 2002).
A benchmark assessment has been attempted for this stock.
A state‐space model is under development as part of DEEPFISHMAN.

Table 102 Previous assessments black scabbardfish in V, VI, VII, XII
Year Assessment Assessment Assessment Are input data Assessment If not, what
type3
on
used for
was latest
method(s)
package/
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Reference

used

program
used

2008- Exploratory
2009

Trends on
R
CPUE/LPUE

2010 Exploratory

Trends in
tallybook
LPUE

DEEPFISHMAN
website?
YES

GAM
YES
modelling (R,
package
MGCV)

latest
scientific
advice?
NO

NO

scientific
advice
based on?
ICES
(ICES
precautionary 2008c,2009a)
approach
ICES
(ICES 2010b)
precautionary
approach

Greater forkbeard:
No quantitative assessment has been performed for this stock.
An exploratory model was presented at the ICES WKDEEP 2010. This model is a Stock
Depletion Model based on Roa‐Ureta and Arkhipkin (2007) and is intended to be used for
data‐poor situations. It relies on historical time‐series of landings and effort of the Basque
Country trawlers operating in Subareas VI, VII and VIII from 2001 to 2008.
This assessment method was not adopted at the ICES WKDEEP benchmark workshop in
2010. It was agreed that this stock should be assessed based upon tends in survey indicators.
Table 103 Previous assessments greater forkbeard
Year Assessment Assessment Assessment Are input data Assessment If not, what Reference
type3
on
used for
method(s)
package/
was latest
latest
used
program DEEPFISHMAN
scientific
website?
scientific
used
advice
advice?
based on?
2008- Exploratory Trends on
N/A
?
NO
ICES
(ICES
2009
Length
precautionary 2008c,2009a)
distribution
approach
2010 Exploratory Stock
R
?
NO
ICES
(ICES
depletion
precautionary 2010a,b)
model
approach
2010 Survey
Survey data on YES
(ICES 2010b)
indicators
ICES data
centre,
DATRAS

Portuguese dogfish and leafscale gulper shark:
In previous assessments both species are merged into a single “siki sharks” stock. The term
“siki” is used to describe the combination of leafscale gulper shark and portuguese dogfish.
Although these species have different biological traits, it has been necessary for ICES to
combine them for assessment purposes. This is because landings data for both species were
combined for some of the main countries for most of the time since the beginning of the
fishery. The term “siki” as used here does not have the same meaning in French commercial
fisheries, where it encompasses all commercially exploited deep‐water sharks.
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For deep‐water sharks, no assessment have performed in recent years up to 2010 and advice
and management are based on the perception of the state of the stocks by the members of
the WGEF Working Group from trends in CPUE.
An exploratory model was presented at the ICES WKDEEP in 2010 for Portuguese dogfish
only. The population model is a state‐space model that divides the population system
dynamics into two processes running in parallel: an unobserved process that describes the
female shark population abundance in number and an observational model on annual
catches.
No assessment method was adopted by ICES WKDEEP in 2010.
A Bayesian surplus production model similar to that used for roundnose grenadier is
considered as a potential candidate for leafscale gulper shark but not assessment has been
carried out so far.
Table 104 Previous assessments Portuguese dogfish and leafscale gulper shark
Year Assessment Assessment Assessment Are input data Assessment If not, what Reference
type3
on
used for
method(s)
was latest
package/
latest
used
scientific
program DEEPFISHMAN
website?
scientific
advice
used
advice?
based on?
2007- Exploratory Trends on
?
?
NO
ICES
(ICES
2010
CPUE LPUE
precautionary 2007c,2009d)
approach
2010 Exploratory Bayesian
?
NO
ICES
(ICES 2010a)
model15
precautionary
approach

Assessments using De Lury and Schaefer production models were trialled in the early 2000s
for both Portuguese dogfish and leafscale gulper shark combined (Basson et al. 2002).

3.4.2. Input data
Deep‐water tallybook database:
Collaboration with the French fishing industry has led to the use of data from skippers’
personal logbooks. A partnership between the French fishing industry involved in the deep‐
water fishery and the research and advisory establishment Ifremer was initiated in 2001. The
industry created a database with landings per species and haul information, including the
fishing depths from a panel of volunteer trawlers since the late 1990s. Moreover, some
skippers’ personal logbooks have been retrieved back to 1992. This haul by haul database is
further denoted French tallybook.
Roundnose Grenadier Vb, VI, VII, XIIb:

3

Exploratory, Benchmark (to identify best practice), Update (repeat of previous years’ assessment using same
method and settings but with the addition of data for another year).
15
developed by IPIMAR for Portuguese dogfish only, no model for leafscale gulper shark
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•
•
•
•
•
•
•

Total international landings 1990‐2008 (ICES WGDEEP)
Length distribution 1990‐2008 (ICES WGDEEP)
Samples of discards 1997‐2001 & 2004‐2006 (ICES WGDEEP)
Aggregated Age‐length key (ICES WGDEEP)
Weight length relationships 1999 (Lorance, pers comm.)
Effort: French fleet of deep‐water trawlers haul by haul database 1992‐2008
Length distribution per depth strata (literature, scientific surveys)

Black scabbardfish in V, VI, VII, XII:
•
•

Total international landings 1988‐2008 (ICES WGDEEP)
Effort: French fleet of deep‐water trawlers haul by haul database 1992‐2008

Greater forkbeard:
•
•
•
•
•

Total international landings 1988‐2008 (ICES WGDEEP)
Estimates of discards data by the Basque Country trawler fleet 2003‐2008 (ICES
WGDEEP)
LPUE by the Basque Country trawler fleet 1996‐2008 in VI, VII, VIII (ICES WGDEEP)
Length distribution in Porcupine surveys 2001‐2008 (ICES WGDEEP)
Abundance and mean length from surveys (DATRAS surveys, French IBTS, Irish
survey, Scottish IBTS)

Portuguese dogfish and leafscale gulper shark:
•
•
•
•
•

Total international landings 1988‐2008 (ICES WGEF)
Landings by species (sharks and bycatch) by gear and area for the UK fishery in VIII
and IX (ICES WGEF 2007)
Landings by species (sharks and bycatch), gear, effort, depth and area for the Russian
vessels in I, V, VI and IX (ICES WGEF 2009)
French fleet of deep‐water trawlers CPUE by ICES subareas (ICES WGEF 2007)
Portuguese longline CPUE in IX (ICES WGEF 2007)

Implications of data quality for assessment and management:
Assessments have been mostly exploratory, of poor reliability, and most often strongly
driven by a single time series of abundance from the French trawl fishery. This index needs
to be revisited using the longer time series now available (more years with both additional
recent years and files from 1984 put back into the current format of the Ifremer statistics
database). In addition to this, archive data back to 1972 have also been made available
recently (although some are incomplete and the reliability needs checking).
Tally book data on a haul by haul basic allows for better assessment of the impact of fishing
tactics on catch. This could allow for a better interpretation of trends in abundance. The most
obvious example is with change over the fishing depth over time. Onboard observations
data also provide knowledge of the species composition of the catch according to fishing
strategy.
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Roundnose Grenadier in Vb, VI, VII, XIIb:
Landings data are considered uncertain in Division XIIb, because unreported landings may
occur in international waters. In addition to this, all national landings data were not
reported by new ICES Divisions and some landings were allocated to Divisions according to
knowledge of the fisheries within ICES WGDEEP. Lastly, significant unallocated landings
occurred in 2005. Substantial uncertainties and misreporting in XIIb has led to exclude this
area from the ICES assessment in the past. Substantial revisions of the Spanish data were
performed in 2010 and XIIb data were incorporated in exploratory assessments. However
mis‐reporting as a result of incorrect identification of species of grenadier may still be a
problem but does not seem to substantially change the outcome from the assessments.
Times series of discards are incomplete especially at the beginning of the fishery and in
recent years. Length distribution of landings has substantially changed through time
therefore it can be assumed that the discards distribution has also changed.
ALKs are aggregated across years due to a low number of samples for the whole time series
(rather than using annual ALKs). Age determination is not validated for this stock and is
proven to be difficult requiring specific training.
LPUEs from French tallybooks have been integrated into the assessment after the WKDEEP
benchmark in 2010. The time series is however limited to the period 2000‐2009. Historical
time series of effort from France and the other countries are expected to improve the overall
quality of the assessment.
Black scabbardfish in V, VI, VII, XII:
The time‐series of the Spanish catch in ICES Division XIIb was revised according to Statlant
data in 2009. Catch data were not available for the Spanish trawling fleet operating on the
northern and western Hatton Bank (Divisions VIb1 and XIIb) in 2008.
Available maturity information for ICES Sub‐areas Vb, VI, VII and XIIb consistently points
out to the predominance of immature fish.
Tally‐book data from the French fleet of deep‐water trawlers will provide reliable estimates
of CPUE. The time series is considered short. Nevertheless, for a species with a short
lifespan, the current times‐series might be informative. Therefore, CPUEs from French
logbook data are presently used. However, several factors such as seasonal and depth effects
and species directivity affect commercial CPUE and these effects can be very difficult to
interpret and adjust for.
Greater forkbeard:
This stock appears to be data deficient. ICES advice since 2006 repeats that “Fisheries on
greater forkbeard should be accompanied by programmes to collect data.”
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Commercial landings are available from the Basque Country trawler fleet (OTB and PTB)
operating in Subareas VI, VII and VIII from 2001 to 2008. Owing to the bycatch status of the
species, they may be unreliable and significant discards occur in some fisheries, in particular
on the shelf where juvenile greater forkbeards are found.
Data on abundance and length frequencies of greater forkbeard in areas covered by hauls
from the Spanish survey at Porcupine and data of length frequencies from Spanish
Cantabrian Sea and French western, Scottish IBTS and Irish surveys have been used in the
assessment. Most surveys do not cover the deeper part of the depth distribution of the
species. However, survey data may allow the development of recruitments indices, which
could be used for simple assessment method or HCR (e.g. keep the fishery at the same level
as long as it does not appear to impair the recruitment).
Portuguese dogfish and leafscale gulper shark:
Landings data on deep‐water sharks remain problematic. For many countries, data are only
available for combined deep‐water sharks. Several countries continue to report landings in
generic categories such as various sharks nei (i.e. deep‐water sharks may be combined with
sharks species from the shelf). In the demersal deep‐water mixed fishery, French landings of
deep‐water sharks were reported separately from shelf sharks. Nevertheless, the two main
species of deep‐water sharks were combined.
Estimates of total landings are a mix of deep‐water sharks and sometimes include a small
component of other species. France presented a split of landings of siki shark by species. In
the 1990s, the split was derived from sampling data in one French Harbour (Concarneau,
Girard, 2000). In the 2000s, the split was based upon sorting by species in another French
port (Boulogne‐sur‐mer). The data were not used by WGEF because it was unclear to the
expert group how they were derived. This was clarified at ICES WKDEEP 2010.
Discards: in the early years of the fishery, discarding was thought to be negligible in the
majority of trawl and longline fisheries although some discarding may have occurred in the
first years before markets were fully developed. With the quotas for deep‐water sharks
becoming restrictive, it is likely that discarding has increased as a consequence of
management regulations. Discarding can be expected to be greater where there are relatively
high TACs for other species caught along with deep‐water sharks. Between 2001 and 2004,
Irish trawlers discarded their entire catch of leafscale gulper shark. This was based on crew
preference, not market factors. Some discarding of rotten deepwater sharks, due to excessive
soak times, has been recorded in gillnet fisheries (STECF, 2006). Discarding in gillnet
fisheries in the 1990s and early 2000s, before the ban on deep‐water gillnetting is suspected
to have been high (DEEPNET report).
There are no reliable estimates of levels of mis‐reporting of these species but it is believed to
be a minor problem. Immediately prior to the introduction of quotas for deep‐water species
in 2001, it is believed that some vessels may have recorded deep‐water sharks as other
species in an effort to build up track record. It is also likely that, before the introduction of
quotas for deep‐water sharks, some gillnetters may have logged anglerfish as sharks. Since
the introduction of quotas on deep‐water sharks in 2005, it is likely that some under‐
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reporting has occurred. It can be expected that some vessels with restrictive quotas for deep‐
water fish may misreport more valuable species as deep‐water sharks. IUU fishing is also
known to take place, especially in international waters.
No new length distributions have been made available since 2006.
The ICES Working Group on Elasmobranch Fishes (WGEF) repeatedly found it difficult to
quantify landings data when countries report data for both live weight and for livers. This
can lead to duplication of data and consequently over‐estimation of landings. It is unclear
how landings of livers were raised to total live weight, and whether or not duplication of
landings (as gutted bodies raised to total weight on the one hand and as liver weight rasied
to live weight on the other hand) could happen.

Addressing uncertainty:
Roundnose Grenadier Vb, VI, VII, XIIb
Previous exploratory assessments prior to the ICES WKDEEP did not take account of
uncertainty. The current Bayesian surplus production model presented at WKDEEP
provides probabilities of distribution of biomass and fishing mortality for each year of the
run as well as probabilities of distribution of MSY indicators. Uncertainties regarding ALK
and level of otolith sampling were included by bootstrapping the ALK and evaluating the
effects on the assessment of using a range of ALK compositions.

Multi-species assessments:
These have not been attempted thus far.
The DEEPFISHMAN project could consider developing range of indicators by species, for
groups of species and also for the total catch. This should provide some multi‐species
assessment to analyse questions such as:
•

•
•

Has the proportion in catches of blue ling, roundnose grenadier, black scabbardfish,
roundnose grenadier and black scabbardfish combined, deep‐water sharks and deep‐
water species vs other species (anglerfish/megrim, saithe ...) varied over time ?
what are the factors drivingthese variations (depth/latitude/gear)?
based on this, how are the species ranked is terms of abundance reduction (starting
from any virgin/initial level).

A multisipecies model will be developed for the this Case Study in WP4.

Retrospective analyses of assessments:
Retrospective analyses have not been carried out for any of the deep‐water species assessed
in ICES Sub‐areas V, VI, VII and XII.
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3.4.3. Biological reference points (BRPs)
BRPs are not in place for the stocks addressed in this Case Study.
Projections of future stock status, use of Harvest Control Rules (HCRs) and
Management Strategy Evaluations (MSE):
HCRs are not in place for the stocks addressed in this Case Study. Projections and MSEs
have not been carried out.

Assessment packages/programs used:
This section is relevant only to roundnose grenadier as the other stocks are not
quantitatively assessed.
Roundnose grenadier is a long‐lived species. The current separable VPA packages VPA95
and FLR are limited to 25 age groups. This problem has not been solved, mostly because the
code is complex (FLR) or compiled (VPA95).
Past assessments were carried out using CEDA package (Basson et al., 2002).
The current assessment is carried out using a surplus production model from the FLR
FLBayes library. The distribution of this package online is problematic (due to an unreliable
website), the library and example code is available from http://code.google.com/p/wgdeep‐
rng/ .

Suitability of the packages/programs for use by scientists with little or no experience of
them:
Separable VPA is a quite straightforward approach with few parameters to use, although
selectivity‐at‐age is generally poorly defined. The VPA95 suite is easy to use and provides a
single output file comprising biomass at age, population numbers, fishing mortalities and
residuals.
SepVPA using the FLR package provides FLStock objects, one of the standard output
formats of the FLR package. Using this routine requires some knowledge in R programming.
Documentation on SepVPA is poor. Using the same initial parameters as for VPA95 does not
provide exactly the same results. SepVPA does not provide residuals. This routine as part of
the R environment can easily be implemented into scripts which is convenient for running
several assessments in batch (such as in the case of quantifying uncertainties). Experts in R
will have few difficulties to use SepVPA. Scientists with little or no experience especially in
programming may prefer using VPA95. The sepVPA manual should be more documented
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and the sepVPA code should be reviewed against VPA95 code to understand why results
are different. No training was provided in ths use of the software.

Quality control/peer review:
Assessments are presented during plenary sessions of the ICES expert group WGDEEP and
reviewed by the experts attending the WG. After the expert group meeting, the ICES
framework includes a review group which reviews all assessments carried out by the expert
groups. To used the outcome from the assessment to deliver a scientific advice for
management there is an advice drafting group working through a web conference.

Improving assessments in terms of the data used and the methods used:
Roundnose Grenadier Vb, VI, VII, XIIb:
Age estimates need to be properly validated. The haul‐by‐haul database from the French
fleet of deep‐water trawlers should be analysed. Historical time‐series of effort should be
extended back in time if possible.
Black scabbardfish in V, VI, VII, XII:
Recent studies suggest that black scabbardfish in the NE Atlantic from one single migratory
population. This population structure supports the approach taken in DEEPFISHMAN to
develop a state‐space model for black scabbardfish.
Historical time series of effort should be extended back in time. Time‐series LPUE data
should be explored to adjust changes in fishing strategy (from the species composition in
logbook ‐ as the species composition informs about the directivity of fishing).
Greater forkbeard:
The species should not be managed in a single species context as it is caught as a bycatch in
both shelf, upper slope and deep‐water fisheries. candidate assessment methods for such a
by‐catch species are unclear. Assessments based upon survey data may be apprpriate for
this species. The outcome of the FISBOAT project could be used to define an assessment
method.
Portuguese dogfish and leafscale gulper shark:
The tallybook database from the French trawl fleet is being analysed. Historical time‐series
of effort should be extended back in time if possible. Due to the current zero TAC only
onboard observer data and survey data will be available in future years. It seems unrealistic
to assess the age composition of the catch of these species as there is currently no method for
age estimation of Portuguese dogfish and, although consistent with other biological
knowledge and age observed for other sharks species, age estimation of leafscale gulper
shark is not validated. Length distribution data of the (discarded) catch should be collected.
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However, is has not been observed that, historically, the length distribution has not reacted
to exploitation of these species. Therefore, mainly abundance indices for onboard
observations and surveys should be used to evaluate trends in abundance of deep‐water
sharks.
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3.5.

CS3a Red seabream in the Strait of Gibraltar (ICES Sub-area IX and Bay of
Biscay (Sub-area VIII but also includes VI and VII)
3.5.1. Assessment method(s) used

Table 615 Previous assessments for red seabream in the Strait of Gibraltar and Bay of Biscay
Year

Assessment
3
type

Assessment
method(s)
used

Assessment
package/
program used

Are input data
on
DEEPFISHMAN
website?

2006

Exploratory

VPA

VPAsep
Lowestoft

No

2008

Exploratory

VPA

VPAsep
Lowestoft

Yes

Assessment
used for
latest
scientific
advice?

If not,
what was
latest
scientific
advice
based
on?

Reference

2006 ICES
WGDEEP
Report
2008 ICES
WGDEEP
Report

The frequency of assessments is linked to the ICES advisory and EU management cycle
which is every 2 years.

3.5.2. Input data
1990‐2007 separable VPA:
Landings (Spain+Portugal) from 1990 to 2007 (ICES WGDEEP). Discards aren not recorded
(landings seems to be equal than catches).
Length distribution from the “voracera” fishery of the Strait of Gibraltar raised to the total
landings (landings from this fishery are almost the 70% of the total ICES IXa)
Combined ALK (2003‐2007) applied to obtain a catch at age matrix from landings length
distribution (from Gil et al., ICES WGDEEP WD 2008).
M=0.2
Maturity ojive: From age 5 all individuals are considered mature.
Proportion of F & M before spawning is considered 0
VPA separable analysis runs with weighting default values (6 recent years). These years
coincides with the management measures implementation....thus, main assumption of
separable model seems to be performed.
Age 10 considered as a plus group (10+).
Age 4 selected as reference age (because it is the most represented age in the catch at age
matrix)
Selection pattern : Option selected is S=0.4
Fishing mortality (F) choice: Option selected is F=0.3

3

Exploratory, Benchmark (to identify best practise), Update (repeat of previous years’ assessment using same
method and settings but with the addition of data for another year).
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Benchmark assessments haven´t been carried out yet for the species. Next year is scheduled
one before the ICES WGDEEP meeting.
Problems encountered in assessments:
•

•
•
•
•
•

There is no estimate of virgin biomass. If we consider estimates from early years as
virgin biomass, estimates shows very important differences dues to the last age
considerations (plus group).
Uncertainty is not addressed.
There is no multi‐species assessment.
There are no retrospective analyses.
There are no biological reference points (BRPs).
There are no projections of future stock status in the ICES WGDEEP context due to
the uncertainties of the assessment.

Harvest control rules (HCRs) and management strategy evaluation (MSE):
HCRs are not in place and MSE has not been carried out.

Assessment packages:
No technical problems encountered with assessment packages/programs. They were more
effective as scientists became more experienced with them. They could be improved through
training courses and benchmark assessments workshops
There was training in the use of the assessment packages/programs through the ICES and
IEO framework.

Quality control/peer review:
The assessments were subjected to quality appraisal and/or peer review through
assessments exercises carried out within ICES WGDEEP that are discussed in plenary. After
the WGDEEP meeting the report is reviewed by ICES ACOM.
The latest Benchmark assessment (2010) and for previous exploratory assessments indicate
that there is decreasing trend in SSB. The current SSB remains the lowest of the whole series.
How can assessments be improved:
Assessments could be improved in terms of the data used and the methods used through
DEEPFISHMAN. From my little knowledge and experience maybe XSA is a good option
despite the strong growth assumptions of the use of a single ALK across years. Also it
should be of great interest test other options, even these are not too used in ICES e.g.
production models. This would avoid the problems in length to age conversions. However,
the availability and reliability of effort data may be a problem.
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Additional data and information required
Appropriate effort data.
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3.6. Red (blackspot) seabream in the eastern Mediterranean sea
Analytical stock assessments have never been carried out for the species and a significant
effort in the DEEPFISHMAN project was exerted towards estimating parameters describing
the status of the stock. Some survey data (MEDITS) can be used as a relative index of
abundance and biomass, but these indices refer chiefly to the small age classes caught in the
trawl net.
As a result, most of what is included in this section was accomplished during this Project.
Table 106 A summary of assessment methods applied on red seabream in the eastern
Mediterranean
Year Assessment Assessment Assessment
Are input data
Assessment
If not,
Reference
type3
method(s)
package/
on
used for
what
used
program
DEEPFISHMAN
latest
was
used
website?
scientific
latest
advice?
scientific
advice
based
on?
2003‐ Exploratory Pseudo‐
No
No
Non
‐
FLR cohort
2008
existent
analysis
cohort
(additional
analysis
R scripts)
2003‐ Exploratory Surplus
IMAS Fish
No
No
Non
‐
2008
production
web
existent
models
application

3.6.1. Input data
For the exploratory assessments conducted the input data is:
•
•
•
•
•
•
•

Period: 2003 Æ 2008
Age structured VPA using pseudo‐cohort analysis
Total catch (landings + discards) from all gears under study (GROTB, GRGNS,
GRTR, GRLLS)
Total effort (in Days At Sea)
Population by age
Natural mortality vector based on Chen‐Watanabe equation
Terminal fishing mortality fixed

There are numerous issues regarding data quality, including :

3

Exploratory, Benchmark (to identify best practise), Update (repeat of previous years’ assessment using same
method and settings but with the addition of data for another year).
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•
•
•
•
•
•

Total catch is an estimation derived from raising a small sample of boats to the active
fleet
Fishery is seasonal (mainly summer) and plausible differentiations of the population
(annual cycle) are not taken into account
Size structure of the stock is based on a small sample
Age‐classes were converted from length‐classes applying a growth equation
2007 was a year with under/mis‐reportings of data
Data available do not cover the potential spatial distribution of the stock

3.6.2. Assessment method(s) used
Taking into account the data poor situation for this fishery, a pseudo‐cohort VPA was
almost our unique choice, to assess the stock. Especially, since no efforts toward determining
the stock status have ever been undertaken in the past, this approach does not just stand as
an ‘exercise’ but will actually provide some first scientific evidence on ignored biological
parameters such as: fishing mortality by age, total population biomass, spawning stock
biomass etc.
Schaefer & Fox surplus production models were applied to determine the optimum level of
effort that produces the maximum yield that can be sustained without affecting the long‐
term productivity of the stock (maximum sustainable yield‐MSY). The theory behind these
models can be reviewed in Ricker (1975).
MSY was calculated in the framework of this project based on two different surplus
production models: Schaefer and Fox. The models outputs are summarized below:
Table 107 Model outputs for MSY
Model
Fox
20790
Schaefer
26015

Effort (DAS)

MSY (tonnes)
157
168

There are no projections for this stock.
For the pseudo‐cohort VPA analysis, FLRs cohort analysis was used with some additional R‐
scripts provided by Chassot et al. (2006).
For the application of surplus production models, the “Institutes” web application named
IMAS‐Fish (IMAS‐Fish, 2007) was used. The application implements various statistical
approaches on fisheries (Size distributions, CPUE, L‐W relationships, Age‐Length keys, Age‐
Growth parameters, Maturity estimation, VPA, Yield per Recruit, MSY). The MSY module
has been used to run the models.
Some preliminary runs of the exploratory assessments conducted reveal that the immature
part of the population does not suffer from the intense fishing pressure that the older age
classes do. Fishing mortality increases by age and this is a result of the malapportioned
fishing pressure by the different fishing gears.
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The large age classes (>=3) are caught by the target fishery (gillnets‐GNS), and the fishery
actually depends on them. The younger individuals (age class <= 2) are not entangled in
gillnets and are occasionally caught by trawlers (OTB) or coastal trammel nets (GTR) in
which they comprise an insignificant (usually non‐marketed) by‐catch. The size structure of
the catches by gear is depicted in Fig. 72.
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Figure 72 Age structure of the catch by different gears
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The VPA analysis results translate the above size distribution graph of the catches to the
population level, illustrating graphically (Figure 73) the almost monotonically increasing
fishing mortality vector as well as the proportion of catches and natural losses by age class.
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Figure 73 Population status of the red blackspot seabream in the Ionian Sea

Fishing mortality does not fluctuate dramatically among years, although 2003 and 2008 were
identified as years of strong recruitment, leading to high catches of young of the year
specimens by the trawler fleet.
Since 2003, landings fluctuated between 112 and 200 t, with an average of 150 t annually.
The corresponding effort ranged from 15,000 to 40,000 days at sea, with an average of 24,000
days annually. Based on these values, both surplus production models (Schaefer and Fox)
suggested that the current level of exploitation is within sustainable limits (MSY=157‐168 t,
EffortMSY= 20000‐26000 DAS) (Figure 74).
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Figure 74 Production models outputs for the eastern Ionian red blackspot seabream stock

However, the uncertainties with the present assessment may stem primarily from the
quality and structure of the input data as well as the unknown underlying dynamics of the
stock.
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3.7. CS3c Black scabbardfish in ICES Sub-area IXa
3.7.1. Assessment method(s) used
Table 108 Previous assessments for black scabbardfish in IXa
Year

Assessment
3
type

1998

Exploratory

2006

Exploratory

2006

Exploratory

Assessment
method(s)
used

Scheafer
Production
model
Dynamic
Production
model
Bayesian
approach to
Production
model

Assessment
package/
program
used

Are input data
on
DEEPFISHMAN
website?

Assessment
used for
latest
scientific
advice?

If not,
what was
latest
scientific
advice
based
on?

Reference

CEDA

yes

no

WGDEEP
1998

ASPIC

Yes

no

WGDEEP
2006

Winbugs

yes

no

WGDEEP
2006

ASPIC was used to fit dynamic (ie non‐equilibrium) production models. Attempts have been
made to apply a Bayesian approach to a Schaefer model using WINBUGS free software
(ICES WGDEEP 2006). The main reason for adopting a production model was mainly
derived from the type of data available. An age structured model has not yet been attempted
since age assignment is not yet agreed for this species.
It is generally accepted that parameter estimates in stock assessment model contain
uncertainty. This can arise from many sources including natural variability, estimation
procedures, statistical fitting, and lack of knowledge regarding the parameter. In the present
case the quality and quantity of data and the actual knowledge of the stock hinder the use of
more sophisticated approaches.
Retrospective analyses and projections of stock status were not carried out.
Assessments linked to the advisory and management cycle are conducted biennially as
required under the EU‐CFP

3.7.2. Input data
1998 – Data available for the stock up to 1998 which included the northern and southern
components all together (ICES WGDEEP 1998)
2006 – Data available for the stock up to 1998 which included the northern and southern
components all together (ICES WGDEEP 2006).

3

Exploratory, Benchmark (to identify best practise), Update (repeat of previous years’ assessment using same
method and settings but with the addition of data for another year).
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3.7.3. Biological reference points (BRPs)
In 1997, ICES SGPA proposed for data poor situations the following BRP: Upa=0.5*Umax
and Ulim=0.2*Umax (Umax indicator of the virgin biomass). In 2002 SGPA derived a set of
potential F reference points. In 2005 and since no reliable F estimates were available the
WGDEEP considered that revision of BRP according to life history characteristics for deep‐
water species. Black scabbardfish was assigned to category 2 (quick growing early maturing
species) and in this case 50% and 20% threshold were considered reasonable to define the
PA BRP.
Notwithstanding ICES has never formally used BRPs for this stock

Harvest control rules (HCRs)
WGDEEP (2006) suggested a HCR in a short term for category for 2 species was similar to
that given for other stocks for which stock assessment are routinely carried out:
•
•
•

If U<Ulim fishery should cease;
If Ulim>U>Upa exploitation should be reduced until U>Upa;
If U>Ulim exploitation should be set so that U remains above Upa.

For category 2 species Multi annual HCR could be considered if it can be admitted a
recovery time of stocks for more than 1 year.
This was not used by ICES in its advice.

Quality control/peer review
The assessments were quality appraised and/or peer reviewed by ICES ACOM.
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3.8. CS 4 NE Atlantic oceanic redfish (Sebastes mentella)
3.8.1 Beaked redfish, Sebastes mentella, in the northeast Atlantic, ICES areas I & II
There is currently no analytical assessment for S. mentella, but a non‐analytical assessment
based on survey and catch data is carried out by the ICES Arctic Fisheries Working Group.
ICES does not request that a new advice be produced every year but rather every 2‐3 years.
In between, ICES advice is a reconduction of previous year(s)’ advice. The management
cycle is annual.
Table 109 Previous assessments
Year

Assessment
type16

Assessment
method(s)
used

Assessment
package/
program
used

Are input data on
DEEPFISHMAN
website?

Assessment
used for latest
scientific
advice?

20042009

Nonanalytical

None

No

Not always

20012003

Exploratory

Screening of
survey and
fishery data
XSA

Lowestoft
XSA

No

No

19901997

Exploratory

XSA

Lowestoft
XSA

No

No

If not, what
was latest
scientific
advice based
on?
Same advice as
previous year
Screening
of
survey
and
fishery data
Screening
of
survey
and
fishery data

Reference

(ICES, 2007;
ICES, 2008b;
ICES, 2009a)
(ICES, 2001;
ICES, 2002;
ICES, 2003)
(ICES, 1998)

3.8.1.1 Input data
Latest XSA, conducted in 2003 (ICES, 2003)
Catch numbers at age 1991‐2000 for ages 6‐19+
Catch weight at age 1991‐2000 for ages 6‐19+
Proportion mature at age in the catches 1991‐2000 for ages 6‐19+
Tuning series 1: Russian juvenile survey 1991‐2002 for ages 6‐8
Tuning series 2: Russian acoustic spring survey 1995‐2001 for ages 6‐14
Tuning series 3: Norwegian Svalbard and winter surveys combined 1996‐2002 for ages 2‐11
3.8.1.2Aspects of data that impact on assessments and/or fisheries advice
The size of the +group was identified as a problem for carrying out an XSA. Because of
uncertainties in the age reading it was suggested to use length based models, but this
suggestion was not followed because of redfish growth pattern (because of slow growth and
high longevity renders length data carries very limited information).
One important data collection limitation is the incomplete spatial coverage of scientific
surveys. The reporting to the assessment working group of age is also incomplete because

16

Exploratory, Benchmark (to identify best practise), Update (repeat of previous years’ assessment using same
method and settings
but with the addition of data for another year).
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limited to 16, 18 or 19 age groups (depending on the data reported) whilst a large number of
fish are 30 year old or more. The fishing restrictions applied in the past decades may have
reduced the information content of commercial fisheries data, this is only partially
compensated by fisheries independent surveys.
3.8.1.3 Assessment method(s) used
XSA was selected, as it was the most common method used within ICES at the time. The
results from the Lowestoft XSA were considered useful for describing relative stock trends
over time, but too imprecise to be used directly for stock prediction and TAC
recommendation. Guidance was provided to the group. In particular, it was advised to
explore the +group problem (the fact that the +group contains the bulk of the biomass, and
how this affects XSA). It was also recommended to explore length based models and
production models, but these suffer from the limitations mentioned above. Finally it was
recommended to investigate the possible use of more complex models such as BORMICON,
and later GADGET.
3.8.1.4 Uncertainty:
For XSA, only uncertainty (or rather inconsistency) in the tuning fleet series was considered
by weighing individual series by the inverse of its variance. For the current screening
assessment, a more qualitative approach is taken by focussing on the consistency of the
information provided by the different data sets.
3..8.1.5 Multi-species assessments
None carried out
3.8.1.6 Retrospective analyses
Yes for XSA. No otherwise.
3..8.1.7 Biological reference points (BRPs):
There are no reference points at present. However, some have been defined in the past and
are presented below.
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Table 110. Reference points defined previously
Type
Biology: SSB

Fisheries: F

Limit

Target

SSBMBAL (Minimum 300,000 tonnes
Biological
acceptable limit)

FLOW, FMED, FHIGH

0.02, 0.07, 0.2

FMAX, F0 1

0.36, 0.08

Precautionary

Comments

(ICES,
1996a),
based on
work
presented in
(Drevetnyak,
1991)
(ICES,
1998)
(ICES,
1998)

Economic:
Social:
Ecosystem:
Other (e.g interaction limits
with PETs)

3.8.1.8 Projections:
There are no quantitative projections of the stock status. However, the assessment working
group establish a qualitative projection of the likely future trajectory of the stock based on
the recruitment history in the recent past and current the state of the adult population.
3.8.1.9 Harvest control rules (HCRs)
Not relevant
3.8.1.10 Estimate of virgin biomass
None available, really. The exploratory XSA assessments back to 1965 may give us an idea
about at which level the virgin stock may have been at. The analytical stock assessment in
1997 estimates the spawning stock level in the beginning of the time series to 1 million tons.
If we estimate this by using the value for SSB/R in the figure below at zero fishing mortality
which is about 3 kg, and multiply this with the estimated recruitment level back in the late
1960s which is about 500 millions six year olds, we get a spawning stock biomass of 1.5
million tons. This may hence give an idea about the virgin level of this stock (Fig 75).
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Figure 75. Yield- and spawning stock per recruit at different fishing mortalities as estimated by the ICES
Arctic Fisheries Working Group in 1997 (ICES, 1998). The precision of this analytical assessment
(XSA) may be questioned due to a mix of scale- and otolith based age readings. New estimations
should hence be done using only otolith based data back to 1991 as input.

3.8.1.11 Assessment packages/programs used
3.8.1.12 Technical problems encountered
There was a technical issue related to the limited number of age groups which could be
implemented in the package. This was partially solved at the time (by shifting the first age
group) but still remained a limitation.
3.8.1.13 Training in the use of the assessment packages/programs
In the 1990s, Kjell Nedreaas was trained in the suite of assessment packages available at
ICES.
The persons currently involved in the assessment of S. mentella at the AFWG do not hold up‐
to‐date knowledge of the available packages, except for GADGET, due to the participation
of Daniel Howell to the working group.
3.8.1.14 Quality control/peer review
Yes, by ICES‐ACOM review group.
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3.8.1.15 Assessment issues
The 2003 assessment WG provided XSA results but this approach was hampered by
methodological difficulties in dealing with the plus group. It was recommended that use of
this model for redfish should be discontinued and other analytical methods involving
survey and/or length data explored (ICES, 2003).
3.8.1.16 How could assessments be improved
A major issue is S. mentella longevity (up to 75y) combined with very slow growth after
maturity (M50 = 11y). Age based models require a large number of age groups and length
based models are expected to perform poorly because of the mixing of many year‐classes
within single length groups. There is a long history of high quality survey data for the
Barents Sea and Svalbard area, and to a lesser extent along the Norwegian shelf and slope
from 62N northward. Much less is available for the open Norwegian Sea (data goes back to
2007), which limits the possibility of adequately covering all life‐stages/ages from survey
data.
Ways to improve how the age structure is handled might be seek, with particular emphasis
on the differences in the quality/precision of age readings as a function of age (e.g. from 0‐
10y uncertainty on age is ±1y, from 11‐20 ±2y and above 20, ±3y). Modelling of the
observation process is also a critical issue for the appropriate use of the data in the
assessment process.
Several approaches can be envisaged and are currently being explored to various degrees:
The GADGET model (Begley and Howell, 2004), a Bayesian state‐space model (Aanes et al.,
2007), XSA with the appropriate number of age groups, or other possible methods to be
determined. Models that do not require annual data, but which are flexible regarding data
input, may also be seek?.needed? This is particularly relevant since data collection for
redfish in the future may be carried out with an intermittent schedule (e.g. every two years).
3.8.1.17 Additional data and information required
One key element is the provision of age data for a large number of age groups, at least 0‐40y.
Other key elements for the data collection include appropriate coverage of spatial
distribution and the resolution of the stock identity question.

3.8.2 Beaked redfish, Sebastes mentella, in the NE Atlantic (Irminger Sea and
adjacent waters), ICES areas V, XII, and XIV and NAFO Areas 1 and 2,
There is no analytical assessment of the two stocks.
Although there is currently no analytical assessment for shallow pelagic and deep pelagic S.
mentella, a non‐analytical assessment is carried out annually by the ICES North Western
Working group, based on catch data and bi‐annual survey data. The management cycle is
annual through NEAFC.
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3.8.2.1 Input data
There are no exploratory, benchmark or update assessments.

3.8.2.2 Biological reference points (BRPs)
Shallow pelagic stock – there are no biological reference points for this stock.
Deep pelagic stock – there are no biological reference points for this stock.
There are no projections performed for future stock status

Quality control/peer review:
The assessments are subjected to quality appraisal and/or peer review by ICES‐ACOM
review group.

Issues:
A major issue is S. mentella longevity (up to 75y) combined with very slow growth after
maturity (age 12). Age‐based models require a large number of age groups and length based
models are expected to perform poorly because of the mixing of many year‐classes within
single length groups.
Survey data are available from the Irminger Sea and adjacent waters 1991‐2009. The surveys
only cover the distribution of the adult stock.
A survey off East Greenland, where the juveniles of different redfish stocks are located, is
carried annually by Germany, but it is uncertain to which stocks of S. mentella the juveniles
belong to and proportions between them.
Age determination of Atlantic redfish (Sebastes spp.) has proven difficult and has led to
inconsistent age and growth estimates in the past.(Stransky et al 2005)

Additional data and information required:
More effort on age reading is required in order to perform analytical assessment.
In order to estimate recruitment, which most likely enters into Irminger Sea from the
Greenland shelf and slopes, several issues must be addressed. Fistly, the stock structure of
juvenile and adult redfish on the East Greenland shelf must be solved. Secondly, methods to
identify proportions of each possible component are needed. In such an approach, genetic
methods need to be looked into. Thirdly, in order to understand recruitment processes, all
developmental stages should be sampled to define spatial distributions (e.g. mating areas,
larvae in both Irminger Sea and Norwegian Sea, post‐settlement, juveniles on Greenland and
Norwegian nursery grounds, etc.) (ICES, 2009a).
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3.9. NAFO Greenland halibut in Sub‐area 2 and Division 3KLMNO
Table 111 Assessment models applied to the Greenland halibut NAFO Subarea 2 Div. 3KLMNO
data
Year

2008

Assessment
3
type

Assessment
method(s)
used

2009

UpdateExploratory
Exploratory

VPA

2009

Exploratory

Production
Model
VPA

2009

Exploratory

SCAA

2009

Exploratory

SURBA

Assessment
package/
program
used

Are input data
on
DEEPFISHMAN
website?

Assessment
used for
latest
scientific
advice?

If not,
what was
latest
scientific
advice
based
on?

XSA Lowestoft
suite
ASPIC

Yes

Yes

Yes

No

XSA

ADAPT

Yes

No

XSA

Yes

No

XSA

Yes

No

XSA

FLR

Reference

NAFO SCR
Doc. 08/48
NAFO SCR
Doc. 09/48
NAFO SCR
Doc. 09/44
SCR Doc.
09/43
NAFO SCR
Doc. 09/47

3.9.1. Input data
The 2008 Scientific Council approved assessment (Healey and Mahe, 2008) was the
following:
Table 5a. XSA Settings
Lowestoft VPA Version 3.1
9/06/2008 13:00
Extended Survivors Analysis
G. halibut SA2+3KLMNO Index file: (Combined sexes with plus group).
CPUE data from file GhalTUN2008.txt
Catch data for 33 years. 1975 to 2007. Ages 1 to 14.
Table 112 Tuning data
Fleet
First year
EU Survey
1995
CAN 2J3K
1996
CAN 3LNO
1996

•
•
•
•
•
•

Last year
2007
2007
2007

First age
1
1
1

Last age
12
13
8

Alpha
0.5
0.8
0.3

Beta
0.6
1
0.45

Tapered time weighting not applied
Catchability analysis:
Catchability independent of stock size for all ages
Catchability independent of age for ages >= 11
Terminal population estimation:
Terminal year survivor estimates shrunk towards the mean F of the final 5 years.

3

Exploratory, Benchmark (to identify best practise), Update (repeat of previous years’ assessment using same
method and settings but with the addition of data for another year).
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•
•
•
•
•
•
•

S.E. of the mean to which the estimates are shrunk = .500
Oldest age survivor estimates for the years 1975 to 2007
shrunk towards1.000 * the mean F of ages 10 ‐ 12
S.E. of the mean to which the estimates are shrunk = .500
Minimum standard error for population estimates from each cohort age = .500
Individual fleet weighting not applied
Tuning converged after 45 iterations

There is more sinformation about all the data and the assessment in NAFO 2008 Scientific
Council Report (pages 200‐222).
Implications of data quality for assessment:
•
•
•

Some problems in aging.
Some problems to have good catch estimations in some periods
None of the tuning surveys available cover the entire distribution of the stock, but
cover the most important fishing ground for this stock.

3.9.2. Assessment method(s) used
The stock assessment of Greenland halibut in SA2 and Div 3KLMNO has for some time been
a subject of concern. Scientific advice on the management of the stock has for some years
continued to be based on an Extended Survivor Analysis (XSA) model of stock dynamics,
and the assessment of the stock has been carried out in a consistent manner using this
method since a reformulation was introduced in 2003 (Darby et al., 2003). The 2003
assessment prompted the NAFO Fisheries Commission to put in place a fifteen‐year
rebuilding plan with the objective of attaining a 140 Kt exploitable biomass by 2019. Two
alternative assessments to the XSA, based on ADAPT and ASPIC, were presented in 2004
(Darby et al., 2004). Estimates of population size and fishing mortality from these models
were found to be reasonably consistent with the XSA results and they were therefore
interpreted as supporting the XSA‐based advice.
In 2009 a NAFO Working Group analysed five different models (XSA; SCAA; ADAPT,
ASPIC and SURVA) with the Greenland halibut data (Kingsley, 2009), and the main
conclusions were the following: there are clearly anomalies in the data and consistently with
that, different assessment models applied to the data for this stock gave different results.
The data appear to be unable to determine the biomass scale with great precision. It seems
likely that the use of shrinkage causes much of the difference between XSA and other VPA
models observed in these results. Where there are assessment uncertainties, instead of
opting for a single assessment procedure or attempting to bridge gaps between several, it
may be appropriate to proceed using a Management Procedure approach where TACs are
adjusted adaptively and in a manner that takes due account of uncertainties. The Working
Group did not conclude that the XSA should definitely be regarded as not robust. The
differences between the various models are large and need to be reconciled.
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Scientific Council in 2009 found this evaluation of different models a useful exercise,
however, the uncertainties with the present assessment may stem primarily from the
structure of the input data and the underlying dynamics of the stock. Scientific Council
noted that all of the models applied could broadly reproduce the trends when run with
similar or the same data sets, and continued use of the XSA model is not considered to be
invalidated by this exercise. The major divergences between the XSA with ‘shrinkage’ and
other models occur in the most recent years and this warrants continuing investigation.

Addressing uncertainty:
All the assessment models: VPA (XSA and ADAPT), ASPIC, SURBA and SCAA run in the
2009 June Working Group give the results with an uncertainty measure. Models use
different methods (Normal classic, bootstrap or both) to calculate confident limits. The
results show that all methods have a high degree of uncertainty in the estimation of the
parameters.
The SC approved assessments (XSA) (Healey and Mahe, 2008) calculate the uncertainty but
has a not statistical measure of the uncertainty. Normally all the projections (stochastic) take
into account the uncertainty to present the scientific advice.
Last year (2009) a Greenland halibut Management Strategies Evaluation (Shelton and Miller,
2009) was also presented, that took into account the uncertainty in the results and in models
assumptions. However, this exercise was not approved by the Fisheries Commission.

Multispecies assessments:
Currently, all the assessments carried out in NAFO are single stock based. However, one of
the principles of the new NAFO Convention approved adopted in 2008 is the Ecosystem
Approach to Fisheries Management. To answer this request the NAFO Scientific Council has
established a Working Group on Ecosystem Approach to Fisheries Management (WGEAFM)
and it is in this group where there will be discussions on how to implement the Ecosystem
Approach and the ways to implement it.

Retrospective analyses:
Every year the Scientific Council runs retrospective analysis. The last results of the approved
XSA retrospective analysis are presented in Figure 76 (Healey and Mahe, 2008).
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Figure 76 Retrospective Analysis for 5+ biomass (t), Age 1 recruitment (000s) and average fishing
mortality (ages 5‐10). Bold lines highlight the 2008 assessment.
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3.9.3. Biological reference points (BRPs)
NAFO SC approved the Precautionary Approach framework (PA) for all stocks (NAFO,
2004). But in the case of the Subarea 2+3KLMNO Greenland halibut stock we have still not
approved the PA reference points. This stock has a recovery plan that will finish in 2018
with an objective of 140.000 tons of exploitable biomass. ISC advice is that a F0.1 fishing
mortality level is the best way to reach in 2018 the objective of the NAFO Recovery plan. The
latest (2008) values are presented in Table 113, and were calculated in 2008 for the following
levels of fishing mortality: Fmax=0.34 F0.1=0.18 and F2007=0.49.
Table 113 Reference points for Greenland halibut NAFO Subarea 2 Div. 3KLMNO based on the
2008 assessment.
Type
Limit
Target
Precautionary
Comments
Biology:
FMax=0.34 ??
F0.1=0.18
Are not
approved as
real PA
Referents
points.
Economic:
Social:
Ecosystem:
Other
interaction
with PETs)

(e.g
limits

No other reference points are in place.

Projections:
Each year a short term deterministic projections (five years) and medium term stochastic
projections (five years) are performed under different scenarios and presented for in the
Scientific Council (Scientific Council, 2008). Results of the deterministic projections are
presented in Figure 77.
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Figure 77 Deterministic projections (5 years) for 5+ biomass (t) under for different scenarios (F0.1 ,
F2007, 16.000 t catch and 25.750 t catch).

And for the Stochastic projections are presented in Figure 78.

Figure 78 Greenland halibut in Subarea 2 and Div. 3KLMNO: Probability profile of exploitable
biomass in 2013 for each of the four projection scenarios. Solid vertical lines demarcate the
biomass level in 2003 (93.800 t) and the rebuilding plan target (140.000 t). The dashed vertical
line indicates the median projected biomass level in 2013.
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In order to evaluate the population trends in the medium term, five‐year deterministic and
stochastic projections to 2013 were conducted, assuming an average exploitation pattern and
weights‐at‐age from 2005 to 2007, and with natural mortality fixed at 0.2 (Scientific Council,
2008).
Recruitment is simulated in the projection by geometric mean (2000‐2005) in the
deterministic projections and bootstrapping in the same period in the stochastic projections.
The reason for doing 5 years projections is to avoid uncertainties in the recruitment.
Stock growth is simulated through the exponential survival equation.
Biological parameters are projected by means of the 3 last years in the deterministic and
means with theirs CVs in the stochastic projections.
For projected catch in years 2009 – 2012, four scenarios with either constant fishing mortality
or catch were evaluated:
(i) constant fishing mortality at F0.1 (0.180)
(ii) constant fishing mortality at F2007 (0.432)
(iii) constant landings at 16,000 tons, and
(iv) constant landings at 22,750 tons.

Harvest control rules (HCRs) and management strategy evaluation (MSE)
This stock has a recovery plan that will be finish in 2018 with a objective of 140.000 tons of
exploitable biomass and the unique HCRs approved by the NAFO Fisheries Commission is
that the change in the TAC between years can not be more than 15% (Conservation and
Enforcement Measures, 2009).
The rules have been discussed in the Fisheries Commission with the stakeholders but not
agreed.
The rule has been simulated for different management strategies (Shelton and Miller, 2009)
but the MSE process is still not approved by NAFO Fisheries Commission. Shelton and
Miller (2009) evaluated alternative management strategies against a range of operating
models reflecting alternative possible realities. A number of performance criteria were
developed in order to quantify management objectives. Some of these are based on industry
considerations with regard to catch and catch stability and others relate to the rebuilding,
stock conservation and sustainability. Performance statistics were divided into two types ‐
those that are imperative and require “satisficing”, and those that are not imperative, but are
useful in evaluating the trade offs. Robust feedback harvest control rules, either based on
survey data directly or on the XSA, show the most promise. Two successful management
strategies incorporating feedback harvest control rules are proposed for further
consideration in the management of this stock.
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Shelton and Miller (2009) results show that although a number of the management strategies
examined have the potential to rebuild the stock, however only two strategies had 100%
success rates in meeting all satisficing performance statistics across short, medium and long
term for all operating models – modFree and rbPlan. These two strategies react to relative
changes in perceived stock size and are therefore robust to uncertainty about absolute stock
size.
Estimate of virgin biomass:
There is no approved virgin biomass for this stock. The fishery started in 1960 and approved
assessments commenced in 1975. There is however an estimate of virgin biomass made
under other not approved models, such as the SCAA model. The problem is that these
estimations are highly variable depending on the models assumptions.
Assessment programs/packages:
The approved assessment was carried out with Lowestoft XSA Suite and with the FLR
FLEDA to analyse the quality of the input data. Not technical problems were encountered.
The packages/programs used were not suitable for use by scientists with little or no
experience of them. Training is required to enable selection of the best options for a given
stock and the associated input data.
There is a need for practical assessment training courses to learn the technical skills and
assessment working groups to learn how to apply those skills.
The assessment diagnostics were not the best. There are some problems with the catchability
trends in time and the variability of catchability is high for most of the ages and tuning
surveys.
Much assessment training has been done and this group has a lot of experience in
assessment working groups.

Quality control/peer review of assessments
In the NAFO procedure, there is a Designated Expert in charge of the stock assessment and
afterwards there is the SC STACFIS plenary which revises the assessment and makes the
suggestions to improve it.
Assessments could be improved in terms of the data used and the methods used by the
following:
There is no survey covering all of the stock area and many of the assessment problems are
related with the quality of input data. Probably one way to improve the assessment it would
be to have indices covering all the area and in view of the data and model problems base the
assessment on the survey information (model free option). Some efforts were made to
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coordinate and calibrate the actual surveys in the area between UE and Canada but the
results are not definitive yet.
There are some problems with the catch data in the pass and now is difficult to know the
real level of the catches in some past periods.
Additional data and information are required about stock structure.
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4. Data inventory
4.1. CS1a Orange roughy off Namibia
4.1.1. Fisheries data
4.1.2. Fleet composition
Table 114 Vessel information
Name
Conbaroyo Quarto
Southern Aquarius
Whitby
Emanguluko
Ulzama
Congasa

Length
57
54
27
31
33
40

GRT
1269
690
192
483
264
513

Built (age)
1988
1974
1977
1990
1981

HP
3300
3000
800
1850
1100
1200

4.1.3. Effort data
Effort data can be provided (haul/day/trip/month/year) to include individual haul per
vessel, though individual vessel names must be kept anonymous). Landings and discard
data too can be made available to DEEPFISHMAN, subject to confidentiality restrictions.
Table 115 Effort data for demersal and pelagic trawlers
Fleet ID
Trawl
Min
Effort
Effort
type
codend
(days at
(days
(single,
mesh
sea)
fishing)
double
size
etc)
17
NORF
Single
110mm
*
*

Effort
(hrs
fishing)

GRT/GT of
individual
vessels

KW of
individual
vessels

*

* Available from the catch database
The quality of fishing effort data could be improved by further training of observers to help
to ensure that skippers fill in their logbooks correctly.

4.1.1. VMS data
VMS has been mandatory for the NORF fleet since 2007, but the data are apparently not
retained nor has it been used for scientific or management actions. There is a clear need for a
fully functional VMS database.

17

NORF – Namibian orange roughy fleet
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Table 116 Application of VMS
Fleet
Is VMS
Do VMS
ID
monitoring
data
mandatory?
exist?
State
years

NORF

Yes since
2007

No

Are VMS
data
available
for
scientific
analysis?

Have VMS
data been
linked with
logbook or
observer
data?

If an EU
fleet,
has
funding
for VMS
been
claimed
under
the
DCF?

No

Have they
been postprocessed
to identify
fishing
gear?

Is a VMS
footprint
available
for each
fleet?

No

No

No

% of
vessel
trips
covered

Sampling
Plan /SOP
available?

Data made
available to
stock
assessments?

Yes

Yes

PET5
spp

Seabirds

Marine
mammals

Turtles

No

No

No

No

4.1.2. Observer data
Table 117 Observer fleet operations
Fleet ID
Observer type:
If EU vessels –
enforcement or
funded under DCF
scientific or
or compliance with
both?
EC Deep-water
Licensing Reg?
NORF
Enforcement with
some scientific
data collection

Table 118 Observer data collection
Fleet
Species
Species
ID
composition composition
of retained
of
catch?
discarded
catch?

NORF

Yes

No

Fishing
effort
details
(see
under
4.1.2)
Yes

100 %

VME
spps
e.g.
corals
and
sponges
etc
No

Observers using species ID keys recorded details of all retained spp but not discards. Data
recorded includes position duration and catch by haul, including weight of retained species.
No other information is collected. Data collection could be improved if observers are trained
to collect catch information on corals and sponges, PET species, seabirds, marine mammals
and turtles.

4.1.3. Fishing footprint
A spatial and temporal fishing footprint of effort for each of the fleets fishing the stock is
developed from logbook data (trawl position and time).

5

PET – protected, endangered or threatened species.
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Over time vessels have moved off the spawning sites and concentrated on the flats, south of
Johnies; trawling time has increased substantially and the catch composition changed to
icomprise a greater proportion of smaller fish.
Fishing positions are recorded for the start and the end of each trawl (degree/minutes), and
data is available on the distribution of fishing effort by depth strata, but it has yet to be
analysed.
-17 °S

Cape Frio
-19 °S

-21 °S

Cape Cross

Walvis Bay

-23 °S

-25 °S

Lüderitz
-27 °S

-29 °S
7 °E

9 °E

11 °E

13 °E

15 °E

Figure 79 Fishing positions in 2007

4.1.4. Abundance indices derived from commercial catch and effort data
CPUE date were used initially to develop abundance indices but later on scientific survey
biomass estimates (both swept area and acoustics) were also used in the assessments.
Brandao describes the method of standardization of the commercial CPUE.
All indices are used in the assessments, but most fishing was done on aggregations of
roughy, therefore the use of commercial CPUE is questionable. Acoustic and research swept‐
area indices are viewed as the main relative indication of stock size.
The CPUE is standardized using a complex GLM analysis, which can’t be carried out in‐
house. No other indices that can be used.
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4.1.5. Information and data made available by fishers, fisher organisations
or other stakeholders
A Logbook system is in place, and biological data is collected by observers.
By law each skipper is required to fill in a daily logsheet of his fishing activities. See
database
Fishers should also record information on corals and sponges, PET species, seabirds, marine
mammals and turtles.
In general fisheries data are good except for lack of information on discards, corals and
sponges.

4.1.6. Fisheries‐independent survey data
Fisheries‐independent surveys are summarised in Table 119 below.
Table 629 Fisheries‐independent surveys
Country

Name
of
survey

Name of vessel
(RV or
commercial?

Gear
used:
trawl,
acoustic
etc
Trawl &
acoustic

Time
of
year

Frequency
&
duration

Namibia

Orange
Roughy

Namibia

Orange
Roughy

Namibia

Orange
Roughy

Namibia

Orange
Roughy

Namibia

Orange
Roughy

RV Dr Fridtjof
Nansen & MV
Southern Aquarius
RV Dr Fridtjof
Nansen & MV
Southern Aquarius
& MV Emanguluko
RV Dr Fridtjof
Nansen & MV
Southern Aquarius
& MV Emanguluko
MV Conbaroya
Cuarto & MV
Emanguluko
MV Southern
Aquarius

Namibia

Orange
Roughy

Namibia

July
1997

18 days

No

Trawl &
acoustic

July
1998

25 days

No

Trawl &
acoustic

July
1999

23 days

No

Trawl &
acoustic

July
2000

13 days

Trawl &
acoustic

July
2001

10days

No

MV Southern
Aquarius

Trawl &
acoustic

July
2002

10days

No

Orange
Roughy

MV Southern
Aquarius

Trawl &
acoustic

July
2003

12days

No

Namibia

Orange
Roughy

MV Conbaroya
Cuarto

Trawl &
acoustic

July
2004

12 days

Namibia

Orange
Roughy
Orange
Roughy
Orange
Roughy

MV Conbaroya
Cuarto
MV Southern
Aquarius
MV Southern
Aquarius

Trawl &
acoustic
Trawl &
acoustic
Trawl &
acoustic

July
2005
July
2006
July
2007

14 days

Namibia
Namibia
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Timeseries
available

Cover
entire
stock
area?

13days

No

15days

No

If EU
country,
is DCF
funded?

The main aims of the surveys are to:
•
•
•

Assess the spawning (present) biomass of orange roughy on the main QMA’s (Rix,
Frankies and Johnies).
Determine length‐frequency, length‐weight relationship and maturity parameters of
orange roughy from the surveyed QMAs.
Monitor the oceanographic conditions on the QMAs, specifically of profiles of
temperature, dissolved oxygen and salinity.

Catches were sorted by species. Length, weight, sex and gonad maturity stage data were
collected for orange roughy. Between 100 and 200 orange roughy were sampled at each tow
station. When a catch was large, several samples were taken at intervals to ensure that a
representative sample was obtained. Length frequency and individual weight data were
collected for by‐catch species such as hake (Merluccius sp.), rattails (Macrouridae sp.), oreos
(Oreosomatidae sp.) and shark species. The total sample number, sample weight and total
weight for each species caught were recorded. If the catch was big (e.g. >5tonnes), the
estimate of the captain was used.
Acoustic surveys with trawling (for species identification) were conducted on Hotspot,
Frankies and Rix. Multiple coverages of each ground were run on equally spaced east west
transects. Transect spacing was 1 nautical mile for all coverages. Survey depths ranged
between 400 and 1000 meters. Attempts were made to identify all marks possibly containing
orange roughy, taking into consideration appearance (definition), bottom depth, sea floor
structure (features), bottom type, and location. Some targets could not be identified due to
the ground being unsuitable for trawling, and were identified by using the known identity
of similar targets in the same vicinity.
All the commercial trawlers used the same standard commercial deep water net and gear.
The net is based on the standard New Zealand ‘Arrow’ rough bottom trawl, with cut‐away
lower wings. Sweep and bridle lengths were 100 m and 50 m respectively. A ‘rock‐hopper’
footrope was used with 21“ rock‐hoppers. Wingspread was estimated at 15 m and the net
opening when towed at a speed of between 3 and 3.5kn at 3.5 to 4m. The gear was similar
during all surveys.
The QMA Hotspot was only surveyed once because of the long distance between it and the
nearest QMA. Biological results also indicated that a separate (albeit small) orange rough
stock was present on Hotspot.
No experiments were conducted on gear selectivity.
The survey data are used in assessments, as input to the stock assessment model.
A variety of vessels have conducted surveys, it would be best practise to use the same vessel
for all surveys.
The annual surveys were stopped in 2007, due to the moratorium on fishing from 2008 –
2010.
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A biomass survey is planned for July 2010 before fishing is allowed again in 2011.
Survey biomass estimates can be improved by conducting experimental research on
deepwater acoustics (e.g. target strength of orange roughy, dead zone, etc)
Table 120 Annual catches and relative abundance indices in tonnes using within the population
dynamics model. Catches are from July to June in a year. The CPUE is the standardized
commercial CPUE indices of relative abundance (normalized to the mean).
Catches

Acoustic survey

Swept-area

CPUE

Hotspot

Catches

Acoustic
survey

Swept-area

CPUE

Johnies

1994

2169

6.038

1994

1145

6.411

1995

897

2.067

1995

3773

1.006

1996

477

1.094

1996

2062

1997

482

0.584

1997

7539

55757(0.28)

57650(0.27)

1.827

1998

358

0.314

1998

1917

6267(0.48)

6980(0.25)

0.662

1.382

1999

226

0.208

1999

1367

2137(0.4)

0.296

2000

224

0.089

2000

667

4365(0.35)

0.256

2001

106

0.162

2001

452

11544(0.46)

0.142

2002

336

0.201

2002

376

10148(0.59)

0.179

2003

129

0.089

2003

430

943(0.18)

0.151

2004

52

0.155

2004

123

5865(0.73)

0.067

2005

30

0.52

2005

298

2132(0.64)

0.456

2006

39

0.242

2006

311

1117(0.16)

0.166

2007

22

2007

93

2910 (79)

-

4 965

Frankies

Rix

1995

2291

1.354

1995

323

0.518

1996

8736

4.797

1996

1861

0.676

1997

4817

29567(0.38)

30995(0.37)

1.499

1997

3836

21579(0.15)

4.415

1998

650

8478(0.49)

2400(0.60)

0.715

1998

3921

7572(0.19)

1.914

1999

40

2934(0.38)

3055(0.35)

0.325

1999

444

2000

11

6294(0.44)

-

2000

307

0.393

2001

214

7805(0.34)

0.474

2001

183

0.28

2002

155

25839(0.37)

0.167

2002

350

2003

158

10126(0.41)

0.474

2003

124

2004

51

6720(0.41)

0.024

2004

8

2005

4.4

8667(0.59)

-

2005

2006

65

4914(0.27)

0.171

2006

3

2422(0.64)

2007

24

2264 (35)

-

2007

1

2439 (0.73)

1006(0.59)

0.379

0.282
2133(0.63)

0.144

3514(0.43)

It is noted that there are many difficulties associated with surveying deep sea fish, including;
target strength, dead zone and non‐homogeneity of aggregations.

4.1.7. Biological data for the stock
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Table 121 Biological data for the stock (quarterly (q) or annual (a), and if collected by observers
(O), by market sampling (MS) or both (OMS))
Retained or Survey
Discarded
Fleet
Length
Age
Sex
Length Maturity Length
Age
Sex
Length Maturity
ID/
comp. comp. comp.
&
comp.
comp. comp. comp.
&
comp.
Survey
weight
weight
ID
at age
at age
NORF
q–O
q–O
q–O

The lack of age data is a major concern.

4.1.8. Ecosystem, biodiversity and VME data
The stock area is part of the Benguela Current upwelling ecosystem (FAO, 2003) (Figure 80).

Figure 80 The boundaries, major currents, and physical features of the Benguela Current Large
Marine Ecosystem (BCLME, accessed from http://www.bclme.org).
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There are no research programmes currently underway to identify and delineate ecosystems
in this area.

4.1.9. Data available in support of ecosystem based management
Table 122 Data available in support of ecosystem based management
Data source(s)
Marine Strategy
Data in support of
descriptor
ecosystem based
management
(1) Biological diversity Species assemblage
Catch data from surveys
composition
VME ‐spatial distribution none
VME – species
none
composition
Fishery interactions with None
VMEs
Presence of PET – spp
none
PET – population biology None
PET – fishery interactions None
(2) Non‐indigenous
Invasive
species
Introduced
(3) Populations of
commercially exploited
fish and shellfish
(4) Food webs
Data on prey, predators.
Catch data from surveys
Fishery impacts on
prey/predators
abundance,
(5) Eutrophication
(6) Sea‐floor integrity
(7) Hydrographical
CTD data from surveys
conditions
(8) Contaminants in
Any data on levels of e.g.
waters/ecosystem
metals PCBs
(9) Contaminants in fish
and other seafood
(10) Properties and
quantities of marine
litter
(11) Introduction of
energy, including
underwater noise

Are there any data
issues?

Catch data from surveys provides the number of species per trawl. Raw CTD can also be
obtained.
In this stock area there are/is no:
• research initiative related to climate change
• baseline study on ecosystems
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•
•
•
•

knowledge/indication of a major changes e.g. regime shifts, in ecosystems
monitoring on the health of ecosystems
monitoring of primary production
monitoring of the spatial and temporal distribution of plankton species

There are limited data are available on the general ecosystem, and it is noted that there are
no other human activities that impact significantly on the ecosystem.

4.1.10. Protected, Endangered and Threatened (PET) species
There is no data on PET species in this area that interact or could interact with fisheries for
this stock; nor are there any current research programmes active to identify the presence and
extent of these interactions.
Mitigation methods are not applied to reduce the impact of fishing on PET species.

4.1.11. Ecosystem modelling
Some initial ecosystem modelling work was done by Roux and Shannon (2004) on the
Northern Benguela ecosystem. The modelling approach used was ECOPATH with ECOSIM.
The major output from this work was an updated ECOPATH model that described trophic
flows in the northern Benguela in the late 1990’s. Unfortunately the model does not include
deepsea species such as orange roughy.
Predator/prey relationships are not well understood and there is no research in this field
currently, nor is there sampling of stomach contents.

4.1.12. Fishery interactions
There have been/is no:
•
•
•
•

gear trials conducted to assess gear/habitat interactions.
research into environmentally friendly gears
reporting system for lost and abandoned fishing gear (particularly gillnets)
lost/abandoned fishing gear retrieval survey/mitigation exercises regularly carried
out

Assess available data (knowledge) relating to fishery interactions that impact on
assessments and/or affect ability to provide timely fisheries advice to managers.
4.1.13. Pollutants and contaminants
There is no:
•

Monitoring of contaminant levels in this stock
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•

Assessment of the ecosystem effects (negative and positive) of marine debris and
examine options for its collection and disposal

Available data (knowledge) (quality, temporal and spatial extent, time series, availability,
accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide
timely fisheries advice to managers.

4.1.14. Vulnerable Marine Ecosystems (VMEs)
FAO circulated guidelines on VME identification and composition have not been followed
up for this stock area.
There has not been any mapping of VMEs in this stock area.
Table 123 Known VMEs and how they are monitored
VME
Present
Seeps
Vents
Carbonate mounds
Corals
Yes
Sponges
Yes
Fish components
Yes
Seamounts
Yes
Others

How Monitored?

Issues?

Not monitored
Not monitored
Acoustic and trawl surveys
Not monitored

Although not mapped and there are no plans to map, it is considered likely that
there are VMEs in the stock area.
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4.1.15. Socio‐economic data
Table 124 Socio economic fleet data and how they are applied in fisheries management
Fisheries socioIndicate which fleet
How are the data
Are the data
economic data
IDs
currently used in MSE
available to you? If
and stock/fisheries
so please append as
management?
a separate
document. If not
please identify
source. Are there
any data issues?
Demographics
NORF
Little use
“No access to data”
Fishing companies
Migration
Sexual equality
NORF
Little use
“No access to data”
Fishing companies
Full-time vs part-time
NORF
Little use
“No access to data”
employment
Fishing companies
Sea based employment NORF
Little use
Yes
Land based
NORF
Little use
Yes
employment
Grey5 market data
Dependency and
distribution links
Ethnicity data
Fish consumption
Export data
NORF
Yes
Import data
CITES
Capital costs
NORF
Yes
Repair costs
NORF
Yes
Equipment/gear
NORF
Yes
Global markets
NORF
Yes
6
HACCP
NORF
“No access to data”
Fishing companies
Catch values
NORF
Yes
Fuel costs
NORF
Yes

Estimated mean distance from home port to Rix is 100nm, to Frankies is 125nm, to Johnies is
230nm, and to Hotspot is 320nm. All of these fishing grounds fall the EEZ of Namibia.
The net is based on the standard New Zealand ‘Arrow’ rough bottom trawl, with cut‐away
lower wings. Sweep and bridle lengths are 100m and 50m respectively. A ‘rockhopper’
bobbin rig was used. The net has a 5‐6m headline height when towed at 3‐3.5 knots.
Wingspread is estimated at 15m. The codend mesh is 110 mm.
The average trip time is 12 days, and the average number of crew is 35. The total number of
fishermen in the fleet in 2006 was estimated at 50.
All fishing vessels in this fleet are company owned.
5

Grey market, that is where fish is distributed without sales records and is opaque to the competent authorities.
HACCP -Hazard Analysis Critical Control Points – analytical process and EU requirement relating to global
trade and food quality.
6
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Table 125 Orange Roughy Landings by season, 2006/7‐ 2007/8
Landings
Average prices (N$/T)
Year
2004/2005
2005/2006
2006/2007

1188
267
487

17800
19600
19650

Source: Statistics Division, MFMR

The Fishermen’s association is:
Deepwater Fishing Sector
P O Box 3041
WALVIS BAY
Mr G Hough ‐ Representative
Tel
:
064 21 5900
Fax
:
064 20 7047
Cellphone:
0811244171
E‐mail :
gerrieh@novanam.com.na

Orange Roughy was all exported to the USA. Orange roughy was sold in shatter packs for
the larger fillets, land or sea frozen fully interleaved and has an average weight of between 6
and 10kg per carton. The smaller and skinless fillets are sold in retail re‐sealable packages.
Table 126 Orange Roughy Landings/Prices by season, 2006/7‐ 2007/8
Year
Landings
Average prices (N$/T)
2004/2005
2005/2006
2006/2007

1188
267
487

17800
19600
19650

Source: Statistics Division, MFMR

Table 127 Orange Roughy Landings (T) and value (N$) by season, 2000/1‐ 2007/8
Value of production (at current prices in N$)
Year
Landings
2004/2005
2005/2006
2006/2007

1188
267
487

N$3.6 million
N$8.2 million
N$3.8 million

Source: Statistics Division, MFMR

Deep Ocean Processors, situated at Walvis Bay was the overall processing facility for two
right holders, namely Glomar and Gendor. The other right holder (Atlantic sea products)
used to process onboard.
There are no subsidies in force.
Table 128 Structure of the Orange Roughy Industry 2006/7
Vessels
Employment
Rightholders
2006/7
Flag
Gendor
Southern
N
Aquarius
Emanguluko
N
Glomar
Emanguluko
N
Atlantic Sea
No Quota
Products
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Per
45

0

Temp

Total
45

31
31

0
0

31
31

Source: Quota Applications
The table above reflects the employment onboard during 2006/7. The employment for the
same period for the processing facility of Deep Ocean Processors was not given as it is
difficult to separate the employees and single them out to indicate who worked on the
orange roughy quota alone because other species quotas were also processed at that factory.
It is also not easy to indicate how many people are involved with marketing as this
information lies with the fishing companies.
Proportion of total national gross domestic product (GDP) in (1) catching, marketing,
processing etc of all species and (2) catching, marketing, processing of the case study species.
The way the GDP is accounted for is not species specific. There is only one fisheries GDP
figure for the whole fisheries sector and not the fisheries sub sectors.
Table 129 Fisheries contribution to GDP, 2005‐2008, at current prices (N$ Million)
GDP Contribution
2005
2006
Fishing and fish processing on board
1,932
1,948
Processing on shore
477
657
Total
2,409
2,605
% of GDP
5.2
4.8

2007
2,218
818
3,036
4.9

Source: NPC, 2008
Figures for 2008 are not available
Percentage unemployment, annual earnings, and immigration/emmigaration issus in (1)
total population (2) fishermen in general are not known for this fishery.
Although socio‐economic factors are not considered in scientific analyses, they are
considered by the Namibian Fisheries Advisory Council.
Socio‐economic studies are coordinated by the Chief Economist and are undertaken by the
economists. The Fisheries managers give inputs before finalisation of any analysis
document. Most of the time the research/studies is desk based which does not always reflect
the true picture. Therefore, economists need to go out of the office more and get firsthand
information and experience so that they do their analysis with a proper understanding.
The priorities for future monitoring, data collection and analysis are of the markets and the
performance of the fishing companies.
The reluctance of the fishing industry to provide the Ministry with timely and accurate data
is a great concern and negatively impacts analysis and that in turn affects fisheries advice
given to managers.
Perhaps the Ministry is too lenient when it comes to dealing with non complying right
holders/ fishing companies.
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4.2. CS1b Orange Roughy in ICES Sub‐areas VI and VII
4.2.1. Fisheries data
4.2.2. Fleet composition
Time‐series data on the length, age, tonnage (GRT/GT) and power (KW) composition for
each fleet ID listed in Section 2 is presented in Table 130.

2001

2001
2002

2002
2003

2003
2004

2004
2005

2005
2006

2007
2007

A
B
C
D
Total
A
E
B
C
D
Total
A
F
E
B
C
D
Total
F
E
B
G
C
D
Total
E
B
G
C
Total
B
G
C
Total
B
C
Total

1
1
1
1
2
2
2
2
2
3
6
3
3
3
3
7
4
4
1
4
4
5
5
2
5
6
3
6
7
7

2548
1000
1666
994
6208
1417
1800
1000
1666
994
6877
2548
1371
1800
1000
1666
994
9378
1371
1800
1000
2200
1666
994
9031
1800
1000
2200
1666
6666
1000
2200
1666
4866
1000
1521
12253

1900
1341
1242
1333
5816
1900
2414
1341
1242
1333
8230
1900
1022
2414
1341
1242
1333
9252
1022
2414
1341
2950
1242
1333
10302
2414
1341
2950
1242
7947
1341
2950
1242
5533
1341
2040
14448
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GRT

Loa

KW

HP

Age

Year

Vessel

Table 130 List of Irish trawlers vessels targeting deep water fish species 2001‐2007

40,7
24,0
38,3
27,0
40,7
35,0
24,0
38,3
27,0
40,7
33,8
35,0
24,0
38,3
27,0
33,8
35,0
24,0
37,0
38,3
27,0
35,0
24,0
37,0
38,3
24,0
37,0
38,3
24,0
38,3

637,0
346,0
610,0
340,0
1933,0
637,0
368,0
346,0
610,0
340,0
2301,0
637,0
637,0
368,0
346,0
619,0
340,0
2947,0
637,0
368,0
346,0
507,0
610,0
340,0
2808,0
368,0
346,0
507,0
610,0
1831,0
346,0
507,0
610,0
1463,0
346,0
610,0
3882,0

4.2.3. Effort data
Irish deep water trawl Fishery
Official logbooks for Irish deep‐water trawlers are available from 1995 onwards. From the
logbooks it is possible to determine number of days when fish were caught. This gives a
relative good estimate of fishing days.
Irish deep‐water effort: For Irish deepwater data from 2002 to 2008 a detailed metier analysis
was carried out based on methodology from Davie and Lordan (2009). The metier analysis
identified true deepwater as the metier 21 with the following specifications as shown in
Table 131.
Table 131 Details of Irish deep‐water metier definition
Metier ID Code
Metie r Name
Metier Description
Gea r Type
Mesh Size Range (m m)
V essel Length Range (m)
ICES Area
Time
Primary Species
Spe cies Low er Specie s
Com posit Thre shold
ion

23
Deepwater spec ies Large Single Trawl VIa, VI b, c,j,k
Deepwater species S ingle trawl >=100mm 18-80m VIa,VI b, VIIc , VI j, VIIk (inc. area combos) Y ear round
Single Trawl
?100
18-80m
V Ia VIIb VIIc VI j VIIk
ALL
Deepwater species
Or
?25%
Cardinalfish

?35%
Deepwater shark

?25%
Grenadier

Spe cial Conditions
<20%
Forkbeard

This differentiated the fleet from the shelf edge fisheries for ling, hake and greater forkbeard.
For this deepwater metier, effort by rectangle is available from 2002‐2009.
Figures 81 and 82 show the temporal variation in Irish deep‐water effort and highlight the
increased activities in 2002 and 2003 with a sharp decline in subsequent years. Note that
activity is concentrated during the spawning season (March) in later years. It is important to
be aware that directed effort in the years after 2002 most probably is underestimated due to
under‐reporting of orange roughy catches.
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Figure 81 Irish effort (fishing hours) for the deep-water metier
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Figure 82 Irish effort (fishing hours) for the deep-water trips where orange roughy was more
than 50% of the total catch
Information on number of vessels participating in the deep water fishery is given in Figure
83.
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Figure 83 Number of Irish bottom trawlers participating in deep-water fisheries 1995- 2009 in
ICES subareas IVa, VI, VII, X and XII. Exploratory fisheries and surveys also vessels
targeting Greenland halibut included
The Irish deep water trawl fishery is divided in to three types of fisheries, namely
• a target fishery for orange roughy on peaks or canyons
• a mixed fishery for deep water fish at flat bottom.
• a mixed fishery targeting Greenland Halibut, north of Shetland (ICES subarea IVa)
(This fishery is not included in this Case Study)
Based on the official logbooks effort in deep water, fisheries can be divided between these
three fisheries. This is done by means of catch composition per day.
1995‐2001
There was a deep water fishery in upper slope in 1995 to 2001. The landings were dominated
by greater forkbeard, tusk (Brosme brosme) and blue ling.
2001 – 2002
There was an exploratory fishery targeting orange roughy. The first catches were made in
spring 2001. The fishery developed rapidly targeting roughy on peaks. A fishery targeting
black scabbardfish on flat grounds also developed.
2002‐2004
The fisheries for orange roughy and black scabbardfish continued but landings were under‐
reported because of reduction in quotas.
2004‐2008
Fisheries ceased because of reduction in quotas.
The landings data from logbooks are not reliable. However the species composition can be
used in order to split effort between
• Upper slope trawl fishery
• Seamount fishery for orange roughy
• Flat ground fishery targeting black scabbard.
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Table 632 Landings (t) of the main species recorded from Irish official logbooks for deep‐water
bottom trawlers 1995 – 2008
A. carbo

B. brosme

C. coelolepis

+

C. rupestris

E. telescopus

H. atlanticus

M. dypterygia

P. blennoides

1995

85

94

321

1996

67

37

45

1997

70

20

390

1998

64

42

541

1999

91

58

869

41

722

2000

4

112

13

3

2001

86

140

70

2800

511

880

2002

195

66

494

5159

542

702

2003

184

55

394

133

16

362

63

299

2004

160

28

472

62

124

206

27

191

2005

88

33

198

110

33

98

30

222

2006

92

17

97

155

12

38

17

106

2007

98

19

10

53

1

28

12

102

2008

51

14

2

52

0

7

20

103

Total

960

860

1749

565

186

8702

1515

5493

can also contain a mix with C squamosus. ++also bycatch from shelf fishery (eg hake, megrim, monk)

+

The total number of fishing days for Irish deep‐water trawlers are calculated by means of
official logbooks of fishing days per year are shown in Table 133. All days where orange
roughy is recorded counts as one fishing day. Every day when the orange roughy catch is
higher than 250 kg counts as one fishing day directed towards orange roughy. This criterium
would be relatively useful if the landings data in logbooks were correct. The under‐
reporting of orange roughy started in 2003. It is therefore necessary to use personal logbooks
to make corrections.
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++

2001

2001
2002

2002
2003

2003
2004

2004
2005

2005
2006

2007
2007

A
B
C
D
Total
A
E
B
C
D
Total
A
F
E
B
C
D
Total
F
E
B
G
C
D
Total
E
B
G
C
Total
B
G
C
Total
B
C
Total

Mixed days

Days target

Days total

Tons

Year

Vessel

Table 643 Total number of fishing days for Irish deep water trawlers calculated by means of
official logbooks. Trawlers with limited success in the exploratory phase are excluded.

236
749
1562
148
2695
529
302
881
2673
690
4547
4
35
25
36
195
10
266
15
26
8
2
148
1
159
3
6
24
61
95
29
7
2

73
100
194
49
416
135
119
144
198
78
539
7
194
151
65
132
16
364
131
82
13
4
230
3
250
4
2
16
20
42
4
9
3

62
96
192
44
394
112
87
132
176
67
462
4
39
31
35
62
14
142
11
13
8
4
97
1
110
4
2
14
15
35
4
6
3

11
4
2
5
22
23
32
12
22
11
77
3
155
120
30
70
2
222
120
69
5
0
133
2
140
0
0
2
5
7
0
3
0

14
14
37

3
1
16

3
1
13

0
0
3
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The availability of fishing effort data for for demersal trawlers is summarised in Table 134.
Table 654 Fishing effort for demersaltrawlers
Fleet ID
Trawl
Min
Effort
type
codend
(days at
(single,
mesh
sea)
double
size
etc)
IRBT

Single

20012008

19952008

Effort
(days
fishing)

19952008

Effort
(hrs
fishing)

2002+

GRT/GT of
individual
vessels

KW of
individual
vessels

1995-2008

19952008

One Irish longline vessel started fishing at the end of May 2000 for deep‐water sharks, tusk,
ling, blue ling and mora (Mora moro) on the slopes of the Porcupine Bank and the southern
part of ICES subarea VI. The vessel was replaced by another vessel in 2003.
The content, availability and quality of fishing effort data could be improved for the fleets
fishing this stock by having more observer trips and more personal logbooks.

Landings and discards data
Official landings of orange roughy are presented in ICES WGDeep Report (2009).
Throughout the 1990’s, the Marine Institute in Ireland carried out trawl and longline fishing
experiments, using commercial gears. The purpose of these surveys was to obtain
information on the species assemblages and the life history of individual species in the deep
waters west and north of Ireland. The data also allowed for estimates of discarding from the
commercial fisheries operating in the area, at that time, though no Irish deep‐water fisheries
then existed. Discarding in the trawl fishery was much higher, than in the longline fishery.
Preliminary estimates of discards from the trawl fishery on flat grounds in VIa showed that
39% of the total catch was discarded (EC FAIR, 1999). Longline discards, though less in
percentage terms, were dominated by small squalid sharks, and a great diversity of these
species occurs in longline catches (Connolly and Kelly, 1996, Clark, 2002, Clark et al, 2001)
In 2003, the Marine Institute began an observer scheme in Irish deep‐water fisheries, under
Article 8 of Council Regulation (EC) 2347/2002, and funded under Council Regulation
1543/2000. This programme allows for the collection of discard data from the Irish
commercial fishery in deep waters in Sub‐area VII only. Three observer discard trips were
carried out in 2003, and two in 2004. The deepwater trawl fishery was divided into two
metiers.
•
•

Fishing on peaks and in canyons for orange roughy.
Fishing on flat grounds for a mixture of roundnose grenadier, black scabbard, blue
ling, siki sharks and orange roughy.

The percentage discarded as a proportion of the total catch is given in Table 135. Discard
data by species are presented in Table 136. It has been observed that the percentage of catch
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discarded is increasing since the beginning of the Irish fishery, by comparison with data
collected at the start of this fishery in 2001 (BIM, 2002). This is because of a decrease in the
abundance of orange roughy (ICES, 2004) relative to that of the discarded species. The high
discard rate in the peak and canyon orange roughy fishery is partly explained by the
slipping of entire catches that are composed of Baird’s smoothhead Alepocephalus bairdii and
cardinal fish, Epigonus telescopus.
The higher discard rate in VII for flat grounds, estimated in 2003, relative to that estimated
by Connolly and Kelly (1996) for VI, is due to the differing species assemblage and size
structure in these areas. In Sub‐area VII, Baird’s smoothhead is more abundant, and this
species is completely non‐commercial. In addition, roundnose grenadier are of a smaller
size in VII and thus a greater percentage of these are discarded in VII than in VI, probably
due to better marketability of larger fish.
Only one Irish long‐liner targeted deepwater fish in the period 2000 to 2004. Marine Institute
studies have shown that the discard rates of deep‐water squalid sharks alone, can be over
60% by weight of the total catch, depending on the depth fished (Clarke et al. 2002).
However, because fishermen avoid the depths where these species are most abundant, the
discards rate is probably close to 40% of the total catch.
Table 665 Total catch landings and discards from the sampled hauls
Flat
Peak and canyons
Bulk catch (kg)
85200
44350
Total landings (kg)
29572
21458
Discard total (kg)
50296
22257
Discard %
59%
50%

Total
134550
51030
77553
57%

Table 676 Estimated discard rate (as a percentage of total discards) by species in the Irish fishery in
2003
Data
Flat
Peak and canyons
Total
64
52
60
Alepocephalus baiirdi
17
15
17
Coryphaenoides rupestris
5
5
5
Centroscymnus crepidater
4
2
4
Centrophorus squamosus
Micromisteus poutassou
3
0.31
1
2
2
2
Deania calceus
1
0
1
Lepidion eques
0.31
0.00
0.19
Mora moro
0.31
0.00
0.19
Hoplostethus atlanticus
0.17
0.00
0.10
Phycis blennoides
0.16
22
9.54
Epigonus telescopus
Others
0.31
0.41
0.37
100
100
100
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4.2.4. VMS data
Irish VMS data are available, but there are publication restrictions and the output and
format of any VMS data analyses will depend on publication restrictions. It is hoped to
obtain Scottish data for DEEPFISHMAN, however it is not known whether the data is of
restricted use. French VMS data are also available.

Table 137 Application of VMS
Fleet
Is VMS
Do VMS
ID
monitoring
data
mandatory?
exist?
State
years

Are VMS
data
available
for
scientific
analysis?

IRBT

Yes

2000-2009
2000-2002
is
incomplete

Yes

FRBT

Yes

2000-2009
2000-2002
is
incomplete

Yes

If an EU
fleet,
has
funding
for VMS
been
claimed
under
the
DCF?
Not yet,
Will be
for the
new DCF

Have
VMS
data
been
linked
with
logbook
or
observer
data?
yes

no

Have they
been
postprocessed
to identify
fishing
gear?

Is a VMS
footprint
available for
each fleet?

Yes as
linked to
logbook
and gear is
known
No yet, the
linked
needs to
be done
with the
French
logbook
data

It is available
at Irish
deepwater
fleet level
Yes but
needs to be
matched to
French
logbook data

A preliminary VMS analysis has been carried on deep‐water fleets fishing in Irish water,
including logbook analysis (Figures 84 and 85). Vessel speed was calculated from the
distance and time between consecutive transmission points. So it assumed the vessel went in
a straight line between points. Fishing speeds were assumed to be >0.1 and <=5knots. The
resolution for effort was 0.05 x 0.05 degrees. The resolution for catches was 0.1 x 0.1 degrees.
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Figure 84 Spatial distribution of Irish deepwater effort between 2003 and 2008 (VMS positions
linked to effort data from logbook according to Irish deepwater metier 21) (See Section 4).
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Figure 85 Spatial distribution of Irish orange roughy log book landings linked to VMS between
2003 and 2008. Note that positions are linked to daily logs and therefore position is only
approximate

Fishing activity is concentrated along a narrow depth band of the Porcupine Bank with
concentrated patches along the northern and western parts of the Bank. There is no strong
spatial variation over the years; however there is a strong decline in fishing effort after 2005.
For VMS the analysis, daily log book data were linked to two hourly VMS data. Accurate
positions can only be obtained if the data are linked to haul by haul information. The
transmission rate of every two hours might be too long to map fisheries for orange roughy
on peaks.
Official logbook data is at the spatial resolution of ICES statistical rectangles. VMS plots are
gridded to 0.1 degree for plots linked to catches and gridded to 0.05 degree for positions
linked to effort. The data will be available in map form for dissemination within
DEEPFISHMAN. Raw VMS data is available for scientific analysis but cannot be
disseminated in raw format. Skipper logbook and observer data are available at the lat and
long level with some entries having the name of the peaks specified only. These data can be
used for scientific analysis but are not available for dissemination in disaggregated form.
Information from the vessels plotters are useful information and can complement VMS data
to show more detailed spatial patterns. Images of the plotters from two of the Irish vessels
are shown in Figures 86, 87 and 88.

Figure 86 Image of plotter of one Irish deep water trawler. Blue tracks are steaming, Zig Zag tracks
are survey work. Green, red and purple tracks are commercial trawling.

Figure 87 Image from plotter during direct fishery for orange roughy
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Figure 88 Image from plotter during direct fishery for orange roughy

4.2.5. Observer data
There was very good observer coverage for the first 1‐2 years of Irish fishery. Later data is
more sporadic and mainly for years 2003‐2004. During the first years, data were collected
and worked up by BIM. More of the early data needs to be worked up and validated,
especially the CPUE data. It is very important to split all observer data into ”peak” and flat
bottom fisheries.
Table 688 Observer activity
Fleet ID
Observer
type:
enforcement
or scientific
or both
IRBT
Scientific
FRNot known
BTDWS
(1)
DCF

If EU vessels – funded
under DCF or
compliance with EC
Deep-water Licensing
Reg
DCF
Compliance with EC
regulation 2347/2002

5

yes
Y

Yes
Y

Sampling
Plan /SOP
available?

Data made
available to
stock
assessments

N/A
See DFM
deliverable
d2.a

for some
Y

NA
Y

PET5
spp

Seabirds

Marine
mammals

Turtles

no
Y

no
Y

No
Y

No
not
relevant

Funded under DCF

Table 699 Fisheries data recorded by observers
Fishing
Fleet ID
Species
Species
effort
composition composition
details
of retained
of
(see
catch?
discarded
under
catch?
4.1.2)
IRBT
FRBTDWS
(1)

% of
vessel
trips
covered

yes
Y

VME
spps
e.g.
corals
and
sponges
etc
no
Y

PET – protected, endangered or threatened species.
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All species in retained and discarded catches are recorded. Species ID keys available and are
fit for purpose. Species recorded by weight in IRBT, however the method is not known for
the French fleet. Corals and sponges are recorded by observers as presence/absence in IRBT,
however the method of recording by the French is not known. Corals and sponges are
identified to the phyla level ie as corals or sponges. For IRBT there are no detailed coral or
sponge i.d. keys
No PET species, seabirds, marine mammals nor turtles are captured by the IRBT fleet.

4.2.6. Fishing footprint
There are several fishing footprints potentially available for this Case Study and these are
overall deepwater effort and landings of orange roughy by statistical rectangles. Both data
sets can be linked to VMS data since 2003 to increase spatial resolution. International deep‐
water effort data for ICES subareas VI and VII by rectangle can be amalgamated from the
participating countries and mapped. This might be best suitable for Case Study 2 once a
common approach to metier definition and effort has been agreed.
At present, for the French and Irish fleets there are landings of orange roughy by statistical
rectangle available from 2000 to 2008. These are shown in Figure 89.
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Figure 89 Landings of orange roughy by statistical rectangle for French and Irish fleets 2000‐2008

How the fishing footprint has changed over time for each fleet
As described above, orange roughy is caught in two different types of fisheries and the
spatial distribution of catches depends on the fishery. While it can be caught as a bycatch in
the mixed deep‐water fishery, a large proportion of landings are from a directed fishery
which targets spawning aggregations. This fishery is closely associated with seamounts and
other bathymetric features. In this fishery, catch rates decline when isolated aggregations
have been fished out and increase when new features are targeted. The distribution of
catches by statistical rectangles reflected this highly mobile fishery where concentrated
catches were taken from particular locations around the Porcupine Bank in 2002 and 2003,
with catches up to 1200 t recorded from single rectangles in a single year. Subsequently the
fishery appears to have moved location. Protection areas have been introduced for orange
roughy, and since then there are only small catches reported from the rectangles that overlap
with the margins of boxes.
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The distribution of fishing effort by depth strata

Data compiled from observer data and personal logbooks and plotted against time (Figure
90) show the depth range of the different fishing methods and the change in depth
distribution over time. Most data is from 2001. The depth range of the flat fisheries was
wider in the earlier part of the fishery with some fishing occurring shallower than 1000m,
while in the later part of the fishery (2003 onwards) fishing on the flats was restricted to
below 1000m depth. Haul depth of peak fisheries ranged mainly between 800 and 1400m
and there is no indication that this changed over time.
1600

Flat

Canyon

Peak

1400
Haul depth (m)

1200
1000
800
600
400
200
0
01/10/2000 19/04/2001 05/11/2001 24/05/2002 10/12/2002 28/06/2003 14/01/2004 01/08/2004 17/02/2005 05/09/2005
Date

Figure 90 Depth distribution of fishing hauls through the fishing period 2000 to 2005 (data from
pers. Logbooks and observer data)

4.2.7. Available abundance
assessments

indices

including

those

not

used

in

Abundance indices derived from commercial CPUE data:

French trawl CPUE data in VI and VII
The French deep‐water fishery was conducted on flat grounds. In the late 1990s, French
skippers started to target orange roughy on peaks and hills. They did not use the New
Zealand fishery strategy, but were trawling along the base of the seamounts were the
conditions for trawling were easier. This trend is reflected by the increase in CPUE for the
years after 1997 (Figure 88 below). In Sub‐area VI the seamounts are much easier to trawl
than the seamounts in Sub‐area VII. This is the main reason why orange roughy was fished
down in Subarea VI in the 1990s. French trawlers were not equipped for peak fishing and
therefore they were not able to exploit the whole stock of orange roughy in subarea VII
(when the Irish fishery started, New Zealand skippers were hired and the vessels were
equipped with a net sensor). From 1994 or 1995 only a single vessel was able to fish in VII.
There is also a socio‐economic factor that plays an important role. French trawlers were
careful not to flood the marked with big landings of orange roughy and therefore landings
were held to a relatively low level.
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French trawl CPUE data from Sub‐area VI:
These data were used in assessment in DeLury constant recruitment model and Schaefer
production model (Basson 2001) This CPUE series was first presented to the ICES SGDEEP
in 2000 (ICES, 2000). The latest updated series is shown in Figure 91.

Figure 91 French 2006 cpue series (VIa) for 400–600 kw power vessels (open triangles) and for
1400–1600 kw vessels (solid squares). The line is a smooth curve through the latter series (from
ICES 2009).

French trawl CPUE data from Sub‐area VII
French trawlers landed almost 15,000 t of this species from sub‐area VII in the period 1989 to
2001. French CPUE then declined dramatically from a level of 300 kg per hour to 100 kg per
hour by 1995. Then CPUE increased to a level of 250 kg and stayed at that level until 2001
which is the end of the French time series. The increase in the CPUE can be explained by
changes in fishing patterns, discovery of new grounds or by possibly that only the most
skilled vessels continued in the fishery to the end. Basson et al (2002) concluded that this
CPUE time series did not reflect the stock size of orange roughy in sub‐area VII.
Irish trawl CPUE in Sub‐area VII
This timeseries has not been used in any asessements at ICES. Hareide (2003 (unpublished
Working Document)) used this series for a simple depletion model.
During interviews of skippers, catch and landings data were collected from all Irish trawlers
participating in the fishery in 2002 and 2003. Personal logbooks from 2 vessels were also
collected. One personal logbook contained information on the catch of all species landed per
haul. However, there is no information on fishing time, depth and positions. The logbook
from the other vessel contains catch per haul, positions depth and approximate towing time.
Observers from the Irish Sea Fisheries Board (BIM) collected data from the fishery in 2001
and 2002. From these observer trips we have information on landingsper day and number
of hauls per day.
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When trawling on peaks vessels shoot their gear in a position approximately 2 nautical mile
away from the peak. The warps are shot out until the depth sensor on the trawl shows the
correct depth which should be approximately the depth of the top of the peak. The trawl is
towed pelagic towards the peak. When the trawl comes close to the peak the bottom is seen
on the sensor. When the trawl is over the top, the speed is reduced and warp is immediately
shot out. The trawl then slides down along the slope of the peak. After approximately 10
minutes the trawl is hauled to the surface. The vessel is then around 1 nautical mile away
from the peak. The whole operation takes 1.5 to 2 hours. During this time the trawl only has
bottom contact for around 10 minutes. Trawling time, therefore does not give any good
indication of effort. The time of effective trawling is normally the best way to determine
effort in a trawl fishery. Consequently, only catch per haul is used in our analysis. Also,
information on engine power and trawl opening is important information for the
determination of the effort for each vessel. In the peak fishery for orange roughy, the trawl
can become fast on the bottom and also sometimes lifted over coral and rocks. If the trawl
becomes fast or it missed the right position of the peak, the trawl is hauled up.

Figure 92 Image from plotter during direct fishery for orange roughy

The catch data for each haul are very variiable. The reasons for this are many. The
performance of the trawl can be influenced by tide and weather; the behaviour of the fish
concentrations is very unpredictable and normally many unsuccessful hauls are made for
each successful haul.
The data from BIM can be broken down to average catch per haul per day. (We have
information on the catch and number of hauls per day) The information for most days
allows us to distinguish which hauls are performed on peaks and which are taken on flat
seabed.
The personal logbooks can be broken down to catch per haul. To be able to combine with the
BIM data the personal logbook data is calculated as average catch per haul per day. (Catch
per day/number of hauls).
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Only hauls conducted on peaks are used for the orange roughy CPUE for the directed
fishery. All hauls from personal logbooks can be divided into fishery on peaks or on flat
ground. The same can be done with the BIM data. There are some days where the numbers
of hauls on peaks can not be determined and information from these days is discarded.
Total Irish landings from ICES sub‐area VII is estimated to be 6951 tons for the years 2001 ‐
2003 combined. (Table 40, below). In addition, it is estimated that approximately another 500
t have been lost because of burst codends and also discards because of poor quality or
damaged fish. Discards of undersized fish are almost negligible. The total Irish catches in
Sub‐area VII are thereby estimated to be 7500 tons during the years 2001, 2002 and 2003.
CPUE for Irish trawlers in the directed fishery
The results from the private logbooks showed that the catch per haul varied between 0 kg
and 48,000 kg. Of the 1,781 hauls conducted on the peaks targeting orange roughy, only 7
(0.39%) recorded more than 10,000 kg per haul (Figures 93 to 98 below)
CPUE increased during the first year of fishing (2001), peaked in spring 2002 when the
highest CPUE was recorded (48,000 kg per haul per day) and then decreased. After
September 2002 there has been no fishing day in our material with an average catch per haul
over 5000 kg. The very large hauls (up to 80 t) that are known to occur in the New Zealand
fishery have not occurred or were very rare, which suggest that fish concentrations are
smaller in the ICES area.
The CPUE data show that there is seasonal variation in the orange roughy fishery (Tables
141 and 142). The CPUE values in 2001 only relate to the second half of the year and were
increasing up to the end of the year. The main reason for this increase is probably that the
skippers were becoming more experienced. The fishery peaked in March 2002, coinciding
with the spawning season. During the summer of 2002 large hauls were made regularly. The
highest single catch was recorded in August/September 2002. The fishery peaked again in
March 2003, but at a very much lower level than in 2002.
CPUE data from the fishery on flat grounds was also analysed. The data were scarce for this
fishery (Table 143). Only since the second half of 2002 has this been a regular fishery. Before
then most vessels preferred to fish on the peaks for orange roughy. The flat ground CPUE
was used as abundance index (Figure 100) in the above‐mentioned depletion model.
Table 140 Estimated Irish landings (t) from ICES Sub‐area VII 2001 ‐2003
Year
Tons
Data sources
2001
2477
Official data
2002
3462
Pers. logbooks and interviews
2003
1013
Pers. logbooks and interviews
Total
6951
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Table 141 Estimated Irish landings (t) by month 2002 ‐2003,
2002
1
2
10
3
1011
4
201
5
593
6
7
15
8
961
9
174
10
231
11
155
12
Total
3352

2003
49
57
422
58
108
143
98
40
14
18
7
1013

Table 142 Orange roughy. CPUE (Mean catch (kg) per haul, per month) for the Irish targeted
fishery on seamounts for the years 2001 ‐ 2003.
2001
2002
2003
Jan
115
Feb
51
130
Mar
2128
516
Apr
765
105
May
3080
206
Jun
289
Jul
298
169
142
Aug
669
1646
136
Sep
528
146
Oct
1131
155
122
Nov
1224
269
86
Dec
154
Per year
641
848
199
Table 703 Orange roughy. CPUE (Mean catch (kg) per haul, per month) for the Irish targeted
fishery on flat grounds for the years 2001 ‐ 2003.
Month
2001
2002
2003
Jan
17,3
Feb
63,8
Mar
44,3
Apr
23,8
May
13,8
Jun
26,3
Jul
21,3
160,0
3,9
Aug
27,9
4,6
Sep
26,5
15,7
Oct
20,5
Nov
75,0
35,0
Dec
15,0
44,0
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Figure 93 Orange roughy CPUE (mean kg/haul per month) for the Irish targeted fishery on
seamounts in ICES area VII 2001 ‐ 2003.
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Figure 94 Orange roughy CPUE (mean kg/haul per day) for for the Irish targeted fisherytarget on a
single peak (Peak 1 ‐ 53°N) in ICES area VII 2001 – 2003.
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Figure 95 Orange roughy CPUE (mean kg/haul per day) for the Itsh targeted target fishery on a
single peak (peak 2 54°N) in ICES area VII 2001 – 2003.
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Figure 96 Orange roughy CPUE (mean kg/haul per day) for the Irish targeted fishery on a single
peak (Peak 3 ‐ 53°N) in ICES area VII 2001 – 2003.
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Figure 97 Orange roughy CPUE (mean kg/haul per day) for the Irish targeted fishery ona single
peak(peak 4 53°N) in ICES area VII 2001 – 2003.
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Figure 98 Orange roughy CPUE (mean kg/haul per day) for the Irish targeted fishery on a single
peak ( peak 5 51°N) in ICES area VII 2001 – 2003.
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Figure 99 Orange roughy CPUE (kg/ hour) for French target fishery in ICES sub‐area VII 1991‐2001
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Figure 100 Irish Orange roughy CPUE (kg/ hour) for Irish flat fishery in ICES sub‐area VII 2001‐
2003

The strengths and weaknesses of indices based on commercial CPUE data
Commercial CPUE series can be used as abundance index for fish stocks, however, as orange
roughy is an aggregating species, such indices should be interpreted with caution be treated
carefully. Relatively stable can be observed CPUE even if the stock is declining. This is
because fishermen target the aggregations and thereby maintain their CPUE until the last
aggregation is depleted (sequential depletion). However, fishermen are very seldom able to
detect the schools by the echo sounder and therefore they are not able to target the schools
directly. It is also known that the skippers become more experienced and their effort
becomes more effective with time. These two factors can lead to an overestimation of CPUE
at the end of the period, rather than in the beginning.
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When the fishery began the peaks fished for orange roughy were covered with coral
according to skippers records. Much of this coral is now destroyed. This has led to more
effective fishing. Most skippers say that it is much easier to trawl the peaks now then at the
start of the fishery. The trawl is now less likely to become fast or torn. This may have an
effect on CPUE series. An average trawl haul may be more effective than an average trawl
haul at the beginning of the fishery. If this is true the value of the CPUE is again
overestimated at the end of the investigated period.
The damage to the coral could also result in the orange roughy leaving the seamounts
because their natural habitat is changed. The question is then: where do they go? There has
been no evidence of increased catch rates in other areas, or on other seamounts. Neither are
there any signs that the orange roughy have moved out onto flat ground. The CPUE from
fishing on the flats does not indicate that there has been any increase in abundance on these
grounds. Some skippers suggest that the fish has moved deeper or may have migrated
pelagically to other areas. There is no evidence to support these suggestions.
Regarding improving these indices, this can be achieved by accessing commercial vessels
private logbooks. This has been impossible during last years because of fear of being
reported for misreporting.

4.2.8. Information and data made available by fishers, fisher organisations
or other stakeholders
Existing Irish data collection programmes include:
•
•
•
•
•

Observer data from the developing phase of the fishery (BIM observer data)
Personal logbooks from Irish skippers 2001 – 2003
Official Logbooks 2001‐ 2009
Observer data 2003 and 2004
Commercial survey data 2004

There is now no ongoing data collection from fishery. Irish observer data and or personal
logbook data have not been used in ICES assessments.

Strengthening fishers’ roles in providing data and information for monitoring and
assessments
A workshop for deep‐water skippers from different parts of the world was organized in
Cape Town in May 2008 (FAO 2008). The skippers gave these statements:
•

•

There has not been enough emphasis on the importance of data collected by the
industry, industry experience in operational and industry‐executed research. In
many cases, these data cannot be collected by anyone else (e.g. in new/exploratory
fisheries and in the high seas in general).
Fishing vessels should collect and provide fine‐scale operations data to a secure
source. Failure to observe the conditions of a licence should result in cancellation of
the licence. The process should be fully inclusive (i.e. all vessels participating in a
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•

•

•

fishery) and transparent subject to appropriate safeguards of intellectual property. In
addition, licensing should be subject to resource availability. It was noted that if
fishers refuse to give data, it may be because of lack of confidence in the governance
of the fishery.
Crews are, and can be trained, to collect data and in many cases do it exceedingly
well. It was agreed that deep‐sea fisheries can develop quickly and it should be
obligatory that the industry is involved in data collection and assessment from the
start, as well as be given the opportunity to participate in the development of
management plans.
The capability of dedicated research vessels for investigation of deep‐water fisheries
is often inadequate. Further, scientific fishery research is not always relevant or
adequate. Experience has shown that ‘scientific’ research in these fisheries often has
uncertain results, which emphasizes the great need for co‐operation between
scientists and industry in the design and implementation of surveys.
Biological observers are useful for data collection on commercial vessels, but this
kind of work can also be carried out by trained members of crew. Third party
observers can also be useful to audit information collected by the crew and the
performance of data collectors. All fishing vessels should freely allow observers.

4.2.9. Fisheries‐independent survey data
Table 144 Fisheries independent surveys currently carried out or have taken place in the last 10
years
Country
Name of
Name of
Gear
Time
Frequency Time-series Cover
If EU
survey
vessel (RV
used:
of
&
Available
entire country,
or
trawl,
year
duration
stock
is DCF
commercial? acoustic
area? funded?
etc
Scotland
Scotia
Bottom
Q3
Every
Yes from
No
yes
Trawl
second
1996
year
Ireland
Irish
Various
Bottom
various 1992,
Different
no
no
deepwater
commercial
trawl
1993,
vessels and
survey
vessels
1995,
changes in
programme
1996, 1997 methodology
(1990s)
Ireland
Irish
Celtic
Bottom
Q3
Every year Yes but only No
yes
deepwater
Explorer
trawl
2006-2009 short
survey
Ireland
Mark Amy
Trawl,
Q1
2004
No
acoustic
Ireland
Celtic
Trawl,
Q1
2005
Explorer and
acoustic
mark Amay

Irish deep‐water trawl surveys on flats 2006‐2009:
The surveys aim to collect biological data on the main deepwater fish species and
invertebrates along the continental slope in VI and VII north.
Fishing tows were carried out at four depths, 500m, 1000m, 1500m, and 1800m in three
distinct areas (Figure 101). The effective fishing time, from when the net touched the bottom,
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was set at two hours. Tows were carried out along the depth contours. At each station the
entire catch was sorted to species level and weighed. Full biological sampling, i.e. length,
weight, sex, maturity, and age, was carried out on specified commercial species. Additional
biological sampling, without age, was carried out on an ad hoc basis on other species.

a.)

c.)

b.)

d.)

Figure 101 Irish positions of survey trawls for the years a.) 2006; b.) 2007; c.) 2008 and d.) 2009
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The survey gear is a Jackson BT184 deepwater trawl with heavy groundgear, and Scanmar
net monitoring sensors. The floats were 11” titanium floats, but these have now been
changed to 8”.
The survey fishes the continental slopes only and doesn’t cover the seamounts and other
elevated bathymetric features associated with spawning migration of orange roughy.
Irish acoustic survey:
The main focus of these pilot surveys was to acoustically survey spawning aggregations,
determine the spawning stock biomass and collect biological data. The survey covered
selected peaks and flats in Sub‐areas VI and VII. The peaks were selected based on the
information from BIM observer data form 2001 and 2002 and from information from active
skippers. All the commercial exploited clusters of peaks were investigated In total, 7
commercially fished and one ”pristine” area were investigated during the survey. Of the
commercially fished areas 6 were made up of seamounts or hill features and one flat seabed
area (Figure 102). The survey used a combination of acoustics to identify marks, trawls to
sample fish populations and ROV techniques for video capture. Full methodology can be
found in O’ Donnoll et al. (2007).

Figure 102 Areas surveyed during the 2005 Acoustic Orange Roughy survey

Acoustic biomass estimates were presented to WGDEEP 2006, however there was
uncertainty about target strength and the estimate was not considered reliable. For more
details on this, please refer to the assessment review in section 2.

The strengths and weaknesses of each survey
Regular trawl surveys do not cover seamounts and therefore the main concentrations of
orange roughy will not be monitored. The indices from regular deep‐water trawl surveys
could however give a good indication of the relative size of the total stock. This needs to be
further investigated.

306

Acoustic surveys are difficult to carry out successfully because of the great depths, steep
slopes, and because fish aggregations are close to the sea‐bed. Orange roughy also have a
low target strength and are therefore not easy to detect.
The Irish Deep‐water trawl survey will be terminated in 2010, if EU funding is not received.
An international deepwater trawl survey for V‐VII is proposed for funding under the new
DCF (See DEEPFISHMAN Deliverable d2.a).
Survey monitoring of juveniles:
Juveniles and adult orange roughy are consistently found in the 1000 to 1500m depthband of
in the Irish deep‐water trawl survey, in particular on the northern edge of the Porcupine
Bank and to northwest of Ireland. The distribution of both juveniles (<23cm) and adults
(>23cm) is shown in Figure 103 (on two pages).
CPUE has been calculated for the 1000‐1500 depth band for both size categories and is
shown in Figure 104. Although the values between years are comparable, the variance for
the estimates is high. Further data exploration, such as disaggregating the CPUE by area is
necessary to assess whether the deep‐water survey could provide a tool for monitoring
juvenile and/or adult abundance.
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a.)

b.)

c.)

d.)
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e.)

f.)

g.)

h.)

Figure 103 The distribution of juveniles <23cm and adults >23cm
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Figure 104 CPUE by weight (kg/hour), left panel and by number (no/hours), right panel for adults,
upper panel and juveniles (<23cm) lower panel, of Orange Roughy caught at the Irish deepwater
survey 2006‐2009 in the 1000‐1500m depth band. Error bars are 1SD.

Survey data have not been used as indicators or indices in assessments as there is no time
series that covers the stock or all aspects of life history. In the trawl survey, mainly juveniles
are picked up (Figure 105). Survey data will be further explored during this project.
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Figure 105 Length frequency of Orange Roughy caught at the Irish deepwater survey 2006‐2009
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4.2.10. Biological data for the stock
Table 145 Biological data for the stock (quarterly (q) or annual (a), and if collected by observers
(O), by market sampling (MS) or both (OMS))
Retained or Survey
Discarded
Fleet ID/ Length
Age
Sex
Length Maturity Length
Age
Sex
Length Maturity
Survey
comp. comp. comp.
&
&
comp.
comp. comp. comp.
comp.
ID
weight
weight
at age
at age
Irish
a
a
a
deep
water
surveys
Scottish a
a
a
surveys
Irish
a
a
a
observer
data

Age determination materials and the methods used
Orange roughy were sampled at‐sea onboard commercial deep‐water trawlers fishing on the
Porcupine Bank. Fish were selected during several hauls and covered as wide a size range as
possible, hence the sample length distribution was not representative of the catch. Otoliths
were removed and stored dry in pairs. In the laboratory, the left otolith was sectioned
longitudinally, but if this was chipped, broken or calcified then the right otolith was chosen
(Tracey and Horn, 1999). Otoliths were prepared and sectioned using the New Zealand
(NIWA) method described in Appendix 1 of Tracey and Horn (1999). A complete instruction
sheet for this process may be obtained from Peter Marriot at NIWA, Greta Point, Wellington,
New Zealand.
In summary, the desired sectioning axis was drawn on using a fine pencil. The entire otolith
was thenfixed in an individual block of transparent epoxy resin. The section was cut using
twin blades on a slow‐speed jewellers saw at about 1800 rpm. The blades were separated
with a card spacer made to provide the desired section thickness of about 300 microns.
Sections then were permanently mounted on microscope slides using a cover slip and more
resin. Counting the number of zones, and deriving an estimate of fish age can be a relatively
qualitative process and relies heavily on the experience and training of the reader. We
followed the protocol developed by NIWA (Tracey and Horn, 1999), which is considered to
provide rigorous results subject to this caveat and is summarised below. Standardised
otolith terminology (Secor et al., 1995) was used throughout.
Annual growth increments are referred to as ‘zones’, and in sectioned otoliths appear
opaque when viewed with transmitted light. The opaque area representing the first year of
fish life is referred to as the ‘primordium’. Mounted otolith sections were examined under a
binocular microscope with illumination by transmitted light and at 40X magnification.
Varying the angle of a rotating polarising filter helped to clarify the zonation pattern. Ages
were validated through staff training in Australia/New Zealand. The age data are
considered to be reliable but not precise. There have been ageing workshops for this species,
but not for this area.

311

4.2.11. Ecosystem, biodiversity and VME data
Known ecosystem types in the stock area include:
•
•
•
•

Coral
Seamounts
Flat bottom, gravel
Flat bottom, clay

Details are given in the Case Study environmental review.

Figure 106 Distribution of deep‐water Lophelia reefs in the NE Atlantic and wider (ICES, 2008
reproduced from Freiwald, 1998).

4.2.12. Current research programmes to identify and delineate ecosystems
Several current and recent project have been/are currently conducted to map vulnerable
habitats in ICES area VI and VII;
•
•

Irish Seabed survey‐multibeam mapping project – sea mounds were identified
through post analysis and preliminary data is published in Dorschel 2008.
Irish and British authorities are conduction mapping, ROV and interdisciplinary
surveys on the offshore banks to identify VMEs for SAC designation. ECOVUL
surveys by Spain are conducted around the offshore banks for habitat mapping and
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•

ecological/fisheries studies. Some of the data relating to these projects are presented
by ICES WGDEC (2008).
The current FP7 project ”CORALFISH”studies the interaction between corals and
fish in the NE Atlantic. Project surveys have using ROVs have revealed the existence
of extensive and largely pristine coral reefs on upper slopes and summits of the sea
mounds belonging to Arc Mound Province on the southern Porcupine Bank.

4.2.13. Data available in support of ecosystem based management.
•
•
•
•
•

Fishery data
Socio‐economic data
Bottom Habitat
Benthos fauna‐
Coral

(this report)
(this report)
Irish seabed mapping program
Irish deep‐water surveys (2006‐2009), Ecovul, national surveys.
Irish, French, German and Dutch ROV surveys.

Table 716 Environmental data sources
Marine Strategy descriptor

(1) Biological diversity

(2) Non-indigenous species

Data in support of
ecosystem based
management
Species assemblage
composition
VME -spatial distribution
VME – species composition
Fishery interactions with
VMEs
Presence of PET – spp
PET – population biology
PET – fishery interactions
Invasive

Data source(s)

Are there any data issues?

Invertebrate and fisheries data
from the Irish and Scottish
deepwater surveys,
WGDEC, INSS,
WGDEC, Coralfish
Coral Fish

Irish data has not been
published yet- Scottish data
would need to be acquired.

SAHFOS CPR data for
plankton (Edwards 2008)

Introduced
(3) Populations of
commercially exploited fish
and shellfish

(4) Food webs

(5) Eutrophication
(6) Sea-floor integrity
(7) Hydrographical
conditions

(8) Contaminants in
waters/ecosystem
(9) Contaminants in fish and
other seafood
(10) Properties and
quantities of marine litter
(11) Introduction of energy,
including underwater noise

Data on prey, predators.
Fishery impacts on
prey/predators abundance,

Submitted to ICES, trends
published in ICES climate
status report

Fisheries dependant data –
WGDEEP, fisheries
independent data from the
Irish and Scottish deepwater
surveys
Deepfish project report
link

Data from Irish deepwater
survey will be worked up for
this project

Data published, any
additional raw data needs
to be obtained from the
Deepfish report

ICES webpage for archived
hydrographical data
(www.ICES.dk), MI webpage
(www.marine.ie) for raw buoy
data, also BODC for
hydrographic data requests.
Oceanographic trends
published in the ICES climate
status report

Any data on levels of e.g.
metals PCBs

There are research initiatives in Britain and Ireland to look at localised impacts of climate
change to the west of the British Isles. Irish results have been published in the Irish Ocean

313

Climate and Ecosystem Status Report (Nolan, Gillooly, Whelan, eds. 2009). The most up‐to‐
date Scottish results can be found in Baxter et al (2008). Regional climate research findings
are compiled for the North Atlantic and published in the annual ICES Climate Status Report
(ICES, 2008) which has several base stations in the study region‐ the salient points are
summarised later in this section.
Climate and hydrography has been monitored through long term oceanographic stations
such as the Ellet line – published in the ICES Annual Climate Status Report and described
below. Zooplankton and phytoplankton has been monitored through Continuous Plankton
Recorder (CPR) data‐ published in the SAHFOS ecological status report (Edwards et al.
2008) and the Zooplankton Status Report (ICES 2008), the main trends are summarised later
in this section.
No major regime shifts have been detected in the study area. The following changes in the
ocean climate are highlighted in the 2008 ICES Climate Status Report (Holliday et al, 2009).
The upper layers of the North Atlantic and the Nordic Seas were warm and saline in 2008
compared with the long‐term average. Since 1975, the upper Rockall Trough (0‐800m) has
been warming at a rate of 0.027°C year−1 and is becoming saltier at a rate of 0.0024 units
year−1 (Figure 107).

Figure 107 Rockall Trough. Temperature (upper panel) and salinity (lower panel) for the upper
ocean (0–800 m).
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The salient points of the longterm trends of the intermediate and deep waters in and close to
the study area are:
•
•

•

The deep waters of the Nordic seas (Greenland, Iceland, and Norwegian Seas) are all
warming.
In the deep layers of the Faroe–Shetland Channel temperature has increased since
2000, but still remains lower than the highest temperatures observed in the 1950s,
1960s, and early 1980s.
The intermediate water masses in the Rockall Trough, i.e. the core of the deep
Labrador Sea Water at 1800–2000 m have experienced a persistent cooling and
freshening since the seventies (beginning of the time‐series) and were accompanied
by a gradual increase in density and depth (Figure 108).

Figure 108 Rockall Trough. Temperature (upper panel) and salinity (lower panel) of Labrador Sea
Water (1800–2000 m).

In addition, a recent publication on climatic influences of waters around Ireland state that
sea surface temperature (SST) time‐series collected in Irish waters between 1850 and 2007
exhibit a warming trend averaging 0.38C with the strongest warming occurring since 1994,
and the warmest years in the record being 2005, 2006, and 2007. Temperature variation most
closely corresponds to the Atlantic Multidecadal Oscillation (AMO). Interannual variability
in Irish SST records is dominated by the AMO, which, currently is in its warm phase,
explains approximately half of the current warm anomaly in the record. The underlying
warming trend compares well with the global greenhouse effect warming trend (Cannaby
and Husrevoglu, 2009).
Following changes on Zooplankton and Phytoplankton have been documented in the
SAHFOS ecological status report 2007 /2008 (Edwards et al. 2009).
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In terms of an ecological response to climate change, there has been a large increase in
phytoplankton biomass since the late 1980s and the 2007 phytoplankton colour index was
above the long‐term average (1958‐2007). Zooplankton biomass in the NE Atlantic in 2007
was below the long‐term average (1958‐2007). In addition, there has been a progressive
increase in the presence of warm water subtropical zooplankton species into the more
temperate NE Atlantic region, with an accelerating trend in the last five years (Figure 109).

Figure 109 (from Edwards (2009) bio-geographical changes in plankton assemblages spanning five
decades.
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In relation to indictors of biodiversity there has been an overall increase in biodiversity of
phytoplankton and zooplankton species following an increase in ocean temperatures in
particular in the cooler regions.
Data from CPRs collects have been analysed and information on the the following has been
published: plankton (phytoplankton and zooplankton) biodiversity, distribution of climate
indicator species, presence and absence of invasive species, size spectra analysis, indicators
of marine ecosystem and environmental health such as harmful algal blooms, marine litter
(presence and absence of microplastics) and calcifying species vulnerable to ocean
acidification. The main findings in relation to climate change and biodiversity are published
in the Ecological Status Report (see Edwards et al 2008 for the most recent publication) and
are summarised below.
Phytoplankton abundance and color index as a proxy for productivity are routinely
monitored with CPRs and the time‐series for this data set is now over fifty years old,
making it one of the most important long‐term data sets for ocean productivity in the NE
Atlantic. There has been a considerable increase in the phytoplankton biomass (measured
through the phytoplankton color index) over the last decade in certain reagions in the NE
Atlantic and North Sea, particular over the winter months with similar patterns in the
offshore and coastal waters (Edwards et al. 2009). Marine primary productivity is also
monitored through ocean color/chlorophyll via satellites such as envisat and meris (data
available through www.esa.int) and seawifs (www.oceancolor.gsfc.nasa.gov). The satellite
data time‐series of are short (1997+ for seawifs), however correlations between seawifs color
and phytoplankton color index from the CPR data have been demonstrated (Raitsos, et al.
2005). Spatial variation of chlorophyll a occurs with a general decrease from the coastal
waters to the offshore region, however some enhanced productivity occurs over the
submarine banks such as the Porcupine and particularly the Rockall Bank due nutrient
upwelling and Taylor columns (Mohn and White, 2007).

Figure 110 Monthly climatology for April(4), May (5) and June (6) of log‐transformed chl‐a ( mgm3)
for the Porcupine and Rockall Bank areas for the years 1998‐2004 from Mohn and White 2007).
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Other human activities that significantly impact the ecosystem include localised oil and gas
exploration around the west of Ireland and the west of Shetland, for more details and
locations see:
•
•

http://www.dcenr.gov.ie/Natural/Petroleum+Affairs+Division/
http://www.ospar.org/v_publications/download.asp?v1=p00334

Ospar (www.ospar.org/) assesses the status of the marine environment in the Northeast
Atlantic and follows up implementation of its five thematic strategies (the Biodiversity and
Ecosystem Strategy, the Eutrophication Strategy, the Hazardous Substances Strategy, the
Offshore Industry Strategy and the Radioactive Substances Strategy). The most up‐to‐date
OSPAR quality status assessment will be published in 2010.

Implications of ecosystem data and knowledge for assessment and management of
orange roughy
It is not known how water column productivity would affect biomass of orange roughy.
Overall, the ecological interactions of orange roughy are not well understood.

4.2.14. Protected Endangered and Threatened (PET) Species
With regard to PET species in this area that interact or could interact with fisheries for this
stock, a brief search in IUCN redlist showed that most deep‐water fish species are listed
under the category “data deficient”. Only a few fish species caught in the NE Atlantic
orange roughy fishery are Endangered, Near Threatened or Threatened. These are:
•
•
•
•
•

Dipturus oxyinchus
Centrophorus lusitanicus
Dipturus nidaosensis
Centrophorus squamosus
Cenyroscymnus coelolepis

Near Threatened
Near Threatened
Near Threatened
Depleted
Depleted

(IUCN)
(IUCN)
(IUCN)
(ICES)
(ICES)

There might be more species that are suffering over‐exploitation as bycatch species.
Mitigation methods applied to reduce the impact of fishing on PET species:
• Deep water gillnetting (for deep water sharks) is banned at depths >600m in VI and
VII and the EU TAC for deep‐water shraks is set to zero.
• Retrieval surveys for lost gillnets have been conducted in 2005‐2008

4.2.15. Ecosystem modelling
Ecosystem modelling work conducted in the stock area.
In the FP6 project DEEPFISH, an Ecopath with Ecosim (EwE) model of the deep‐water
fisheries (400‐2000m) in ICES Division VIa (The Rockall Trough) was developed in order to:
•

Assess changes in the ecosystem that have occurred since the development of the
major fisheries there in the 1980s;
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•

predict future changes as a result of continued fishing pressure under different
potential management regimes.

A full report of the modelling scenarios and the project results can be found on:
http://www.research.plymouth.ac.uk/marine/pages/sustainable/fish.html

Predator/prey relationships
The diet of orange roughy has been described from specimens caught in the Rockall Trough
and the Porcupine Seabight (Mauchline and Gordon, 1984; Gordon and Duncan, 1987) and
the Porcupine Bank (Sheppard and Rogan, 2004) and consists mainly of decapods and
mysids.

4.2.16. Fishery interactions
No specific trials for habitat fishing interaction in the orange roughy fishery have been
conducted (Rhian, pers com). However coral damage due to bottom trawling has been
documented (Clark et al. 2006), including widespread trawling damage to cold‐water coral
reefs at 840–1300 m depth along the continental shelf break west of Ireland (Hall‐Spencer et
al, 2002) and the Porcupine Bank (Grehan et al. 2005).
There has been no research into environmentally friendly gears specifically for the orange
roughy fishery
There is no reporting system for lost and abandoned fishing gear. During the EU funded
“DEEPCLEAN” project and prior to the retrieval surveys in 2005 ‐2007 there were
interviews of trawl skippers in Scotland and Ireland and Norwegian longline skippers.
There were also interviews with Spanish gillnets skippers. The trawlers and longliners gave
information, but the gillnet skippers were reluctant to inform about lost gear. The reason can
be lack of trust.
Gear retrieval surveys were carried out in 2005, 2006 and 2008

4.2.17. Pollutants and contaminants
One study on contaminants in orange roughy has been published by Cronin et al. (1998).
Fish samples were collected in the Rockall Trough with research surveys and from
commercial landings from fishing vessels operating on the Hebridean Continental Slope.
The mean mercury concentration of orange roughy was below 0.5 mglkg, but some
individuals were found to have concentrations of up to 0.86 mglkg. Concentrations of
mercury were found to increase with both age and length.
The ecosystem effects (negative and positive) of marine debris and examine options for its
collection and disposal have not been assessed.
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4.2.18. Vulnerable Marine Ecosystems (VMEs)
Please refer to Case Study 1c (blue ling) for more details and a more comprehensive review
of VMEs.
Table 727 VME monitoring
VME
Seeps
Vents
Carbonate mounds
Corals

yes
yes
yes
yes

Sponges

yes

Fish components

yes

Seamounts
Others

yes

Present

How Monitored?
Geological surveys
Geological surveys
Geological surveys
Geological surveys/ROV
deepwater ecology surveys
Geological surveys/ROV
deepwater ecology surveys
Geological surveys/ROV
deepwater ecology surveys

Issues

Areas closed to bottom trawling have been implemented on the Rockall and Hatton Bank,
the Anton Dhorn seamount and several seamount provinces on the Porcupine Bank. In
addition closed areas have been implemented whereby no catch of orange roughy is
allowed. The location of closed areas are shown in Section 6. Mixed deep‐water trawl
fisheries for grenadier, black scabbard and blue ling are still occurring in the areas (ICES
2009b).
There will be more surveys carried out in the area to identify VMEs in 2009 and possibly
beyond, to fulfil requirements of the EU Habitats Directive but also under the FP7 project
CORALFISH.

4.2.19. Socio‐economic data
No socio economic studies have been published on the Irish Deep water fishery so far,
however a PhD student at the University of Galway is working on the subject. (Naomi Foley
pers. comm). The study includes an application of a bioeconomic model to the available data
and a discussion on the economics of the fishery. This work is in progress and has not been
published. A paper which is still in progress is a review of valuation methods for deep sea
ecosystems, particularly corals.
The estimated mean distance from home port to main fishing grounds (Figures 111 and 112
is 120 nm for the Irish bottom trawl fleet and 200 nm (120 nm to landing port(s) in Scotland)
for the French bottom trawl fleet.
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Figure 111 A map showing the geographic location of deep‐water fishing grounds fished by
French, Irish, UK (England and Wales and Scotland) and Icelandic vessels, 2007 (ICES, 2009).

Figure 3512 Catches of Orange roughy by French, Irish, UK (England and Wales and Scotland) and
Icelandic vessels, 2007 (ICES, 20090
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Table 148 Number of vessels, size and engine power for Irish trawlers participating in deep water
fisheries.
Age
Length
year n
Mean Max Min Std Mean Max Min Std
2001 4
1,0
1,0 1,0 0,0 32,5 40,7 24,0 8,2
2002 5
2,0
2,0 2,0 0,0 33,0 40,7 24,0 7,2
2003 6
3,5
6,0 3,0 1,2 33,1 40,7 24,0 6,5
2004 6
2,3
7,0 1,0 1,9 32,5 38,3 24,0 5,7
2005 4
4,3
5,0 2,0 1,5 33,6 38,3 24,0 6,5
2006 3
5,0
3,0 6,0 1,7 33,1 38,3 24,0 7,9
2007 2
7,0
7,0 7,0 0,0 31,2 38,3 24,0 10,1

year
2001
2002
2003
2004
2005
2006
2007

n
4
5
6
6
4
3
2

GRT
Mean
483
460
491
468
458
488
478

Max
637
637
637
507
507
507
507

Min
340
340
340
340
346
346
346

Std
162
150
154
135
124
133
187

Mean
1454
1646
1542
1717
1987
1844
1691

KW
Max
1900
2414
2414
2950
2950
2950
1521

Min
1242
1242
1022
1022
1242
1242
1341

Std
301
502
516
775
833
959
494

Main type of fishing gear used:
• IRBT: bottom trawl
• FRBT: bottom trawl
Estimated average length of trips:
• IRBT: 10 days
• FRBT 10 days
On average there were 10 persons fully employed per Irish vessel. Of these approximately 7
were at sea, while 3 crew were ashore. All crew members were men. In 2001 100% of the
crew was Irish. This gradually changed so that in 2006 60% of the crew were foreigners,
mainly from Eastern Europe.
All vessels were skipper owned.

Total revenues, costs and profits
Total revenues, costs and profits in each of the last 3 years are not representative for the Irish
fishery. When the targeted fishery for orange roughy was carried out during the years 2001‐
2004 the normal revenue per week was approximately 100,000 – 200,000 euros. When fishing
on peaks, fuel consumption was approximately 3,500 litres per day. When fishing flat
grounds fuel consumption was 6,000 litres per day. Total costs per week were
approximately 20,000 euros. Capital costs varied between 700,000 and 1.1 million Euros.
Vessel owners are members of different Producer Organizations. Crew members were not
members of any union as far as we know.
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All vessels used the system of dividing the catch value by shares, however when it became
more common to use aast European crew, the system of fixed payments became dominant.
The economics were transparent for the crew in less than 50% of vessels.
The main market for orange roughy in Europe is the French fresh fish market. The Irish fleet
landed their fish into different ports in Ireland and the fish was transported by lorry to
France. Total landings of orange roughy into the auction markets in French ports are
presented in Table 149 and Figure 113. The landings that were sold to single buyers are not
included.
Table 149 landings of orange roughy into auction markeds in French Ports 2000‐2008
Year
Bologne
Le Guilvinec
Concarneau
Lorient
Total
2000
561 408
224 917
325
200 345
986 995
2001
659 570
308 897
23
153 296
1 121 786
2002
210 068
197 152
36
53 607
460 863
2003
146 993
287 905
203
118 953
554 054
2004
97 567
206 737
30 463
180 113
514 880
2005
35 796
46 054
124 351
81 656
287 856
2006
15 067
66 466
358 313
100 354
540 200
2007
10 323
32 340
87 168
46 647
176 478
2008
523
23 539
73 404
33 532
130 998
Total
1 737 316
1 394 007
674 286
968 502
4 774 110

1 200 000
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1 000 000

Le Guilvinec
Concarneau

800 000
KG

Lorient
600 000

T otal
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Figure 3613 Landings of orange roughy into auction markets in French Ports 2000‐2008

Average Prices for orange roughy during last three years are shown in Table 150. Data were
provided by IFREMER. (File: Orange Roughyvalueprices.xls)
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Table 150 Average prices in Euro per kg round weight for Orange Roughy in French auction
markets in the periode 2000 to 2008.
Year
Bologne
Le Guilvinec
Concarneau
Lorient
Total
2000
4,4
4,3
2,2
4,0
4,0
2001
3,8
3,5
3,6
3,5
2002
4,6
4,5
4,6
4,3
2003
5,7
5,5
4,6
5,3
5,4
2004
5,9
5,4
5,1
5,1
5,4
2005
5,9
6,5
6,5
5,4
6,1
2006
6,3
5,9
6,0
5,3
5,9
2007
6,1
6,3
6,8
6,7
6,5
2008
5,7
5,7
7,9
6,5
6,8
Total
5,3
5,1
5,9
5,1
5,3

Some vessels sold roughy to single buyers in France. The prices were however to a large
degree decided by the prices in the auctions and the latter give a good indication of the
prices achieved by all Irish deep‐water trawlers.
Prices in the fresh fish markets are highly dependant on demand and supply. The prices
have fluctuated as a result of the volume of fish landed. This is shown in Figures 114 and 115
where the landings into the auction markets and the average prices are plotted per month.
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Figure 3714 Monthly landings of orange roughy into the auction markets in French ports and the
average prices are plotted per month. (January 2000 – Decemeber 2008) (Source: IFREMER)
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Figure 3815 Landings (bars) and prices (lines)( French Francs) pr. month for orange roughy at the
Boulogne fish auction from March 1991 to February 1997 (Hareide and Thompson 2007).

All orange roughy from Irish trawlers were landed whole. The fish are neither gutted, nor
bled, and are iced on board and transported whole to France. In France the orange roughy is
filleted for either the domestic market or for export as frozen fillets to USA.
Production of orange roughy by year is calculated from total landings and auction prices. By
using landings data from ICES and average price per kg of orange roughy landed into
French auction markets, the total annual value of orange roughy production can be
calculated (Table 151).
Table 151 Landings and values of orange ooughy from irish deep water trawlers 2000 ‐ 2008
Total value (€)
Year
Landings (tons)
Price (€) pr kg
2000
0
4,00
0
2001
2 477
3,50
8 669 500
2002
5 244
4,30
22 549 200
2003
174
5,40
939 600
2004
190
5,40
1 026 000
2005
96
6,10
585 600
2006
38
5,90
224 200
2007
28
6,50
182 000
2008
0
6,80
0
Total

34 176 100

There are no subsidies in force for Deep water fisheries In Ireland.
Salz et al (2006) give information on total employment in the Irish Fishery sector for 2002 ‐
2003. Some of this information has been summarized and presented in Table 152, together
with data from the Irish deep water trawlers for 2002‐2003.
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Table 7352 Employment summary in the Irish fishing sector
Ireland
Irish Fishery
Employment (fishing)
1.764 mill 10584
Earnings (average per person)
35411€
9500€
Numbers of Fishing vessels
1425
Number of Deep water trawlers (2003)
464
Total KW
215 325
Value of landings (2003)
196 mill €
Employment (% males)
58 %
99 %

Deep water trawlers (2002 -2003)
80
40000
6
6
9252
22 mill €
100 %

Data on crews has been collected from interviews in 2009 and from observations by
observers in 2003 and 2004. In the Irish deep‐water fishery fleet the 76% of the crew were
Irish when the fishery started in 2001. Gradually the foreign crew became more common
and in 2005 68% of the crew was foreign. The foreigners were mainly working as deckhands.
These were mainly east Europeans. The engineers and the skippers and mates were mainly
from Ireland with a few exceptions. Only one of the vessels used Irish crew only. This vessel
left the fishery in 2005. The main reason for using foreign crew was to reduce costs. Ship
owners however claimed it was difficult to get Irish crew. Irish crew members claimed that
the ship owners preferred foreign crew because the cost was reduced and the foreigners did
not claim the same social rights and transparency as Irish crew.
Table 743 Number of
counted)
Year
Vessels (n)
2001
4
2002
5
2003
6
2004
6
2005
4

Irish crew and Foreign crew at sea during 2001‐2005 (crew on leave not
Irish crew
39
35
28
23
12

Foreign crew
12
14
20
25
26

Total
51
49
48
48
38

Mean Crew (n)
12,8
9,8
8,0
8,0
9,5

% Foreign
23,5
28,6
41,7
52,1
68,4

General comments on socio-economic factors
Economic and social factors are not currently considered in scientific analyses and advice to
fisheries management.
There is no coordination of socio‐economic studies as far as we know in Ireland. Collection
of data should be combined with biological sampling in ports and observer trips. This will
benefit both the quality of fishery and the socio economic data.
For EU fleets, socio‐economic data are provided under the DCF, however the disaggregation
was not low enough to select data specifically for the deep‐water fishery. Prior to 2009 socio‐
economic data were required at the demersal fleet level. After 2009 DCF requires the data to
be collected at a higher resolution i.e. at the deep‐water metier level.
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4.3. CS1c

Blue ling in ICES areas Vb,VI,VII and XIIb

4.3.1. Fisheries data
4.3.2. Fleet composition
Table 154 Summary of importance of fisheries data based on landings, fishing gear (passive vs
active) fleet size
UKSCOOT
UKSCOGILL
UKEWOT
UKEWP
UKEWLL
UKEWGILL
UKEWP
FRAOT
SPAOT
FAROT
FARLL
NORLL
SOVOT
IREOT
GEROT
LITHOT
POLOT
ICE?
ESTOT
RUSOT

Important
Less important
Important
Less important
Less important
Less important
Less important
Very important
Very important
Very important
Very important
Important
Less important
Less important
Less important
Less important
Less important
Less important
Less important
Important

4.3.3 Effort data
Table 155 Effort data for demersal and pelagic trawlers
Fleet ID Trawl type Min codend
Effort
Effort
(single,
mesh size
(days at
(days
double
sea)
fishing)
etc)
UKSCOOT Yes
Yes
Yes
Yes
UKEWOT Yes
Yes
Yes
Yes
FRAOT
Yes
Yes (100mm Yes
Yes
moving to
120mm)
SPAOT
Yes
Yes
No
Yes
excl.
Basque
Yes
Yes (100mm) No
Yes
Basque
(single)
FAROT
Yes
Yes (135mm) Yes
Yes

Effort (hrs
fishing)

Yes
Yes
Yes

GRT/GT
of
individual
vessels
Yes
Yes
Yes

Yes but
Yes
only for obs
trips
Yes
Yes
Yes
Yes

KW of
individual
vessels
Yes
Yes
Yes

Yes
Yes
Yes

UKSCOOT:
Effort data is available by statistical rectangle. Landings declarations are available at a trip
based level of resolution. We also have access to daily logbook declarations, however their
accuracy has not been proved.
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UKEWOT:
Effort data is available by statistical rectangle and, from 2003 onwards. Landings
declarations are available at a trip based level of resolution.
FRAOT:
Available by haul from skipper tally‐books 2000 onwards.
SPAOT (Basque):
Data are available by rectangle but can be extrapolated to Lat and Long level.
Table 756 Effort data for longliners
Fleet ID
L/L type Number of Hook type
Effort
(vert, horiz longlines
and size
(days at
etc)
sea)
FARLL
?
?
?
?
NORLL
Vert
Yes
Yes
Yes

?
Yes

SPALL

Yes

Horiz

Yes

Yes

No

Effort
(days
fishing)

Effort
GRT/GT of
(soaktime) individual
vessels
?
?
Yes- but
Yes
not all
vessels
No
Yes

There is no information available regarding the minimum level at which anonymised data in
each field can be provided (haul/day/trip/month/year)
Table 767 Effort data for netters
Fleet ID
Net type Number
(gill,
of fleets
trammel
etc)
UKEWGILL Gillnet
Yes
UKSCOGILL Gillnet
Yes

Length Mesh
of fleets size

Effort
Effort
(days at (days
sea)
fishing)

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Effort
GRT/GT
(soaktime) of
individual
vessels
Yes
Yes
Yes
Yes

UKSCOGILL:
Effort data is available by statistical rectangle. Landings declarations are available at a trip
based level of resolution. We also have access to daily logbook declarations; however their
accuracy has not been proved.
UKEWGILL:
Effort data is available by statistical rectangle and, from 2003 owards, by haul and depth
(latter is work in progress). Landings declarations are available at a trip based level of
resolution.
The content, availability and quality of fishing effort data could be improved by:
UKSCOOT & UKSCOGILL:
Quality of effort data would be improved by a roll‐out of the e‐logbooks scheme. Currently
data are considered reliable at a trip level, but accuracy of allocation of landings and effort
within a trip has not been proven and a mandatory electronic logbook would be a step in the
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right direction to improving this. Need better compliance with Deep‐water licencing scheme
so that information on fishing depth is available.
FAROT and FARLL:
Need better compliance. Should improve with gradual introduction of e‐logbooks (not
mandatory at present).
SPAOT (Basque):
Mostly of the information is given by statistical rectangle and could be improved if the data
in logbooks were in lat and long. The availability of not codified information from VMS
would allow the identification the vessels of each fleet and to improve significantly the
quality of fishing effort data.

4.3.3. VMS data
Table 158 Available time‐series of data or VMS plots, disaggregated by fleet ID where possible.
Fleet ID
Is VMS
Do VMS Are VMS If an EU Have VMS Have they Is a VMS
monitoring
data
data
fleet, has data been
been
footprint
mandatory? exist?
available funding
linked
postavailable
for
State
for VMS
with
processed for each
scientific
years
been
logbook to identify
fleet?
analysis? claimed
or
fishing
under the observer
gear?
DCF?
data?
UKSCOOT
For vessels Yes
Yes
Yes
Yes
Yes
Could be if
>15m
2006 required
2010
UKEWOT
For vessels Yes from Yes
Yes
Yes
Yes
Could be if
>15m
2000
required
onwards
(vessels
>24 m)
and 2006
onwards
for others
FRAOT
Yes
2003Yes
Yes -2009 No
No
No
onwards
SPAOT excl
Yes
?
No
Yes
No
No
No
Basque
Basque
Yes
Yes
No
No
No
No
No
FAROT
For vessels 2008No
?
No
No
No
>15m
FARLL
For vessels 2008No
?
No
No
No
>15m
NORLL
?
?
?
?
?
?
?
UKEWGILL
As per
As per
As per
As per
As per
As per
As per
UKEWOT
UKEWOT UKEWOT UKEWOT UKEWOT UKEWOT UKEWOT
UKSCOTGILL N/K
N/K
N/K
N/K
N/K
N/K
N/K

The content, availability and quality of VMS data could be improved by:
UKSCOOT:
Access to VMS data at Marine Scotland is relatively recent and work is currently ongoing to
determine how to use it effectively, for instance the ongoing EU Lot 2 project “Development
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of Tools for Logbook and VMS Analysis”. Work is currently underway identifying the
appropriate scale of resolution required to resolve fishing activity with respect to proposed
deep‐water MPAs.
UKSCOOT:
Quality of VMS data would be improved by reducing the mandatory polling frequency from
bihourly to around every 15‐20 minutes. This would enable the soak times of static gears to
be measured much more effectively, and allow a more precise estimation of effort than the
currently applied kilowatt‐day.
FAROT and FARLL:
Make VMS data available for scientific use.

4.3.4. Observer data
Table 779 Observer operations by fleet
Fleet ID
Observer
% of vessel
If EU vessels –
funded under DCF or
type:
trips
enforcement compliance with EC
covered
or scientific Deep-water Licensing
Reg?
or both?
UKSCOOT
Scientific
Yes
Variable
UKEWOT
No observers
FRAOT

Scientific

SPAOT

Scientific

Some DCF/some
licensing
DCF

FAROT
FARLL
NORLL
UKEWGILL

Enforcement
N/K
?
Scientific

?
N/K
?
EC Licensing

UKSCOTGILL

None

N/A

?
Porcupine
(Basque) 3/4%
Hatton
(nonBasque)– 620% fishing
days 20052008
N/K
N/K
?
Variable

No
coverage
as all are
AngloSpanish
landing to
Spain

330

Sampling
Plan /SOP
available?

Data made
available to
stock
assessments?

Yes

If requested
Historical
fishery
Yes , from 2009
onwards
Yes from 2010
onwards

Yes – (in
French!)
No

N?K
N/K
?
Yes

Yes

No
N/K
?
Not fully –obs
scheme now
terminated.
N/A

Table 7860 Fisheries data recorded by observers
Fishing
Fleet ID
Species
Species
composition composition effort
details
of retained
of
(see
catch?
discarded
under
catch?
4.1.2)
UKSCOOT
Yes
Yes
Yes
UKEWOT
Yes
Yes
Yes
FRAOT
?
?
?
SPAOT
Yes
Yes (2003Yes
(2003-2009) 2009) except (2001invertebrates 2009
at Porcupine Basque)
FAROT
No
No
No
FARLL
No
No
No
NORLL
?
?
?
UKEWLL
Yes
Yes
Yes
UKEWGILL
Yes
Yes
Yes
UKSCOTGILL No
No
No

VME spps PET5 Seabirds Marine Turtles
e.g.
spp
mammals
corals and
sponges etc

No
Yes
?
NoPorc(Basque)
Yes-Hatton
(non-Basque)
No
No
?
Yes
Yes
No

Yes
Yes
?
Yes

No
Yes
?
No

Yes
Yes
?
Yes

Yes
Yes
?
Yes

No
No
?
Yes
Yes
No

No
No
?
Yes
Yes
No

No
No
?
Yes
Yes
No

No
No
?
Yes
Yes
No

Species range covered may vary across fleets known to have observers.
SPAOT (Basque):
All species in retained and discarded catch are recorded.
The species ID keys are available and fit for purpose for all fleets known to have observers.
Species are recorded by:
• UKSCOOT: by number.
• UKEWGILL & UKEWLL: by number and weight (but not directly, derived from
length data).
• SPAOT: Number and weight at Porcupine(Basque) and weight only at Hatton(non‐
Basque).
• FRAOT: weight and number
Fishing effort details recorded by observers on vessels in each fleet.
• UKSCOOT: Start and end time of haul, position.
• UKEWGILL & UKEWLL: Start and end time of haul, position, depth, length of and
type of gear used.
• SPAOT: Start and end time of haul position(non‐Basque),by rectangle(Basque),
number fishing days, hauls, trips).
• FRAOT: Type and size of gear, tow duration, depth, target spp. shooting and hauling
position.
Observer recording of corals and sponges:
• UKSCOOT: No.
• UKEWGILL & UKEWLL: occasionally presence/absence.
5

PET – protected, endangered or threatened species.
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•
•
•

SPAOT (Non‐Basque): Hatton presence/weight under ECOVUL/HARPA Project
(includes all invertebrates).
SPAOT (Basque): Porcupine No.
FRAOT: presence/absence.

The taxonomic level are corals and sponges identified:
• UKSCOOT: N/A.
• UKEWGILL & UKEWLL: N/A.
• SPAOT (non‐Basque) Hatton: main taxa.
Availability of coral and sponge ID keys and their fitness for purpose:
• UKSCOOT: N/A.
• UKEWGILL & UKEWLL: N/A.
• SPAOT (non‐Basque): at Hatton
•
PET spp captured by fleet:
• UKSCOOT: See WGEF report for details of DW shark status. Number, length and
sex should be recorded.
• UKEWGILL & UKEWLL: data currently under analysis.
• SPAOT (non‐Basque):
• SPAOT (Basque): The number of (fish) PET caught by trawlers fleet in VI and VII is
very scarce. The fishing gear is not adequate to fish large pelagic sharks as
porbeagle, basking shark, sikis, Alopias spp or mammals. Only two occasional
catches of porbeagle have been recorded since 2001. No catches mammals are
recorded. The only detail recorded is the number of kg landed
Seabird spp captured by fleet:
• UKSCOOT: No details recorded.
• UKEWGILL & UKEWLL: data currently under analysis.
• FRAOT: none taken.
• SPAOT (Basque): no seabirds taken.
Marine mammal spp captured by fleet:
• UKSCOOT: Number and species should be recorded for cetacean capture, however
this has not occurred on observed trips to date. Observers also record details of
sightings of marine mammals.
• UKEWGILL & UKEWLL: None reported.
• FRAOT: none reported.
• SPAOT (non‐Basque) Hatton: under Spanish Project.
• SPAOT (Basque): none taken.
Turtle spp captured by fleet:
• UKSCOOT: Number and species should be recorded for turtle capture, however this
has not occurred on observed trips to date. Observers also record details of sightings
of turtles.
• UKEWGILL & UKEWLL: None reported.
• FRAOT: None reported.
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•
•

SPAOT (Non‐Basque) Hatton: Yes under a Spanish Project.
SPAOT (Basque): one taken.

Observer coverage, availability and quality and the use of observer data could be improved
by:
UKSCOOT:
Increased number of trips on deep‐water vessels, however resources remain an issue.
Improved cooperation with the industry.
Most deep‐water landings in Scotland are transhipped immediately to markets in
continental Europe and responsibility for sampling lies with country of first sale (EU regs
1581/2004 and 199/2008). Any data collected doesn’t seem to find its way back to country of
landing.
Improved coordination of otolith work. Small numbers of each species may be collected by
each country, but a concerted programme of otolith reading, for example if one country
agreed to read blue ling, another tusk and so on, coverage and quality of data would likely
be improved.
FAROT & FARLL:
Useful if observers could also do scientific sampling.
FRAOT:
Coverage good (300 days/per year) but shark ID needs to be improved.
SPAOT (Non‐Basque):
Hatton: too much work, need 2 per trip, at least 1 experienced some currently inexperienced.
Not all data used ‐ lack of time?
SPAOT (Basque):
Porcupine: It can be improved with a more extent period of the observed on board covering
the months with more fishing activity of the fleet.
The identification of invertebrates, coral and sponges should be improved in order to record
the catches of this species.

4.3.5. Fishing footprint
Landings data for blue ling in 2006 and 2007 aggregated at the level of statistical rectangle
were provided to the working group by France, Ireland, the UK (England and Wales and
Scotland) and Iceland. These are shown in Figures 116 and 117 (ICES WGDEEP, 2009).
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Figure 3916 Catches of blue ling by French, Irish, UK (England, Wales and Scotland) and Icelandic
vessels, 2006.

Figure 4017 Catches of blue ling by French, Irish, UK (England, Wales and Scotland) and Icelandic
vessels, 2007.
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Changes in the spatial pattern of fishing effort:
FRAOT:
The total effort from the French fleet decreased since 2003 and a larger proportion is now
expended on shelf areas of the Porcupine Bank and the Celtic Sea. This derives from two
main factors:
•

•

Due to smaller quotas, a smaller number of vessels prosecute an exclusive deep‐water
fishing activity and most vessels do both deep‐water and shelf fishing. The total effort of
the French fleet of vessels holding a deep‐sea fishing permit (article 3 of EC regulation
no. 2347/2002) therefore included an increasing proportion of shelf fishing over recent
years.
Some vessels hold a deep‐water fishing license although they donʹt land significant
amount of deep‐water fish and possibly no blue ling at all. Their deep‐water fishing
licence is only kept to allow them landing small or occasional by‐catch of deep‐water
species (the EC regulation n° 2347/2002 requires that vessels landing more than 100 kg of
deep‐water species during a fishing trip held a deep‐sea fishing permit).

The effort in areas where blue ling is caught (Figure 118) has decreased in recent years and is
more concentrated along the west of Scotland slope. Areas to the North and West of the
Hatton bank were no longer fished. In recent years smaller blue ling quotas were caught at
lesser distance from landings ports (i.e. in Scotland), this together with higher fuel prices,
have reduced the interest of steaming farther offshore.
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Figure 4118 Distribution of the effort of the French fleet holding a deep‐sea fishing permit.

SPAOT (Basque country):
The low number of fishing units (Basque Country trawlers) in the subarea VI make the effort
in the area very variable by year. Although the fishing activity has been always located in
the same fishing grounds (between the latitudes 59º and 57º N and longitudes 10º W y 7º5’
W) and period (from May to July) in some of the years of the historical series, landings were
not recorded (2004 and 2008 ) (Figure 108).

The distribution of fishing effort by depth strata:
FRAOT:
There is information from French tallybooks (see Lorance et al., 2009 for details of the
tallybook scheme). Fishing depth increased during the 1990s and decreased in recent years
(Figure 119). The information from tallybooks is confirmed by anecdotal information that in
the 1990s, vessels were progressively equipped with winches and equipments to fish deeper
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in recent years; they tended to reduce the fishing depth in order to catch a species
composition consistent with quotas and suitable for marketing opportunities.

Annual fishing time (%)

100%

14001600m

80%

12001399m

60%

10001199m
40%

800999m
20%

600799m
2008

2006

2004

2002

2000

1998

1996

1994

1992

0%

Figure 4219 Distribution of fishing time per depth range for 30 French vessels targeting roundnose
grenadier in ICES divisions Vb, VI, VII. The percentages represent the proportions of the total
fishing time each for each year spent in each depth band (from Pawlowski and Lorance, 2009).

SPAOT (Basque Country):
Because of a special survey in commercial vessels in the years 2002, 2004, 2005, 2006 there is
information of fishing effort by Lat and long. This information could be translate by depth
strata.
UKSCOOT and UKSOGILL:
Not known.
UKEWGILL and UKEWLL:
Available but not analysed.
Highest level of resolution and lowest level of disaggregation available for data of
position of fishing recorded in logbooks:
FRAOT:
The statistical rectangle is reported in EU logbooks. In the last 20 years, the bulk of the effort
and catch of deep‐water species by French vessels has been reported by rectangles. In older
periods, data were not always reported by statistical rectangle and may have been reported
by ICES divisions or sub‐areas.
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UKSCOOT and UKSOGILL:
Fishing position is recorded in logbooks at a statistical rectangle level, however where
logbooks have been linked with VMS data (all Scottish vessels and EU vessels landing into
Scotland, 2006‐2010) position of fishing effort can be resolved every two hours.
UKEWGILL and UKEWLL:
Fishing position is recorded in logbooks at a statistical rectangle level, however where
logbooks have been linked with VMS data. position of fishing effort can be resolved every
two hours.
SPAOT (Basque Country):
Highest level of resolution in logbooks is the ICES rectangle.
FAROT & FARLL:
Highest level of resolution is the ICES statistical rectangle but there may be concerns about
confidentiality.

4.3.6. Abundance indices derived from commercial catch and effort data
From ICES WGDEEP Reports 2009:
•
•
•

CPUE data are available for Faroese trawlers in Division Vb 1994‐2008 (Figure 120);
Revised time‐series (1989‐2007) of LPUE data from French trawlers in Vb,VI,VII
(Figure 111);
Spanish baka trawl series .

Figure 4320 Blue ling CPUE in Vb from Faroese otter trawlers >1000 HP (data for 2008 are
provisional).

ICES WGDEEP in 2008 commented: CPUE data for Faroese trawlers in Subarea Vb must be
treated with caution because there have been shifts in species‐directivity during the time period. For
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example, there was a shift away from saithe and redfish towards deep‐water species between 1995 and
1999, and this is reflected by a large increase in CPUE for blue ling across these years. Data for
recent years shows evidence of a slight increase in abundance but this should be interpreted in the
context of the entire history of this stock. Previous assessments have indicated a strong decline in
stock over the period of the fishery, so Faroese abundance data for recent years may reflect small
perturbations or possibly a small increase from a very low historical level.
Several problems have been seen previously in the French time series of CPUE. In the 1990s,
i.e. the first decade of the mixed fishery targeting roundnose grenadier, black scabbardfish
and sikis sharks, CPUEs were shown to vary of over 3 different French sub‐fleets. Only the
CPUE for a sub‐fleet of large high‐sea trawlers prosecuting a pure deep‐water activity was
considered as a reliable indicator of stock abundance (Lorance and Dupouy, 2001). Due to
disruption of the time series of French catch statistics database, such CPUE could not be
updated in the 2000s.
In 2006, a WGDEEP Working Document showed that several factors affected the French
CPUEs. In particular the fishery has been exploiting new fishing grounds in the 2000s and
the CPUEs in these new grounds was higher that in grounds fished since the early 1990s,
driving an increase in overall CPUE. CPUE, when calculated for small areas, showed
different trends (Biseau, 2006WD). In addition, due to changes in the national fishery
statistics system, the effort data before and after 1999 were not fully consistent.
Use of total CPUE for all the French fleet is problematic because the composition of the fleet
has varied over time with changing proportions of large high‐sea trawlers (more than 45 m
overall length and 1400 kw power) and medium size high‐sea trawlers (28‐40 m overall
length, less than 1000 kw).
Nevertheless, for each of blue ling, roundnose grenadier, black scabbardfish and orange
roughy, time‐series of CPUE have been computed: in different ways:
1. Total annual catch divided by total effort;
2. Total annual catch in a reference area divided by total effort in the same area (Figure
121);
3. The same as (2) but for a reference fleet;
4. the same as (2) but for the reference fleet considering only directed effort (i.e. effort
from sub‐trip where the species makes at least 10% of the total catch) (Figure 121).
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Figure 4421 Blue ling LPUEs for French trawlers fishing in Vb and VI. (i) dotted line: LPUE all
vessels, (ii) dashed line: LPUE of the reference fleet, and (iii) solid line: directed LPUE of the
reference fleet (landings for fishing trip where blue ling >10% of total landings).

The reference area (Figure 122) was defined based upon the working paper from Biseau
(2006).

Figure 122 Areas used to compute CPUE of French vessels (green: New grounds in Vb and VI; dark
green: reference area in Vb; pink: others in VI; purple: continental slope in VI; red: reference in VII).
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Figure 123 Total CPUE for all French vessels in the reference area. R: roundnose grenadier; B:
blue ling; S: black scabbardfish; O: orange roughy.

Figure 124 Directed CPUE from the reference fleet (a fleet of large high‐sea trawlers doing a pure
deepwater fishing). R: roundnose grenadier; B: blue ling; S: black scabbardfish; O: orange
roughy.
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At ICES WGDEEP in 2009, it was reported that an updated exploratory assessment for this
stock was not attempted this year as the French abundance index (used in previous
assessments) needs to be re‐analysed as the vessels in the reference fleet previously used to
generate an index back in time to the start of the fishery have stopped fishing.

4.3.7. Information and data made available by fishers, fisher organisations
or other stakeholders
FRAOT:
A new LPUE series is available from French otter trawl skipper tally book data (haul by
haul), developed in cooperation with French Industry.
FAROT andFARLL:
No programmes in place.
SPAOT – Hatton
Nothing in place. However, Fishers have offered to participate and liaise with
DEEPFISHMAN.
FRAOT in more detail (from Lorance, 2009):
A database of tallybooks, from skippersʹ own logbooks, provided by the French industry
involved in deep‐water fishing to the west of the British Isles was used to standardise blue
ling Landings per Unit of Effort (LPUEs). The data covered the years 1992‐2008, but only
data for the period 2000‐2007 are of suffuicent quantity and coverage to develop an
abundance index. For each haul, landings by species, tow duration, depth and location were
reported. Compared to EU logbooks, this database is on a haul by haul basis instead of being
aggregated by fishing sub‐trips combining hauls from the same day, ICES rectangle and
gear. Moreover, it includes depth, which is a major factor for catch rates in deepwater
fisheries. LPUEs were estimated from Generalised Additive Models (GAMs) with depth,
vessel, statistical rectangle and zone by year as explanatory variables. Owing to the
statistical distribution of landings rates, landings were modelled by a Tweedie distribution,
which is a compound Poisson distribution and allows to handle data with many zeros, as it
is typical for catch data. In order to investigate how to reliably track stock trends, LPUEs
were estimated in five regions for different subsets including or not the spawning season,
when blue ling aggregates, or considering tows where blue ling was only a bycatch. The
results based on the tallybook data indicated that blue ling LPUEs have been mainly stable
over the past decade. This is consistent with stable mean length in the landings. Haul by
haul data are suitable to derive abundance indices for deep‐water fisheries assessments.
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Figure 4525 Reference areas (set of statistical rectangles) used to calculate French LPUEs for blue
ling (a) and number of hauls per area in full dataset (b). Dark grey: new grounds in V (new5);
light grey: new grounds in VI (new6); purple: edge in VI (edge6); blue: reference in V (ref5);
salmon: all grounds in VII (ref7). Depth contours are 200, 1000 and 2000 m.
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Figure 4626 Predicted standardised relative blue ling LPUE per dataset and area. Predictions are
made for one vessel in January (March for c), 300 mins fishing time and 700 depth.
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Figure 4727 Impact of threshold value for bycatch dataset (P=13) on predictions.

Implications of fisheries data for assessment and management
If abundance indices based on commercial landings and effort data are to be used to tune
assessments they need to cover the entire period of the fishery.
Fishers could play a stronger role in providing data and information for monitoring and
assessments through the use of sentinel fishers.
However, the best way forward for the future is to use an abundance index from an
internationally coordinated fisheries‐independent trawl survey of Vb, VI, VII and XIIb as
put forward at WGDEEP in 2009, and formally proposed by ICES PGNEACS.
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4.3.8. Fisheries‐independent survey data
Table 161 Fisheries‐independent survey data by country
Country Name of
Name of
Gear
Time of Frequency
survey
vessel (RV
used:
year
&
or
trawl,
duration
commercial? acoustic
etc
Faroes Spring
Magnuss
Bottom
Spring Annual
survey for Heinason
trawl
cod,
haddock
and saithe
Faroes Summer Magnuss
Bottom
Summer Annual
survey for Heinason
trawl
cod,
haddock
and saithe
Spain
Porcupine RV Vizconde Porcupine Sept/Oct Annual
groundfish de Eza
baca
survey
trawl
40/52, ~3
m vertical
opening,
~120 m
door
spread
Scotland Scottish
Scotia
Bottom
Sept
Now
deeptrawl
annual
water
survey
Ireland Irish
Celtic
Bottom
Sept.
Annual
deepExplorer
trawl
water
survey

Timeseries
available

Cover
entire
stock
area?

If EU
country,
is DCF
funded?

1994
onwards

No Vb
only

1996
onwards

No Vb
only

2001
onwards

Porcupine Yes,
Bank
probably
(VIIc) only

1998
onwards

VI only

Was but
not in
2010

2006
Porcupine Was but
onwards? Bank
not in
(VIIb-k)
2010

Faroese spring and summer surveys:
Background information on these surveys is not available. Available abundances indices for

blue ling are shown in Table 162 and Figure 123.
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Table 7962 Blue ling catch, effort and CPUE in the Faroese trawl surveys in Vb

Figure 4828 Blue ling CPUE series from Faroese trawl surveys in Vb

There appears to have been an increase in CPUE of blue ling in the Faroese trawl summer
survey in Vb in 2004 and 2005 (see below), however this trend was not continued in 2006
and 2007. The CPUE trend from both the spring and summers surveys should be treated
with caution because blue ling is usually taken in low numbers as the surveys are targeted at
cod, haddock and saithe (ICES, 2008).
Spanish Porcupine bottom trawl survey:
This survey aims to collect data on the distribution and relative abundance, and biological
information of commercial fish in Porcupine bank area (ICES Division VIIb‐k). The survey
only covers a small spatial area and is targeted primarily at species other than blue ling. The
primary species are hake, monkfish, white anglerfish and megrim, which abundance indices
are estimated by age, with abundance indices also estimated for Nephrops, four‐spot
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megrim and blue whiting. Data collection is also collected for other demersal fish species
and invertebrates. Regarding blue ling, this survey catches are almost only Spanish Ling,
and only one blue ling has been caught and clearly identified. Of course in the middle of the
catches of Spanish ling, a few blue ling could have slipped, especially smaller ones if there
are any, but don’t think is much likely. In any case I think a detailed guide with photos and
identification keys to be distributed among the survey people would be helpful here, since
probably there are some miss‐identifications problems between both species.
This survey is random stratified with two geographical strata (northern and southern) and 3
depth strata (170‐300m, 301‐450m, 451‐800m). Stations are allocated at random according to
the strata surface using an algorithm that prevents stations in contiguous squares to be
selected. Hauls last 30’ with a speed of 3.5 kn. Additional work undertaken included CTD
casts at most trawl stations and some radials to the outer part of Porcupine Bank. Besides
box corer have been deployed in 2006‐9 and sediment collectors place on the ground‐rope to
study ground types.
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Figure 129 Survey grid planned for 2009 and hauls finally carried out.Upper 39.46 m Lower 51.96 m
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Figure 4930 Porcupine baca specifications. (*)On the lateral columns (left for upper and lateral
panels, right for the lower panel) first figure corresponds to the number of meshes or knots and
the second one to the length (m). Floats: 11 (280 mm) on the headline every 50 cm + 34 (200 mm) on
the wings every 50 cm + 16 (200 mm) on the wings every 100 cm + 1 additional float (200 mm) at
each butterfly or danleno (which one is the correct technical word?). Sweeps: 250 m, combination
rope with 6 strings Eurosteel (Stainless steel core), 55 mm Ø. (630 kg/250 m). Groundrope: 26 mm
Ø, with double nylon coat and 50 kg of 12 mm Ø chains. Bridles: Upper 10 m 14 mm Ø; Lower 10
m 18 mm Ø with a single nylon coat.

Survey is planned to cover the Porcupine bank area, an area where there are no other IBTS
surveys, but extending the survey to all the area covered by the various stocks of interest,
and deeper than it is working in the area would require much more time than available, so
the idea is to cover an area not surveyed by other vessels and countries while the Irish shelf
is covered by Ireland, the Celtic sea by Ireland, France and UK, while the northern Scottish
grounds are covered by UK Scotland.
The selectivity of the gear is that of a trawl gear with 90 mm mesh size and an inner liner 20
mm covering the codend. Of course selectivity is quite variable depending on the species
referred, but in the case of blue ling would catch much o the specimens recruited to the
bottom.
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The FRS (Scottish) deepwater survey:
The FRS deep‐water survey dates back to 1996 although strictly comparable data are
available from 1998 onwards with the advent of the current research vessel FRV Scotia.
From 1998 through 2004 a biannual survey covered a core area from between 55 to 59 ° N
with a depth stratification at 500, 1000, 1500 and 1800 m. Additional stations have also been
trawled at intermediate depth strata, most notably at 750m. Since 2005 the survey became
annual and while retaining its core survey stations on the shelf slope began to expand its
geographic scope to the eastern flank of Rockall bank and to the Anton Dohrn seamount and
Rosemary bank. The survey takes place in September and is usually in the region of 14 days.
The survey uses a Jackson BT184 bottom trawl with rock‐hopper groundgear, Morgere
ovalfoil 1700 kg doors (area 5.82 m) and 100 m sweeps. Flotation is provided by 8 inch
titanium floats rated to 2500 m. Mesh size on the cod‐end is 20 mm. The net is monitored
using Scanmar sensors to give headline height, depth and distance of wings and doors. A
bottom contact sensor is attached to the ground‐gear to assess when the gear is on the
seabed. A data logger (StarOddi high pressure Centi DST) is also attached to the headline to
record temperature at depth.
The main objective of the survey is to obtain data on the composition, distribution and
abundance of the continental slope fish species between depths of 500 – 1800 m. The survey
has other multidisciplinary objectives including hydrographic deployments and TV/video
surveys of the shelf slope, Rockall and the seamounts for the purposes of mapping
Nephrops distribution and habitat types such as coral reefs. In addition collection of
biological material for otolith and genetic studies is regularly undertaken.

Figure 131. Sample area of the Scottish deepwater survey.
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Figure 132. Scottish Deep‐water Survey; trend in annual mean cpue (± 1 s.e.).

The Irish Deep‐water Survey:
The Irish deep‐water survey has been conducted since 2006 and covers ICES areas VIa and
VIIc. It aims to characterise the different components of the slope and deepwater ecosystem
in a multidisciplinary fashion. The primary aim is to produce abundance indices of shelf
edge, slope and deepwater fish communities and further to study their distribution patterns
and biological parameters across depth transects at three target sites in the north‐east
Atlantic. It further aims to collect biological information on the main deepwater species
including length, weight, maturity, sex ratio and feeding. The vessel carries out fishing hauls
in three main study areas. These areas were selected after analysis of fishing tows carried
out during the Irish deepwater survey programme in the 1990s.
The gear used is a Jackson trawl with heavy groundgear (D‐gear) and Scanmar net
monitoring sensors. The doors used are also Morgere ovalfoil 1700 kg doors (area 5.82 m),
but the floats are 11” titanium floats. Bottom contact sensors are planned to be used on the
Irish survey from 2008 onwards. The hauls are carried out along the slope with an effective
fishing time for each haul of two hours. CTD transects are carried out at night from 250 to
2000m. Also sediment grabs are carried out using Hammon and Shipek grabs. Two
sub‐areas are located on the western continental slope (Vidal Bank and Donegal) and one
area on the northern slope of the Porcupine Bank (N. Porcupine). During the 2006 survey
depths fished were 500m, 750m, 1000m and 1500m. In 2007 the 750m stratum was dropped
and the survey was extended to 1800m. Since 2006 the surveys have been coordinated with
the Scottish deepwater survey that covers the slope in area IVa from 55º to 58.5ºN at the
same time.
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Figure 133. Sample area and haul position of the Irish deepwater survey.

Figure 134. Irish Deep‐water Survey; trend in annual mean cpue (± 1 s.e.).
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Potential recruit indices:
Information regarding trends in recruitment has not been available for previous
assessments, and time‐series data of juvenile blue ling from Faroese, Irish and Spanish
surveys (Figures 135 and 137) may be a potential source of recruit indices for future
assessments.

Figure 135 Number of juvenile (<80 cm) and adult (>80 cm) blue ling caught in the spring (top) an
summer (bottom) Faroese surveys.
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Figure 136. Juvenile blue ling (<80 cm) caught during Faroese surveys in Vb.

Figure 5037 Length distribution and abundance of the juvenile blue ling (<80 cm) caught during
Irish trawl surveys on the Porcupine Bank 2004‐07.

Figure 5138 Bathymetric distribution of blue ling catches (numbers/30 min haul – x axis) by size
range in Spanish bottom trawl surveys on Porcupine Bank (2001‐2007 combined). The number of
hauls is given to the right of each column in the lefthand paragraph. Note difference in scale of X
axis between graphs.
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New surveys under consideration:
Proposal from ICES PGNEACS (2009):
The primary aims of the proposed central NEA deep‐water survey are:
• To provide indices of relative abundance of those species that are representative of
the main stock units, including southern blue ling (as highlighted in Section 2).
• to determine the spatial and depth distribution of target and non target deep‐water
species.
• to provide indices of the biodiversity of the fish assemblages and data to assess the
affect of fishing on the ecosystem.
To be fit for purpose the survey should sample the geographic and depth ranges of the main
species or stocks of interest, over a period that is sufficient to detect trends within 5 to 10
years. This section of the report deals with the geographic extent of the survey, the depth
extent of the survey, the spatial resolution of the survey, the choice of stations and the
temporal resolution of the survey.
The central NE Atlantic area ranges from approximately 48º to 62º N and from 1º to 20º W.
This area (Fig 122) includes ICES areas IVa (West Shetland), V (Faroe Islands), VI (West of
Scotland slope and seamounts and Rockall/Hatton banks), VII (Porcu‐pine) and XIIb (west
Hatton bank). There are scientific reasons for considering this sector of the NEA as separate
from the Northern sector and the Southern sector. There is a strong faunal divide northeast
of the Wyville‐Thomson ridge at approximately 60 N 6 W where the Atlantic waters of the
Rockall trough merge with the Arc‐tic waters of the Norwegian Sea. Many of the main deep‐
water species extend to the limit of this boundary but not further. Equally at the southern
boundary there is a general change in species assemblage. Some species such as black
scabbardfish do occur further south, but by and large the fish assemblage of the central NEA
is characteristically different from that of the north and south. It should be noted that there
are several large areas in the central NEA that have been recently closed for conservation of
vulnerable marine ecosystems (VME’s) and these areas are not available to be sampled by
trawl surveys.
The area can be subdivided into 6 main survey areas (Figure 139); 1) Scottish slope, 2) the
Irish slope/Porcupine bank slope, 3) the Celtic sea slope /Bay of Biscay slope, 4) Rockall
bank, 5) Hatton bank, 6) a northern area including the seamounts, banks and the Wyville‐
Thomson ridge.
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Figure 5239 Map of the central northeast Atlantic showing the six areas proposed to be covered by
the central deep‐water survey. Also plotted are closed areas and current and historical research
vessel trawl station positions (colour‐coded by country).

Implications of fisheries-independent survey data for assessment and management:
The best way forward for future assessments is likely to be the use an abundance index
from an internationally coordinated fisheries‐independent trawl survey of Vb, VI, VII and
XIIb as put forward at WGDEEP in 2009, and formally proposed by ICES PGNEACS. Such a
survey would also be a platform for monitoring ecosystem indicators.
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4.3.9. Biological data for this stock
Table 163 Biological time series of data available (quarterly (Q) or annual (A), and if collected by
observers (O), by market sampling (MS) or both (OMS)).
Retained or Survey
Discarded
Fleet ID/
Length
Age
Sex
Mean Maturity Length Age
Sex Mean Maturity
Survey ID
comp. comp. comp. length comp.
comp. comp. comp. length comp.
FRAOT(OMS) MS
No
Q&A
84onwards
O
No
(dates?)
SPAOT(OMS) Porcupine No
Q&A
OMS
Hatton-O No
FAROT (MS) MS
Q&A
95onwards
FARLL (MS) MS
95onwards
Faroes trawl Yes
Survey spring
Faroes trawl Yes
surveysummer
Spain trawl Yes
survey
Scotland
Yes
trawl
survey
Ireland trawl Yes
survey

No

Yes

No

No

No

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Porcupine- Yes
No

Porcupine- No
No

No

No

No

No

Hatton O

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

Yes

HattonYes
No

No

No

Yes

No

No

No

Yes

No

No

No

Yes

No

No

Yes

Yes

Yes

No

Yes

Yes

Yes

No

Yes

Yes

Yes
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Figure 5340 Length distribution in the landings of blue ling from French otter fishing in Via.
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Figure 5441 Mean length in French trawl landings from Via
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Figure 5542 Length distributions of blue ling in Spanish bottom trawl surveys at Porcupine Bank,
2001‐2007.

Implications of biological data for assessments and management
There is a need access to (1) data underpinning length distributions and (2) all observer data.
Age data are not considered to be reliable. Time‐series age data not available and there has
been no attempt on length and age based assessments. Age determination workshops may
be requiredfor this species.

360

4.3.10. Ecosystem, biodiversity and VME data.
Known ecosystem types in the stock area include:
Open slopes:
The margins of the Porcupine Abyssal Plain (PAP) and of the Rockall Trough, both to the
west of the British Isles, span depths from c. 300m at the edge of the continental shelf to
4,000‐4,800m at their base. The topography of the slopes on the Porcupine‐Rockall margin is
relatively complex, particularly south of the Porcupine Seabight, where the slope is heavily
incised with channels, gullies and a large submarine canyon – the Whittard Canyon (see
below).
Deep basins:
At c. 4000 m and c. 4800 m depth respectively, the Porcupine Abyssal Plain and Rockall
Trough provide large expanses of deep basin ecosystems.
Seamounts:
Seamounts are underwater ‘mountains’ and are known to deflect local hydrodynamic flow,
creating areas of nutrient‐rich water upwelling (Christiansen and Wolff, 2003) which can
enhance the primary productivity (Kiriakoulakis et al., 2004). Locally productive areas can
in turn attract fauna from higher trophic levels resulting in spatially discreet ‘hotspots’ of
fish abundance and diversity (Gubbay, 2003), although results have been contradictory
(Christiansen et al., 1999; Martin and Christiansen, 2001). Higher diversity and biomass
around seamounts, which includes the presence of commercially valuable fish (Rogers 1994),
has meant that seamounts have been targeted by commercial fishermen, leading to concerns
about threats to the maintenance of their biodiversity (Gubbay, 2003).
The Anton Dohrn, Hebrides Terrace and Rosemary Bank Seamounts are located in the
northern part of the Rockall Trough, towards the Hebridean Shelf (Figure 143).
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Figure 5643 Locations of the Rosemary Bank and Anton Dohrn Seamounts. Source: JNCC

The largest of these, the Rosemary Bank Seamount, rises from the seabed at 2,300 m to a
depth of 300 m below the sea surface, and has a diameter of c. 70km. The Anton Dohrn
(Figure 144) and Hebrides Terrace Seamounts are smaller, with diameters of c. 50 km, and
are located at c. 2100 m water depth, rising to c. 600 m below the sea surface.

Figure 5744 3D image of the Anton Dohrn Seamount. Source: iucn.org.

Submarine canyons:
Submarine canyons are deep, steep‐sided valleys found along most of the world’s
continental margin. Often incising the continental shelf, canyons can form deep clefts that
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stretch from the shelf to the abyssal plain and by trapping much of the along‐shelf
transported suspended particulate matter, they can act as fast‐track pathways and sinks for
suspended sediment and particulate organic matter to the deep‐sea (Shepard, 1963; Gardner,
1989; Buscail and Germain, 1997; Duineveld et al., 2001; de Stigter et al., 2007; Oliveira et al.,
2007; Sanchez‐Vidal et al., 2008). Submarine canyons have very complex topography, with
relatively flat areas of sediment deposition contrasting with areas of steep, bare underwater
cliffs. Enhanced hydrodynamic regimes that vary throughout the canyon also contribute to
the resulting large range of habitat types.
The increase in organic matter often observed within submarine canyons, together with the
high habitat heterogeneity, has been linked to elevated abundance and biodiversity levels
relative to their surroundings (Vetter and Dayton, 1998, 1999; Sink et al., 2006), including the
presence of commercially important species such as the orange roughy (Lorance et al. 2002)
and the shrimp Aristeus antennatus (Sardà et al., YEAR; Company et al. 2008).
Canyons can be found along much of the Porcupine‐Rockall margin. More specifically, to
the south of the Goban Spur the continental shelf is heavily incised, giving way to a series of
submarine canyons (see Figure 145).

Figure 5845 Bathymetry of the Porcupine Seabight and Goban Spur showing complex canyon
systems. Source: http://www.geohab.org/agenda2006.html
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These remain relatively unexplored with the exception of the Whittard Canyon. The
Whittard Canyon begins at the shelf edge at c. 200m depth, and extends down to the Biscay
Abyssal Plain at more than 4000 m depth (Figures 146 and 147). The canyon itself is 1000 m
deep. Studies in the Whittard Canyon have been limited, but have observed enhanced
abundances of some benthic fauna, which may be linked to enhanced organic particle fluxes
through the canyon (Duineveld et al. 2001).

Figure 5946 Location of the Whittard Canyon to the south of the Goban Spur in the Porcupine
Seabight. Source: HERMES, NOCS.

Figure 6047 3D image of the Whittard Canyon, showing the course of the canyon from the shelf
(red) to the Biscay Abyssal Plain (purple) Source: HERMIONE, NOCS.
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Within the Porcupine Seabight smaller channels are also present as part of the Gollum
Channel system. This system is also relatively unexplored, but was the site of a submersible
expedition in the 1980s, providing a description of existing fauna (Tyler and Zibrowius,
1992).
Cold‐water coral and coral reefs:
Extensive reefs of the cold‐water corals Lophelia pertusa and Madrepora occulata have been
found in abundance in European seas, forming chains of up to 10km long (Figure 148). The
topographic complexity created by these reefs provides habitats for many other species and,
following recent technological advances allowing visual observations from ROVs and
camera systems, are thought to be hotspots of abundance and biodiversity (Jonsson et al.,
2004; Freiwald and Roberts, 2005; Henry and Roberts, 2007; Schöttner et al., 2009; Rüggeberg
et al. 2007).

Figure 6148 Distribution of deepwater Lophelia reefs in the North East Atlantic and wider
(WGRED, 2007 reproduced from Freiwald, 1998).

Carbonate mounds:
After death, coral reefs continue to provide a topographically complex habitat for other
species, as their skeletal remains form carbonate mounds of up to 300 m high, in waters
between 700 m and 1200 m. Many mounds are located within five major mound provinces
in the Blue Ling stock area (Figure 149).
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Figure 6249 Location of several coral‐mound provinces within the Blue Ling stock area. Source:
www.liv.ac.uk

Mound Provinces are located on the Porcupine‐Rockall margin (Figure 150), and have been
the subject of several research programmes in recent years, e.g., ACES (Atlantic Coral
Ecosystem Study), ECOMOUND (Environmental COntrols on MOUND formation along the
European margin), HERMES (Hotspot Ecosystem Research on the Margins of European
Seas) and now HERMIONE (Hotspot Ecosystem Research and Man’s Impact ON European
seas) and TRACES (TRans Atlantic Coral Ecosystem Study).
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Figure 6350 3D image of the Belgica Mound province, Porcupine Seabight. Source: www.AWI.de.

Sponge beds:
Dense aggregations of sponge beds (Pheronema carpenteri) have been observed and reported
by Rice et al. (1990) in the Porcupine Seabight at depths between 1000 m and 1300 m. There
are no other known studies dedicated to these aggregations, but these sponges have been
observed casually at similar depths in this area by other studies (Bett and Rice 1992; White
2003), and in the Hatton‐Rockall Trough and South Rockall Trough (Hughes and Gage
2004).

Current research programmes providing data to identify and delineate ecosystems in
this area:
The occurrence of several types of ecosystem in the stock area has been confirmed (see
above), however, there are several research programmes underway that aim to further
delineate them:
HERMIONE (Hotspot Ecosystem Research and Man’s Impact ON European seas): This FP7
research programme began in March 2009. The aims of this project are to make a major
advance in the knowledge of the functioning of deep‐sea ecosystems and their contribution
to the production of goods and services. The project will investigate several “hotspot” areas
in European seas. These include submarine canyons, chemosynthetic environments, open
slopes and basins, seamounts and cold water corals. On the Irish margin, HERMIONE
scientists will be investigating the Whittard Canyon, a long‐term deep‐ocean monitoring site
– Porcupine Abyssal Plain, and cold‐water coral mounds. No results are available as yet, as
the project is still in the early stages, though the website will be updated with news from the
programme as well as with contacts for whom to approach for data (www.eu‐hermione.net).
EuroSITES (European Ocean Observatory Network): Since 2002 a mooring has been in place
in the Porcupine Abyssal Plain (PAP), recording a range of measurements from the upper
1000m of the water column. The measurements being taken include temperature, salinity,
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chlorophyll‐a, nitrate, dissolved CO2 and particulate organic carbon. The collection of
current profile data and dissolved O2 data was expected to have been carried out during a
cruise in July 2009. Some of these data are transmitted by real‐time satellite, and all the data
are available via the website www.eurosites.info/pap.php. Seafloor data has also been
collected at this long‐term observatory (c. 5000m). Trawls have been carried out to assess
the species diversity, abundance and biomass of megafauna (large fauna), as well as towed
seabed photography and time‐lapse seabed photography. A variety of coring operations
(box‐cores, mega‐cores, multi‐cores) to investigate macrofauna and meiofauna have been
also been carried out. These data are available from Dr David Billett, Dr Brian Bett, and Prof.
Andrew Gooday at the National Oceanography Centre, Southampton.
The discovery of the “Amperima event” at the PAP observatory has been one of the
highlights of the PAP research programme. This event relates to a dramatic increase in the
abundance of a sea cucumber (Amperima rosea) in 1996 and resulting change in community
structure at PAP. The community shift is thought to be related to a change in the quality of
phytodetritus on the seafloor. This in turn suggests that potentially relatively minor changes
in the surface conditions could effect large community‐scale changes on the deep seafloor
(Billett et al. 2001).
The PAP long‐time series observatory is also part of CeDAMar, the Census of the Diversity
of Abyssal Marine life, (www.cedamar.org). This project, which began in 2000, aims to study
the diversity and evolution of marine life, and is funded until 2010.
CoralFISH (Ecosystem based management of corals, fish and fisheries in the deep waters of
Europe and beyond): CoralFISH was born out of a need recognised in two FP6 programmes
(HERMES and PROTECT) for more information regarding the interaction of fish and cold‐
water coral habitats. The aims of CoralFISH are to investigate these interactions, and to
develop monitoring and predictive monitoring tools for their management (www.eu‐fp7‐
coralfish.net).
The Porcupine Seabight and Rockall Trough make up one of the six study areas in the
CoralFISH project. As mentioned above, this area contains five cold‐water coral (CWC)
mound provinces – the Darwin, Logachev, Pelagia, Hovland and Belgica Mound provinces.
The specific aims of the project are to:
•
•
•
•
•

develop essential methodologies and indicators for baseline and subsequent
monitoring of closed areas;
integrate fish into coral ecosystem models to better understand coral fish‐carrying
capacity;
evaluate the distribution of deepwater bottom fishing effort to identify areas of
potential interaction and impact upon coral habitat;
use genetic fingerprinting to assess the potential erosion of genetic fitness of corals
due to long‐term exposure to fishing impacts;
construct bio‐economic models to assess management effects on corals and fisheries
to provide policy options;
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•

produce habitat suitability maps both regionally and for OSPAR Region V to identify
areas likely to contain vulnerable habitat. The latter will provide the EU with the
tools to address the issues raised by the UNGA resolution.

TRACES
(TRans‐Atlantic
Coral
Ecosystem
Study):
The
TRACES
project
(www.lophelia.org/traces) obtained EU funding in 2007 with its first research activities due
to begin in 2010. The aims of the project are to “investigate the biodiversity, connectivity and
climate change records associated with cold‐water coral habitats along the continental shelf
break and slope and with seamounts in the North Atlantic Ocean”. The details of this project
will be confirmed later this year (2009) but it is likely that the Porcupine Seabight and
Rockall Trough will be areas of interest.
SALSEA‐Merge: SALSEA‐Merge is an FP 7 programme set up to investigate the distribution
and migration of wild salmon in the north‐east Atlantic, including areas off the west coasts
of Ireland and Scotland (www.nasco.int/sas/salseamerge.htm). The project, which began in
2007, has seen three marine surveys carried out in 2008 and 2009 and aims to use both
genetic and ecological investigations to understand more about recent increases in salmon
mortality.
There are a variety of smaller projects investigating various aspects of marine biology in the
stock area. The following are associated with the Marine Institute, Galway, Ireland:
•

•

•

•
•

Long‐term dynamics of herring populations: Ph.D. scholarship (started 2007, funded
48 months), describing long‐term trends in biological parameters of herring in the
Celtic Sea and off NW Ireland.
Life‐history, ecology and dynamics of black scabbard: Ph.D. scholarship (started
2007, funding 48 months), addressing one of key issues in Sea Change, increasing
understanding of life history, ecology, dynamics and ecosystem roles of the black
scabbard in deep water ecosystems in the NE Atlantic, off Irish coast.
Impact of climate change on distribution biology and productivity of fish stocks in
waters around Ireland: Ph.D. scholarship (started 2007, funded 48 months).
Assessing impacts of climate change on dynamics of NE Atlantic mackerel and cod
stocks in waters around Ireland.
Irish Seabed survey‐multibeam mapping project – sea mounds were identified
through post analysis and preliminary data is published in Dorschel 2008.
Irish and British authorities are conduction mapping, ROV and interdisciplinary
surveys on the offshore banks to identify VMEs for SAC designation as well as the
ECOVUL surveys by Spain. Some of this data are presented in WGDEC 2008.

Potential sources of data from completed research programmes relating to ecosystems
in this area :
Open slopes:
OMEX I & II: A series of studies were carried out during the OMEX I and II programmes
(http://www.bodc.ac.uk/omex/omexii‐ii/project/) on the north‐west European shelf to better
understand the fluxes contributing to ocean margin exchange, e.g., biogenic particulate
matter, sediment, water and nutrients (for overview see Wollast and Chou 2001). As well as
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studies on mixing (Huthnance et al. 2001), particle flux (Antia et al. 2001; McCave et al.
2001), sedimentary processes (Heip et al. 2001; Herman et al. 2001) and carbon cycling (van
Weering et al. 2001; Wollast and Chou 2001a), a study of the megafauna of the Goban Spur
(Celtic continental slope) was also carried out (Lavaleye et al. 2002).
Submarine canyons:
OMEX II: One of the areas investigated during the OMEX II project (Figure 151), included
the Whittard Canyon. One study was carried out on the benthic fauna of the canyon:
Duineveld et al. (2001) compared the benthic community within Whittard Canyon with that
of the adjacent continental slope and found enhanced abundances of macrobenthos.

Figure 6451 Location of OMEX II study area, south of the Porcupine Seabight. Source:
http://www.bodc.ac.uk/omex/omex‐i/project/fieldwork.html.

CYAPORC: The CYAPORC campaign, conducted in 1986, was a series of submersible dives
using the submersible Cyana (IFREMER) on the Porcupine Margin. These dives resulted
visual observations of parts of the Porcupine Seabight, Gollum Channel system and Goban
Spur, and led to descriptions of both the geology (Auzende and J 1989; Masson et al. 1989)
and the megafaunal biology (Tyler and Zibrowius 1992).
Cold‐Water Corals and Carbonate Mounds:
ACES: The ACES project (Atlantic Coral Ecosystems Study, www.ecoserve.ie/projects/aces/)
approached coral reef ecosystems within the north‐east Atlantic from several perspectives
between 2000‐2003. A study of the fish associated with deep‐water coral reefs and mounds
in the Porcupine Slope, Rockall Trough, Darwin Mounds and Hurtside Wreck was carried
out by examining footage from video surveys. A new method of carrying out fish census
surveys was established, and habitat‐use by fish (coral reef; transition area; coral debris; and
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seabed) and fish behaviour were also recorded. A list of fish associated with these coral reefs
and mounds was compiled (http://www.ecoserve.ie/projects/aces/). A second study within
the ACES project resulted in the successful completion of side‐scan sonar surveys on the
Darwin Mounds, northern Rockall Trough, Belgica Mounds, and eastern Porcupine
Seabight, resulting in several reports (see reports: Wheeler et al. 2001a; Wheeler and
Kozachenko 2001; Wheeler et al. 2001b) and journal publications (De Mol et al. 2007;
Huvenne et al. 2007; Van Rooij et al. 2007; Wheeler et al. 2007).
ECOMOUND and GEOMOUND: The EC‐funded ECOMOUND (Environmental Controls
on Mound Formation along the European Margin), and GEOMOUND were sister‐projects to
ACES. The aims of ECOMOUND were to define the environmental controls and processes
influencing the distribution of cold‐water coral mounds on the north‐west European margin
and their development. The aims of the GEOMOUND project were to gather and analyse
geological, seismic and geographical data of deep cold‐water coral mounds in the Porcupine
Seabight and Rockall Trough, in order to investigate Europe’s deep‐water biological and
mineral resources. The projects ran between 2000 and 2003, during which time five multi‐
disciplinary cruises (to obtain data for both GEOMOUND and ECOMOUND) were carried
out in the Porcupine Seabight area (Figure 152). Data collected included multi‐beam survey
data acquired in order to understand the genesis, structure and topography of the coral
mounds (Figure 153).
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Figure 6552 Working area of the ECOMOUND/GEOMOUND project in the Porcupine Seabight.
Source: www.awi.de.
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Figure 6653 3D image using multibeam bathymetry of a channel system in the southern part of the
GEOMOUND survey area (see Figure 8). Source: www.awi.de.

The datasets from these five cruises are available on the PANGAEA database
(www.pangaea.de). A collection of papers written from data arising from the ECOMOUND
and GEOMOUND projects is published in the International Journal of Earth Sciences
(Alvares et al. 2007): “Carbonate Mounds on the NW European Margin: A window into
Earth History”.
HERMES: Cold‐water coral research within the HERMES project (www.eu‐hermes.net)
looked at several areas of reefs and mounds along the north‐west European margin. The
Scottish Mingulay Reef complex, Darwin Mounds and other mounds on the Porcupine‐
Rockall margin were investigated. Studies included: food‐supply mechanisms (Duineveld et
al. 2004; Duineveld et al. 2007; Kiriakoulakis et al. 2007; Davies et al. 2009); habitat suitability
(Davies et al. 2008); hydrodynamic controls on coral growth (Mienis et al. 2007); sediment
dynamics around carbonate mounds (Huvenne et al. ; Dorschel et al. 2009); as well as
several concerning the fauna associated with carbonate mounds and coral reefs (Margreth et
al. ; Van Soest et al. 2007; Gheerardyn et al. 2008; Raes et al. 2008; Roberts et al. 2008;
Gheerardyn et al. 2009b; Gheerardyn et al. 2009a; Gheerardyn et al. 2009c; Raes et al. 2009b;
Raes et al. 2009a; Van Soest and Beglinger 2009).
The datasets collected during the HERMES programme are available on the PANGAEA
information system database (www.pangaea.de).
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4.3.11. Data available in support of ecosystem based management.
Table 804 Data available in support of ecosystem based management.
Marine Strategy
descriptor

(1)Biological
diversity

(2) Non-indigenous
species
(3) Populations of
commercially
exploited fish and
shellfish
(4) Food webs

Data in support
Data source(s)
of ecosystem
based
management
Species
HERMIONE, HERMES, EuroSITES, CoralFISH.
assemblage
JNCC Report No 324 – Effects of fishing on Deep-water
composition
fish species to the west of Britain.
Invertebrate and fisheries data from the Irish and Scottish
deepwater surveys

Are there any data
issues?

No: EuroSITES water
column data is
downloadable from their
website, HERMIONE
and HERMES will/have
published their data in
the PANGAEA
information system
(www.pangaea.de), and
CoralFISH is working
with the DeepFishMan
project.
Irish data has not been
published yet- Scottish
data would need to be
acquired
No: see above.
GEOMOUND also
submits data to
PANGAEA. TRACES
has not collected any
data as yet.
As above

VME -spatial
distr bution

HERMES, HERMIONE, CoralFISH, GEOMOUND,
TRACES, WGDEC Reports, INSS

VME – species
composition
Fishery
interactions with
VMEs
Presence of PET
– spp
PET – population
biology
PET – fishery
interactions
Invasive

HERMES, HERMIONE, CoralFISH, GEOMOUND,
TRACES
CoralFISH

As above

CoralFISH, HERMIONE, HERMES, EUROSITES

As above

CoralFISH, HERMES, HERMIONE, EUROSITES

As above

CoralFISH

As above

Introduced

No information available
POORFISH (http://wwwhotel1.it.helsinki.fi/~biotdk/poorfish/doku.php?)

SAHFOS CPR data for plankton (Edwards 2008)

Data on prey,
HERMIONE (fish)
predators. Fishery
impacts on
prey/predators
abundance,
Not that I am aware of.

(5) Eutrophication
(6) Sea-floor
integrity
(7) Hydrographical
conditions
(8) Contaminants in Any data on
waters/ecosystem
levels of e.g.
metals PCBs
(9) Contaminants in
fish and other
seafood
(10) Properties and
quantities of marine
litter
(11) Introduction of
energy, including
underwater noise

No: Cefas were
involved as a partner
(Graham Pilling)
No.

HERMES, HERMIONE, GEOMOUND.

No.

HERMIONE (looking at chemical contaminants in
sediments) Cefes DEEPFISHMAN review

No.

See above

HERMIONE

No.

Not that I am aware of.
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Baseline studies on ecosystems in this stock area
Climate and hydrography have been monitored through long‐term oceanographic stations
such as Ellet line – published in climate status report. Zooplankton and phytoplankton has
been monitored through CPR data‐ published in the SAHFOS ecological status report
(Edwards et al. 2008) and and the Zooplankton status report (ICES 2008).
As there are no transects in the study area of which the data is published in the zooplankton
status report, the closest data points are from the south of the Faroese Island and the English
Channel.

Research initiatives related to climate change in the area inhabited by this stock:
EPOCA (European Project on OCean Acidification) project: The EPOCA project aims to
“document the changes in ocean chemistry and biogeography across space and time;
determine the sensitivity of marine organisms, communities and ecosystems to ocean
acidification; integrate results on the impact of ocean acidification on marine ecosystems in
biogeochemical, sediment, and coupled ocean‐climate models to better understand and
predict the responses of the Earth system to ocean acidification; and to assess uncertainties,
risks and thresholds (ʺtipping pointsʺ) related to ocean acidification at scales ranging from
subcellular to ecosystem and local to global” (www.epoca‐project.eu).EPOCA began in June
2008, and will continue into 2012. The research programme covers four themes: changes in
ocean chemistry and biogeography; biological and ecosystem responses, acclimation and
adaptation, and biogeochemical impacts and feedbacks. The programme includes study
areas on the Porcupine‐Rockall margin. Data collected during the EPOCA programme will
be freely available on the PANGAEA information system (www.pangaea.de).
There are research initiatives in Britain and Ireland to look at localised effects of climate
change to the west of the British Isles. The climate status report has several base stations in
the study region‐ the salient points are summarised in below in this section.
The ICES report on the ocean climate 2008 states that the upper layers of the North Atlantic
and the Nordic Seas were warm and saline in 2008 compared with the long‐term average.
Since 1975, the upper Rockall Trough (0‐800m) has been warming at a rate of 0.027°C year−1
and becoming saltier at a rate of 0.0024 units year−1 (Figure 154) (Holliday et al. 2009).
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Figure 6754 Rockall Trough. Temperature (upper panel) and salinity (lower panel) for the upper
ocean (0 800 m).

The salient points of the long‐term trends of the intermediate and deep waters in and close
to the study area are:
•
•

•

The deep waters of the Nordic seas (Greenland, Iceland, and Norwegian Seas) are all
warming.
In the deep layers of the Faroe–Shetland Channel temperature has increased since
2000, but still remains lower than the highest temperatures observed in the 1950s,
1960s, and early 1980s.
The intermediate water masses in the Rockall Trough, ie the core of the deep
Labrador Sea Water at 1800–2000 m have experienced a persistent cooling and
freshening since the seventies (beginning of timeseries) and were accompanied by a
gradual increase in density and depth (Figure 155).
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Figure 6855 Rockall Trough. Temperature (upper panel) and salinity (lower panel) of Labrador Sea
Water (1800–2000 m. Increase in SST over last decade, Decrease in main copepod abundance.

Major changes (e.g. regime shifts) in ecosystems in this stock area
There have been large‐scale changes in the megafaunal community structure of the
Porcupine Abyssal Plain in the last 20 years (i.e., the Amperima event ‐ Billett et al. 2001),
which are thought to be related to changes in both the quality and quantity of organic
matter input (Wigham et al. 2003b; Smith et al. in prep.).

Implications of ecosystem data for assessment and management
General ecosystem interactions involving blue ling are poorly understood

4.3.12. Protected, Endangered and Threatened (PET) species
PET species (as defined by IUCN) in this area that interact or could interact with fisheries for
this stock include:
Threatened and Near Threatened Northeast Atlantic Chondrichthyans
Shelf species:
•
•
•

Spiny dogfish (VU) Squalus acanthias (critically endangered)
Common skate Dipturus batis (critically endangered)
Spotted ray Dipturus montagui (threatened and/or declining – OSPAR list of
threatened and declining species).
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Slope species:
•
•
•
•

Sandy ray Leucoraja circularis (vulnerable)
Pelagic species:
Porbeagle (VU) Lamna nasus (critically endangered)
Basking shark (VU) Cetorhinus maximus (endangered)

Deep water:
•
•
•
•
•
•
•
•

Gulper shark (VU) Centrophorus granulosus (critically endangered)
Leafscale gulper shark (VU) Centrophorus squamosus (endangered)
Portuguese dogfish (NT) Centroscymnus coelolepis (endangered)
Birdbeak dogfish (LC) Deania calceus (vulnerable)
Kitefin shark (DD) Dalatias licha (vulnerable)
Lowfin gulper shark Centrophorus lusitanicus (vulnerable)
Angular rough shark Oxynotus centrina (vulnerable)
Shortfin mako Isurus oxyrinchus (vulnerable)

Implications of PET data for assessment and management:
There is a paucity of bycatch/discard data by species ; data only available for the relatively
low percentage of trips covered by observers and not always full coverage of all species
caught.

4.3.13. Ecosystem modelling
Ecosystem modelling work carried out in this area under the SAHFOS, HERMES
HERMIONE projects (see above –so search for Howell)
The diets of elasmobranchs, striped dolphins, mackerel, minke whales, harbour porpoises
have been examined (Haug et al. 1995; Ellis et al. 1996; Santos et al. 2004; Olaso et al. 2005;
Ringelstein et al. 2006). Diets in some echinoderms in the northeast Atlantic have also been
assessed (Ginger et al. 2000; Billett et al. 2001; Bühring et al. 2002; Wigham et al. 2003c).
There is work currently underway looking at the gut contents of holothurians in Whittard
Canyon (PSB), as part of the HERMIONE project, by Dr. Teresa Amaro.

4.3.14. Fishery interactions
Little is known about fishing gear/habitat interactions. Knowledge of iteractions between
fisheries (gillnetters and otter trawlers) is available for lost and abandoned gear a nd realted
ghost fishing only.
Lost/abandoned fishing gear retrieval survey/mitigation exercises :

378

The methods used and the results, including estimates of ghost catches present at the time of
retrieval, from Irish and UK (England and Wales) gillnet retrieval exercises carried out in
deep‐water gillnet fisheries west of the British Isles are described (Large et al, 2008).
Summaries of the exercises are currently found only in the grey literature, and there is a
need to make them more widely available to the scientific community. The fisheries are
currently principally for anglerfish (mainly Lophius piscatorius), along with a small bycatch
of deepwater sharks [mainly leafscale gulper shark (Centrophorous squamosus) and
Portuguese dogfish (Centroscymnus coelolepis)]. The methods used and the results from
retrieval exercises in the Norwegian Greenland halibut (Reinhardtius hippoglossus) gillnet
fishery are also presented. It is suggested that the efficiency of the Norwegian retrieval gear
(which was used in all but one of the retrieval exercises described) be investigated under a
range of conditions using an attached underwater camera. The outcomes from this could be
used to improve the design of retrieval gear and future gillnet retrieval survey/mitigation
exercises. Suggestions are made to improve the format and interpretation of results from
future retrieval surveys and to enhance their value to fishery managers and stock
assessment scientists. The importance of the continued need for structured gillnet retrieval
exercises in deep‐water gillnet fisheries is emphasized, and suggestions are made for
conducting future studies.
EU DEEPCLEAN Project (unpublished, 2009):
Four broad areas were selected for survey: Rockall & George Bligh Bank; North Shetland;
South and West Porcupine; and Rosemary Bank & SE Rockall. Two charter vessels were
selected following an EU wide call for tenders to conduct the four surveys. In total, 82
survey days were completed within a four month period during the summer of 2008. Over
2600km of transects were completed. Detailed information from various sectors of the
fishing industry allowed for a number of dedicated mitigation transects, but the majority of
transects were randomly generated survey transects within depth strata and the survey
intensity across strata was weighted based on VMS activity.
Of the four general areas surveyed, the relative survey intensity was highest at Rosemary
Bank, which was covered compressively. Coverage in Rockall and Shetland was considered
high, but some areas were not surveyed due to unfavourable bottom topography or the
presence of sensitive habitats. The extent of fishing activity within these areas is unknown,
but VMS data from 2005 indicates some degree of activity. Given the spatial scale of the
Porcupine Bank and weather constraints encountered during the survey, survey coverage
was considered to be moderate in the southern part of the Porcupine and low to moderate in
the western Porcupine. Overall 13.6 km of gill nets were retrieved, 10 km from mitigation
transects and 3.6 km from survey transects. While this is low compared to previous
mitigation surveys, the comparatively low levels of data from the fishing industry on precise
locations of lost nets is likely to be a significant contributing factor. Even so, given the
moderate to high survey coverage, it is considered that lost nets are not widely distributed
throughout the fishing area covered in this project. A range of other marine debris was also
recovered including trawl warp, trawl netting, communications cable and longlines, this
may be a concern from a marine debris perspective.
The survey data imply that the extent of lost nets is not wide and, for gillnets that were
retrieved, catches of marine organisms were low and comprised mainly of decapod crabs.
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On the basis of the level of nets recovered and the catches within them, it is considered that
the issue of ghost fishing associated with lost gillnets does not constitute a high source of
unaccounted catches. No evidence was found of abandoned gears or netting in any of the
areas surveyed.
Implications of fishery interaction data for assessment and management:
Ireland has a reporting system for lost and abandoned fishing gear but it is not clear if it is
effective. The UK does not have any reporting procedure in place.
There is a need for multinational agreement on the reporting and retrieval of lost and
abandoned fishing gear.

4.3.15. Pollutants and contaminants
There is no information currently available on contaminant levels in this species, there may
be some relevant information in Cefas review of contaminants (See Deliverable D2.1).

Assessment of ecosystem effects (negative and positive) of marine debris and options for
its collection and disposal
There will be some work carried out during the HERMIONE project looking at the
occurrence of marine litter in the deep‐sea. The HERMES project (Hotspot Ecosystem
Research on the Margins of European Seas) found evidence of litter (plastic bags, cans etc) as
deep as 1400 m. The HERMES project also reported anecdotal observations of colonisation
of some marine litter, such as discarded lines and crab/lobster pots. The HERMIONE
(Hotspot Ecosystem Research and Mans Impact On European Seas) project will be
continuing much of the work of the HERMES project, but with an added emphasis on
anthropogenic impacts.

4.3.16. Vulnerable Marine Ecosystems (VMEs)
The current draft of the FAO international guidelines for the management of deep‐sea
fisheries in the high seas (FAO, 2008) recommends that a marine ecosystem should be
classified as vulnerable based on the characteristics that it possesses. The following list of
characteristics is therefore used as criteria in the identification of VMEs in the stock area:
1. Uniqueness or rarity – an area or ecosystem that is unique or that contains rare
species whose loss could not be compensated for by other similar areas. These
include:
a. habitats that contain endemic species
b. habitats of rare, threatened, or endangered species that occur only in discrete
areas or
c. nurseries or discrete feeding, breeding, or spawning areas.

380

2. Functional significance of the habitat discrete areas or habitats that are necessary for
the survival, function, spawning/reproduction or recovery of fish stocks, particular
life‐history stages (e.g., nursery grounds or rearing areas), or of rare, threatened, or
endangered marine species
3. Fragility an ecosystem that is highly susceptible to degradation by anthropogenic
activities
4. Life‐history traits of component species that make recovery difficult ecosystems that
are characterized by populations or assemblages of species with one or more of the
following characteristics:
a. slow growth rates
b. late age of maturity
c. low or unpredictable recruitment or
d. long‐lived
5. Structural complexity an ecosystem that is characterized by complex physical
structures created by significant concentrations of biotic and abiotic features. In
these ecosystems, ecological processes are usually highly dependent on these
structured systems. Further, such ecosystems often have high diversity, which is
dependent on the structuring organisms.
VMEs in the stock area are identified by the vulnerabilities of their components (e.g.,
seamounts, cold‐water coral reefs, sponge aggregations) and hence are defined by those
vulnerable components/indicators. Vulnerability is defined as the probability that a feature
or component will be exposed to a stress to which it is sensitive (Zacharias & Gregr, 2005).
VMEs are any deep‐sea ecosystem, as defined above that has very high vulnerability to one
or more kinds of fishing activity. Very high vulnerability of ecosystem components is linked
to their slow recovery from impacts. VMEs contained within the stock area qualify as such
on the basis of at least FAO’s criteria (above).

Mapping of VMEs conducted in this stock area
Bett (2001) mapped and recorded several deep‐sea habitats with the potential to contain
VMEs (carbonate mounds and sponge beds) to the north and west of Scotland (Figure 156)
using sidescan and remote optical methods, whilst characterising the benthic ecology of the
area. His work led to the creation of a fishing exclusion zone around the Darwin mounds,
which he discovered.
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Figure 6956 Chart of the UK Atlantic Margin showing the locations of areas surveyed during 1996
and 1998. Bathymetric contours are shown at 200, 500, 1000, 1500 and 2000 m. (ADS = Anton Dohrn
Seamount; BBB = Bill Baileyʹs Bank; FB = Faroe Bank; GBB = George Bligh Bank; LB = Lousy Bank;
NB = Norwegian Basin; RB = Rockall Bank; T = hydrocarbon exploration Tranche). Source: Bett
(2001).

Also to the west of Scotland, the Mingulay Reef Complex was identified from bathymetric
data as topographic mound‐like structures rising up from the Hebrides Shelf; this was also
visible on the backscatter images. Distinctive seabed mounds were found in one area
following Multibeam surveys, and video images from the mounds showed coral reef
formation (Roberts et al., 2005). It is not yet clear whether these features are vulnerable to the
effects of fishing and can therefore be considered as VMEs.
Other mound provinces have been discovered along the continental margin of the stock
area. Major sedimentary mound areas exist in the Porcupine Seabight and in the Rockall
Trough. The mounds form isolated or clustered seabed elevations measuring up to 350m in
height in the depth interval of 600 to 900m corresponding to the mid‐slope of the continental
margin (Figure 157).
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Table 8165 Major coral‐topped carbonate mound provinces
Mound province
Geographic area
Depth
Framework(m)
constructing
corals
Belgica Mounds Eastern Porcupine
600-900 Lophelia pertusa
Seabight, northeast
Madrepora
Atlantic
oculata
Hovland
Northern Porcupine
725-900 Lophelia pertusa
Mounds
Seabight, northeast
Madrepora
Atlantic
oculata
Pelagia Mounds Southeastern Rockall
650-950 Lophelia pertusa
Trough, northeast Atlantic
Madrepora
oculata
Logachev
Southwestern Rockall
550Lophelia pertusa
Mounds
Trough, northeast Atlantic 1200
Madrepora
oculata
Darwin Mounds Northern Rockall Trough, 950Lophelia pertusa
northeast Atlantic
1000
Madrepora
oculata

References

De Mol et al., 2002
Van Rooij et al.,
2003
Hovland et al., 1994
De Mol et al., 2002
Kenyon et al., 2003
van Weering et al.,
2003
Kenyon et al., 2003
van Weering et al.,
2003
Masson et al., 2003

Figure 7057 (Left) Major carbonate mound provinces off Ireland and the United Kingdom: BMP =
Belgica Mound Province (shown on Right), DM = Darwin Mounds, HMP = Hovland Mound
Province, LMP = Logachev Mound Province, PMP = Pelagia Mound Province, WRM = Western
Rockall Mounds, WPBM = Western Porcupine Bank Mounds. (B) Shaded multibeam map of the
Belgica Mound Province off Ireland. Source: Freiwald et al. (2004); data by AWI.

Closed areas in more detail:
The data that are available are limited to very specific areas, these are summarised below:
An emergency closure around the Darwin mounds was put in place in 2003 to protect the
large carbonate mounds and coral reefs discovered in the area. This is an area traditionally
associated with various deep‐water fisheries including blue ling which is thought to
congregate to spawn in this area. Almost no fishing activity is evident from the VMS data in
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the Darwin mounds exclusion zone (Figure 151). In 2008 an area to the north of the Darwin
mounds (the Wyville Thompson ridge) was proposed as Special Area of Conservation
(Figure 151). The sensitive deep‐water habitats present in the area include Lophelia pertusa
reefs and rocky reefs characterised by iceberg ploughmarks. Significant trawling activity
appears to have occurred in 2007 and 2008 in the proposed area (Figure 158) that reported
catches of blue ling, roundnose grenadier and deep‐water sharks. It is this fishery that will
be compromised in the event that the closure goes ahead in its current form. There are also
coral records outside the closed areas, some of which appear not be have high trawling
effort. In the event of the closure being enforced, the displacement of trawling effort to such
areas should be considered.

Figure 7158 The Darwin Mound and Wyville Thompson ridge areas showing records of Lophelia
pertusa from the OSPAR database, the Darwin mounds closed area (black box with cross shading)
and the SAC proposed by JNCC in 2008 (cross hatched box). Also shown is the index of trawling
intensity (VMS effort density) and species ‐ specific VMS information from vessels that landed
into Scotland in the years 2007 and 2008 (BLI = blue ling, RNG = roundnose grenadier, LSQ =
leafscale gulper shark). Source: ICES (2009).

In 2007 more of the Northwest Rockall Bank and Logachev Mounds were protected from
bottom‐fishing. The OSPAR Commission for the Protection of the Marine Environment of
the North‐east Atlantic has identified conservation priorities in the North‐east Atlantic and
in 2008 the ‘coral gardens’ habitat was included among threatened and declining species and
habitats, thereby broadening the previous emphasis on Lophelia reefs. Also in 2008, OSPAR
adopted a ‘Code of Conduct for Responsible Marine Research in the Deep Seas and High
Seas of the OSPAR Maritime Area’, which includes scientific investigations (Hourigan,
2008).
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Rockall bank is fished intensively for shelf species such as haddock and monkfish as well as
deep‐water species such as black scabbard fish and roundnose grenadier. A number of
closures have been put in place since 2007 partially based on advice from WGDEC. In 2007
an area was closed on the east side of the bank. The closure was based on numerous records
of Lophelia pertusa and information obtained from the fishing industry. Until the VMS data
were made available it was not known to what extent this area was trawled. The VMS data
from 2007 and 2008 (Figure 159) reveals considerable trawling activity in two bands between
200 and 500m depth in the NE and SW of the area, overlapping considerably with the closed
area. This overlap may represent activity that occurred in 2007, before the closure was
enforced.

Figure 7259 East flank of Rockall bank – OSPAR coral records and proposed closures in relation to
the index of trawling intensity (VMS effort density) and individual VMS positions of vessels
trawling. Source: ICES (2009).

A combination of multibeam bathymetry, high‐resolution seismic profiling, boxcore samples
and bottom trawl samples were obtained from the western flank of Hatton Bank (Duran
Muñoz et al, 2009). The data collected permitted identification of the principal deep‐sea
habitats located on two main geomorphological domains, termed the Hatton Drift and the
Hatton Bank outcrop (Figure 160). The relationship between habitats (sediment types, rocky
outcrops, etc.) and historical fishing activity was also investigated, leading to the
identification of VMEs.
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Figure 7360 Map of the seabed on the western slope of Hatton Bank, showing multibeam
bathymetry (18,760 km2) and the location of the three parts of the Hatton Bank outcrop mentioned
in text (A, Northwestern Area; B, Ridges and Mounds Area; C, Central Area). Source: Duran
Muñoz et al. (2009).

The rate at which new discoveries of coral covered carbonate mounds and sponge
aggregations have been made indicate that they are widespread in continental margin and
slope settings, and there are likely to be many more waiting to be found. Should these
habitats overlap with areas of persistent fishing activity, it is likely that VMEs will also be
identified.
High‐resolution bathymetry (mapping) data are not available for most of the stock area.
Given the frequency with which new VMEs are reported within areas where high‐resolution
data are available, and the fact that these areas tend to coincide with areas of intense fishing
activity, it is likely that there are carbonate mounds, cold‐water coral reefs and sponge banks
still to be discovered elsewhere. Since it is these habitats that attract intense fishing activity,
the likelihood of VMEs being present in these areas is high.
No areas have been closed to protect VMEs that have not been already mapped. Targeted
areas have been closed to protect known/mapped habitats assessed and deemed to contain
VMEs. Some areas are also being proposed to receive official protection (e.g., designation as
Special Areas of Conservation). Areas already closed to bottom fishing are the Darwin
Mounds, Hatton Bank, West Rockall Mounds, Northwest and Southwest Rockall Bank and
the Logachev Mounds (Figure 161).
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Figure 7461 Closed areas on Hatton and Rockall Banks. Source: www.fao.org.

Plans to develop/extend mapping activities with regard to VMEs
ICES (2008) has recently reviewed existing mapping data and, based on its findings, has
determined priority areas for multibeam or sidescan sonar survey on Rockall, Hatton Bank
and adjacent seamounts (see below and Figure 149). As a response to this, major
international programmes have been created, which, as well as mapping, are expanding
knowledge on all aspects of deep‐water ecosystems. The ‘Hotspot Ecosystem Research on
the Margins of European Seas’ (HERMES) project (www.eu‐hermes.net) is an integrated
pan‐European project with 50 partners funded by the European Commission on cold‐water
coral reefs and other deep‐sea habitats (e.g. cold seeps, anoxic environments, mounds,
canyons and continental slopes), and has established strong links with European and global
marine policy makers. The HERMES programme concluded in March 2009, and in April
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2009 the ‘Hotspot Ecosystem Research and Man’s Impact on European Seas’ (HERMIONE)
programme has taken over.
The Trans‐Atlantic Coral Ecosystem Study (TRACES; www.lophelia.org/traces) will
establish the first basin‐scale study of cold‐water coral ecosystems, and workshops in North
America and Europe in 2008 developed the TRACES Science Plan. The Census of Marine
Life (www.coml.org/) and CoralFISH (http://eu‐fp7‐coralfish.net) will also coordinate
research and information on critical ecosystems including seamounts (CenSeam), the North
Atlantic mid‐ocean ridge (Mar‐Eco) and continental margins (CoMarg‐E). CoralFISH will
assess the interaction between corals, fish and fisheries, in order to develop monitoring and
predictive modelling tools for ecosystem based management in the deep waters of Europe
and beyond.
Priority areas for acoustic survey in the Hatton Bank region are:
•
•
•

Areas between 500m and 1,000m water depth (focusing on the flanks of the bank).
Deeper waters (>1,000m) along the flanks of the bank (including the Hatton Drift and
deeper waters along the northern section of the western flank).
The eastern flanks of the Bank.

At Rockall Bank, priority areas for acoustic survey are:
•
•

Areas between 500 and 1000 m water depth across the whole of the bank (excluding
eastern areas already surveyed).
Deeper waters (>1000 m) along the southern and western flanks of the bank.

Areas that still require acoustic survey George Bligh Bank include:
•

Northern and western flanks of the bank.

The acoustic survey priorities at the Anton Dohrn seamount are:
•
•
•

High resolution acoustic survey focusing on features of interest such as pinnacles
and outcrops that can be identified from the existing multibeam data.
Acoustic survey priorities at Rosemary Bank are:
Sidescan sonar survey of the upper pinnacles of the seamount.

In addition, no acoustic information is not available for the Hebridean Terrace seamount.
There is no multibeam or sidescan survey data available for Lousy Bank. No known acoustic
survey has been undertaken at southern Rockall.
There are several additional seamounts and banks for which no information is available but
which would be predicted as sites of sensitive deepwater habitats. These areas, which
should be considered priority sites for acoustic survey, include:
• Lorien Knoll
• Edoras Bank
• Fangorn Bank (Figure 162)
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Figure 7562 Priority areas for multibeam and sidescan sonar survey. Source: ICES (2008).

Management measures introduced to protect VMEs and how they have impacted on
fishing:
In 2003 NEAFC agreed on temporary measures to freeze effort in fisheries for fish species
inhabiting deep waters in the Regulatory Area (which includes the westernmost part of the
blue ling stock area) from 1 January 2004. At their last annual meeting in 2009, NEAFC
agreed to maintain a reduction in fishing effort in these fisheries by 35% during 2010.
Although this reduction in effort is primarily directed at reducing the impact of fisheries on
target fish species (rather than excluding effort from certain areas), it also has implications
for VME sustainability and protection (in addition to the closure of areas containing VMEs).
NEAFC continues to review the measures to protect VMEs and, at the 2009 annual meeting,
it was decided to seek cooperation with the OSPAR Commission. It was also agreed to
extend the closures on the Hatton Bank to bring them in line with scientific advice from the
ICES, NEAFC’s scientific provider.
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4.3.17. Socio‐economic data.
England, Wales and Scotland:
Seafish conduct an annual economic survey of the UK fishing in which economic data is
collected by fleet segmentation. Vessels targeting southern blue ling or other species are not
specifically sampled, but North Sea and West of Scotland Demersal single rig over 24m and
West of Scotland single rig nephrops trawl are two fleets sampled that catch blue ling.
Spain
AZTI conduct socio‐economic surveys for three fleets (trawler, artisanal and tropical tuna
freezer fleet) of which blue ling is included in the trawler fleet. However, there is no special
socio‐economic data collection survey specifically for blue ling or other species.
Russia – not known (N/K)
Norway ‐ N/K
Faroe Islands ‐N/K
France:
French fleets fishing for blue ling have not previously responded to socio‐economic surveys
carried out by Ifremer. Some surveys may now be possible as fishing companies are often
involved as stakeholders in projects.
Ireland:
In Ireland no socio‐economic studies have been published on the Irish deep‐water fishery.
However, at the University of Galway a PhD student is working on the subject (Naomi Foley
pers. comm..).
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Table 826 Socio‐economic data by fleet
Fisheries socio-economic
data

Indicate which fleet IDs

How are the data currently
used in MSE and
stock/fisheries
management?

Demographics
Migration
Sexual equality
Full-time vs part-time
employment

N/K
N/K
N/K
England, Wales & Scotland
NS & WoS demersal single rig over 24m
WoS single rig nephrops trawl
Spain
Basque Country fleet
Sea based employment
England, Wales & Scotland
NS & WoS demersal single rig over 24m
WoS single rig nephrops trawl
Spain
Basque Country fleet
Land based employment
N/K
Grey5 market data
N/K
Dependency and distribution N/K
links
Ethnicity data
N/K
Fish consumption
England, Wales & Scotland
Whole UK, all species aggregated
Export data
England, Wales & Scotland
Whole UK, all species aggregated
Spain
Whole Spain, all species aggregated
Import data
England, Wales & Scotland
Whole UK, all species aggregated
Spain
Whole Spain, all species aggregated
CITES
Blue ling not CITES registered/no export
quota
Capital costs
England, Wales & Scotland
NS & WoS demersal single rig over 24m
WoS single rig nephrops trawl
Repair costs
England, Wales & Scotland
NS & WoS demersal single rig over 24m
WoS single rig nephrops trawl
Spain
Basque Country fleet
Equipment/gear
England, Wales & Scotland
NS & WoS demersal single rig over 24m
WoS single rig nephrops trawl
Global markets
England, Wales & Scotland
NS & WoS demersal single rig over 24m
WoS single rig nephrops trawl
HACCP6
N/K
Catch values
England, Wales & Scotland
Passive, Tawlers, Whitefish
Spain
Basque Country fleet
Norway
Norwegian fleet
France
French fleet
Fuel costs
England, Wales & Scotland
NS & WoS demersal single rig over 24m
WoS single rig nephrops trawl
Spain
Basque Country fleet

Are the data available to you? If
so please append as a separate
document. If not please identify
source. Are there any data
issues?

N/K
N/K
N/K
N/K

In report

N/K

In report

N/K
N/K
N/K
N/K
N/K

In report

N/K

In report

N/K

In report

N/K
N/K

In report

N/K

In report

N/K

In report

N/K

In report

N/K
N/K

In report

N/K

In report

The geographical location of fishing grounds for each fleet in 2006 and 2009 is shown
Figures 163 and 164.

5

Grey market, that is where fish is distributed without sales records and is opaque to the competent authorities.
HACCP -Hazard Analysis Critical Control Points – analytical process and EU requirement relating to global
trade and food quality.
6
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Figure 7663 Catches of blue ling by French, Irish, UK (England, Wales and Scotland) and Icelandic
vessels, 2006. Source: ICES, 2009.

Figure 7764 Catches of blue ling by French, Irish, UK (England, Wales and Scotland) and Icelandic
vessels, 2007. Source: ICES, 2009.
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Estimated mean distance from home port to main fishing grounds:
England, Wales and Scotland: N/K
Spain:
Table 837 Estimation of mean distance from home port to main fishing grounds (km). Source:
Diez, 2009.
2001
2002
2003
2004
2005
Basque country fleet
1800
1800
1800
1800
1800

Russia: N/K
Norway: N/K
Faeroe Islands: N/K
France: N/K
Ireland:
Table 848 Estimation of mean distance from home port to main fishing grounds (nautical miles).
Source: Hareide, 2010.
Distance (nautical miles)
Beam trawlers
120
Longliners
80-200

Estimated mean distance from main fishing grounds to landing ports
England, Wales and Scotland: N/K
Spain:
Table 859 Estimation of mean distance from main fishing grounds to landing ports (km). Source:
Diez, 2009.
2001
2002
2003
2004
2005
Basque country fleet
350
350
350
350
350

Russia: N/K
Norway: N/K
Faeroe Islands: N/K
France:
Home ports (ports of registry) of French vessels engaged in the demersal deep‐water mixed
fishery are Boulogne‐sur‐mer and Lorient in France. A few years ago, a third port
Concarneau hosted a significant part of the fleet but is now marginal as most vessels from
Concarneau were moved to Lorient. The bulk of the landings are not landed in these French
ports but in UK (Scotland) and Irish Ports. In 2009, fish was landed in Lochinver (Scotland).
In previous years, other ports were used Ullapool (Scotland) and Killybegs (Ireland).
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Ireland:
Table 860 Estimation of mean distance from main fishing grounds to landing port (nautical miles).
Source: Hareide, 2010.
Distance (nautical miles)
Beam trawlers
120
Longliners
80-200

The jurisdiction of fisheries:
England, Wales and Scotland:
English, Welsh and Scottish vessel fish within national EEZs (Ireland, France and UK) and
international waters for which the responsible RFMO is North East Atlantic Fisheries
Commission (NEAFC).
Spain:
Spanish Basque Country fleet vessels fish national EEZs (Ireland and UK) and international
waters for which the responsible RFMO is North East Atlantic Fisheries Commission
(NEAFC).
Russia:
Russian fishing fleet fish in national Faeroe EEZ and international waters for which the
responsible RFMO is North East Atlantic Fisheries Commission (NEAFC).
Norway:
Norwegian vessels fish within national EESZs (Faeroese Islands, Ireland and UK) and
international waters for which the responsible RFMO is North East Atlantic Fisheries
Commission (NEAFC).
Faeroe Islands: N/K
France:
French vessels fish within national EEZs (Faroese Islands, France, UK and Ireland) and
international waters for which the responsible RFMO is North East Atlantic Fisheries
Commission (NEAFC)
Ireland:
Irish vessels fish within national EEZs (Ireland and Scotland) and international waters for
which the responsible RFMO is North East Atlantic Fisheries Commission (NEAFC)
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Number of vessels, vessel size in terms of length or GRT, mean engine power:

England, Wales and Scotland:
Table 8771 Number of vessels catching blue ling as by catch, 2005‐2008. Source: Metz, 2009
2005
2006
2007
2008
Passive, trawlers and whitefish
vessels
19
21
19
17
Table 8872 Vessel characteristics. Source: Metz, 2009
Vessel size (m)

2005

2006

2007

Average of LOA (m)
StdDev of Loa
Trawlers (mainly Average of LOA (m)
nephrops)
StdDev of Loa
Average of LOA (m)
Whitefish
StdDev of Loa

27.3
11.4
30.4
13.3
32.6
6.4

34.0
5.2
40.4
1.6
31.5
5.9

29.6
3.9
34.1
8.3
31.2
5.8

Vessels size (GT)
Average of Ton (GT)
Passive gears
StdDev of Ton Gt
Trawlers (mainly Average of Ton (GT)
nephrops)
StdDev of Ton Gt
Average of Ton (GT)
Whitefish
StdDev of Ton Gt

2005
184.0
122.8
204.8
131.9
437.5
111.0

2006
271.3
68.6
361.5
65.8
431.3
108.0

2007
228.7
75.8
264.0
85.6
422.7
85.9

Mean engine power (kW)
Average of Power Main (kW)
Passive gears
StdDev of Power Main
Trawlers (mainly Average of Power Main (kW)
nephrops)
StdDev of Power Main
Average of Power Main (kW)
Whitefish
StdDev of Power Main

2005
550.3
446.6
553.8
286.6
1017.0
485.3

2006
527.7
255.2
1066.5
259.5
1019.7
452.4

2007
330.0
101.5
638.0
219.5
969.6
417.6

Passive gears

2008

28.8
12.6
31.7
5.8
2008

220.3
148.4
428.5
114.7
2008

609.0
417.3
973.5
489.1

Spain:
Table 893 Number of vessels catching blue ling 2001‐2005. Source: Diez, 2009.
2001
2002
2003
2004
Basque country fleet 8
6
6
4

2005
4

Table 904 Vessel characteristics. Source: Diez, 2009.
Vessel size (m)

2001

2002

2003

2004

2005

Average vessel length (m)

37
33
41

Basque country
Min vessel size (GRT)
fleet
Max vessel size (GRT)

Average vessel size (GT)

249
211
296

257
211
296

239
209
296

261
211
296

264
211
296

Mean engine power (hp)
Average engine power (hp)
Basque country
Min engine power (hp)
fleet
Max engine power (hp)

2001
871
580
1200

2002
913
480
1200

2003
900
700
1200

2004
827
480
1200

2005
918
480
1200

Basque country
Min vessel length (m)
fleet
Max vessel length (m)
Vessel size (GT)

38
36
41
2001
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36
33
41
2002

39
37
43
2003

39
37
43
2004

2005

Russia:
Table 915 Number of vessels catching blue ling 2005‐2007. Source: Vinnichenko and Bokhanov
(2006), Vinnichenko (2007), Vinnichenko (2008).
2005
2006
2007
Trawlers
2
*
Longliners
8*
2
3
Pelagic
*
*

*Incomplete information
Table 926 Vessel characteristics. Source: Vinnichenko and Bokhanov (2006), Vinnichenko (2007),
Vinnichenko (2008).
Vessel size (GT)
2005
2006
2007
Average tonnegae (GT)
10
10
10
Trawlers
Min, Max (GT)
10, 10
10, 10
10, 10
Average tonnegae (GT)
8
8
8
Longliners
Min, Max (GT)
8, 8
8, 8
8, 8
Average tonnegae (GT)
*
*
*
Pelagic
Min, Max (GT)
*
*
*

* Incomplete information
Norway:
Table 937 Number of vessels catching blue ling 2006‐2008 in ICES areas Vb1, Vb2, VIa and VIb.
Source: Correia daSilva, 2009.
2006
2007
2008
Free time vessels
16
17
13

Faeroe Islands: N/K
France:
Table 948 Number of vessels, gross tonnage and mean engine power of fleet segments relevant to
the French deep‐water fishery for which socio‐economic data are available. Source: AER, 2009.
2005
2006
2007
Beam trawl 24-40m Number of vessels
125
117
116
Gross tonnage (GT)
23070
21530
21010
Mean engine power (kW)
61440
27130
56100
Beam trawl >40m Number of vessels
18
13
13
Gross tonnage (GT)
12590
13490
13490
Mean engine power (kW)
30460
23480
23480

Ireland:
Table 959 Number of Irish long‐liners catching blue ling 2000‐2001. Source: Hareide, 2010.
2000
2001
Longliner, 25m
1
1
Longliners, 52m
0
2
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In May 2000 the first Irish deep‐water longliner came into service. It was a 24.9m French
built vessel targeting deep water shark, ling, tusk and blue ling along the slopes off The
Porcupine Bank and to the west of Scotland. In April 2001 another two large longliners
entered the fishery, both these vessels were 52m in length. In this fishery blue ling was
caught as bycatch and during the winter months vessels participated in the cod fishery in
the Barents Sea. The former longliner participated in fishery until 2004, the two larger
vessels left the North Atlantic during autumn 2001 and early spring 2002.

Main fishing gear types : (Source: Metz, 2009.)
England, Wales and Scotland:
Table 180 Main fishing gear used by English, Welsh and Scottish fleet. Source: Metz, 2009.
Fleet segmentation
Fishing gear used
Passive gears – (gillnet, long line, crabbers) No appropriate segmentation/information available
Trawlers (mainly nephrops) - bottom trawlers WoS (West of Scotland) single rig Nephrops trawl
Whitefish - demersal
NS (North Sea) & WoS demersal single rig over 24m

Spain:
Table 961 Main fishing gear used by Spanish fleet, 2001‐2005. Source: Diez, 2009.
2001
2002
2003
2004
Basque country fleet
GINT
GINT
GINT
OTBS
LLB
OTBS
LLB
OTBS
OTBS

2005
OTBS

Where GINT = Gill Netters, LLT = Bottom long liner, OTBS = Otter trawlers.
Russia:
The main fishing gears used by Russian vessels catching southern blue ling are; longliners
(using hooks, the number of which varies considerable) and trawlers (pelagic and bottom
trawlers using mesh size of 16‐135mm)
Norway:
Main fishing gears used by Norwegian fleet, 2006‐2008. Source: Correia daSilva, 2009.
Table 182 Main fishing gears used by Norwegian fleet, 2006‐2008. Source: Correia daSilva, 2009.
Year
Fishing gear
ICES area
Ices area Vb1
2006
Automatic long line, seine nets
2007
Automatic long line, seine nets
2008
Automatic long line, seine nets
Ices area Vb2
2006
Automatic long line
2007
Automatic long line
2008
Automatic long line
Ices area VIa
2006
Automatic long line
2007
Automatic long line
2008
Automatic long line
Ices area VIb
2006
Automatic long line
2007
Automatic long line
2008
Automatic long line
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Table 973 Number of trips per year split by ICES area for blue ling and all species. Source: Correia
daSilva, 2009.
ICES area
Vb1
Vb2
VIa
VIb
Year
2006 2007 2008 2006 2007 2008 2006 2007 2008 2006 2007 2008
All species 14
22
11
7
6
1
48
63
71
54
55
30
Blue ling
8
7
4
2
2
1
8
9
8
5
6
3

Faeroe Islands: N/K
France:
The French fleet operated with bottom otter trawl. Mainly bottom single otter have been
used. Nevertheless, new vessels entered in activity in the 2000s are equipped for twin
bottom trawl and used it for some time for deep‐water fishing. In 2008, only single trawl
were used. In some years in the 1990s, some fishing targeting roundnose grenadier with
bottom trawl operated at great depth was done. This fishing method is not know to be still
used by this fishery.
Ireland:
Irish longliners use the Mustad autoline system with polyester long lines with dimension 12
mm and hook EZ 12/0.
Table 984 Total effort by hooks for Irish longliners fishing in ICES areas VIa and VII, 2000 and
2001. Source: Hareide 2010.
Year
VIa
VII
2000
26,400
118,000
2001
648,000
3,432,000

Table 995 Total effort by days for Irish longliners fishing in ICES areas VIa and VII, 2000 and 2001.
Source: Hareide 2010.
Year
VIa
VII
2000
12
66
2001
42
156

Average length of trips and the average number of crew per vessel:
England, Wales and Scotland: Average length of trips ‐ N/K
Table 1006 Average number of crew per vessel. Source: Metz, 2009.
2007
NS & WoS demersal single rig over 24m
WoS single rig nephrops trawl

8
3

Spain: Estimate of average length of trips ‐ N/K
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Table 1017 Average number of crew per vessel. Source: Diez, 2009.
2001
2002
2003
Basque Country fleet
14
13
16

2004
14

2005
13

Russia:
Table 188 Average length of trips (days). Source: Vinnichenko and Bokhanov (2006), Vinnichenko
(2007), Vinnichenko (2008).
2005
2006
2007
Trawlers
Total no. of days fished
15*
*
Average no. days per vessel
7.5*
*
Long liners
Total no. of days fished
609
69
74
Average no. days per vessel
76.1
34.5
24.7

* Incomplete information
Average number of crew per vessel ‐ N/K
Norway: N/K
Faeroe Islands: N /K
France:
The larger trawlers can be away from homeport for up to 29 days, but land in Scotland or
Ireland every 9 days (where part of the crew is relieved, and the catch carried to France by
lorry). The 30‐38m trawlers carry out trips of 24 days but with landings in Ireland or France
every 6‐7 day.

Total number of fishermen in the fleet, split into full-time/part-time if appropriate, and
by gender:
England, Wales and Scotland:
Table 10289 Estimate of average number of crew per vessel, 2007. Source: Metz, 2009.
2007
NS & WoS demersal single rig over 24m
Full-time
72*
Part-time
N/K
By gender
N/K
WoS single rig nephrops trawl
Full-time
21*
Part-time
N/K
By gender
N/K

*Average number of crew per vessel multiplied by the number of vessels in fleet
Spain:
Table 10390 Estimate of total number of fishermen in the Basque Country fishing fleet* Source:
Diez, 2009.
2001
2002
2003
2004
2005
Full-time
112
78
96
56
52
Part-time
0
0
0
0
0
By gender
N/K
N/K
N/K
N/K
N/K

*Average number of crew per vessel multiplied by the number of vessels in fleet
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Russia: N/K
Norway: N/K
Faeroe Islands: N/K
France:
Table 10491 Number of fishermen employed as full time equivalents (FTE) in the French fleet
segments of the deep‐water fishery. Source: AER, 2009.
2005
2006
2007
Beam trawlers 24-40m
746
657
641
Beam trawlers > 40 m
331
264
264
Total
1077
921
905

For comparison, the total employment in the French fleet given by AER is 13,400 FTE in 2006
and 1,3155 in 2007. Hence, the two segments represent less than 7% of the total employment
at sea.
A recent survey (Faf pêche) has looked at gender issues in the fishing industry. For 2008, it
found that 818 women were employed at sea; however, 616 (75%) were in the shellfish
culture segment and 182 (22%) in the Petite pêche category (trip < 24 hours). Only 5 were
employed in the Pêche au large category, and no indication is given as to their activity in the
deep‐water fishery.
Ireland:
Table 1052 Number of people full‐time people employed per vessel, 2000‐2001. Source: Hareide
2010.
2000
2001
Longliner,25m
Full-time
12*
12*
Part-time
Gender
All male
All male
Longliners, 52m
Full-time
18
Part-time
Gender
All male

* Approximately 9 worked at sea and 3 onshore.

Main type of vessel ownership within the fleet e.g. fishing companies, skipper/owner, cooperative etc
England, Wales and Scotland:
In the UK fishing companies may own more than one vessel, or may be skipper, owner or
joint ownership. Foreign vessel ownership of UK registered fishing vessels (predominately
Anglo‐Dutch, Anglo‐ Spanish).
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Spain:
Fishing companies are the main type of vessel ownership within the Spanish Basque
Country fleet.
Russia: N/K
Norway: N/K
Faeroe Islands N/K
France:
In effect, the bulk of the deep‐water fishery is carried out by 5 large trawlers (2 companies),
with two others participating on a smaller scale (1 company each). All are company‐owned
(‘industrial’ in the French sense, i.e. these vessel never fish for fish meal, industrial here
refers to the type of fish ownership).
Additional information: some 40 vessels, including smaller skipper‐owned artisanal vessels,
applied for a deep‐water fishing licence under EU regulation 2347/2002 of the council of 16
December 2002 but did not use it, or only use it to legalize incidental by‐catch e.g. in the
anglerfish fishery on the outer shelf.
Ireland:
One vessel was skipper owned and two vessels were owned by a consortium of investors

Total quantity and value of the case study species landed and all species landed in each
of the last 3 years:
England, Wales and Scotland:
Table 1063 Quantity of blue ling landings (tonne). Source: Metz, 2009.
2005
2006
2007
Passive
0.63
4.68
0.77
Trawlers (mainly Nephrops) 6.41
1.26
3.08
Whitefish
364.82
451.38
171.58
Total
371.86
457.32
175.43
Table 1074 Value of blue ling landings (£). Source: Metz, 2009.
2005
2006
Passive
865.65
3,644.58
Trawlers (mainly Nephrops) 8,207.26
1,542.09
Whitefish
374,749.77
452,046.88
Total
383,822.68
457,233.55

2007
793.01
3,746.92
208,454.40
212,994.33

Table 1085 Quantity of all species landings (tonne). Source: Metz, 2009.
2005
2006
2007
Passive
1,018.951
2,461.570
800.501
Trawlers (mainly Nephrops) 665.896
446.953
1,257.690
Whitefish
9,579.733
12,412.808
8,190.471
Total
11,264.580
15,321.332
10,248.662
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2008
7.07
106.73
113.80

2008
7,740.13
142,178.32
149,918.45

2008
754.160
11,909.340
12,663.500

Table 1096 Value of all species landings (£). Source: Metz, 2009.
2005
2006
Passive
3,090,025.75
4,920,148.54
Trawlers (mainly Nephrops) 1,721,201.67
1,130,966.65
Whitefish
12,515,147.67
16,416,072.08
Total
17,326,375.09
22,467,187.27

2007
1,145,545.93
3,080,777.51
12,751,270.99
16,977,594.43

2008
1,677,382.29
16,295,421.26
17,972,803.55

Spain:
Table 1107 Quantity of blue ling landings (tonne). Source: Diez, 2009.
2001
2002
2003
2004
Basque country
30.35
35.65
31.98
0.13
fleet

2005
29.12

Table 1118 Value of blue ling landings (‘000 Euro). Source: Diez, 2009.
2001
2002
2003
2004
Basque country
55.33
65.00
58.31
0.23
fleet

2005
53.10

Table 199 Quantity of all species landings (tonne). Source: Diez, 2009.
2001
2002
2003
2004
Basque country
315.10
1307.82
204.49
208.79
fleet

2005
494.57

Table 200 Value of all species landings (‘000 Euro). Source: Diez, 2009.
2001
2002
2003
2004
Basque country
1232.96
859.96
858.90
824.97
fleet

2005
1280.61

Russia:
Table 201 Quantity of blue ling landings (tonne). Source: Vinnichenko and Bokhanov (2006),
Vinnichenko (2007), Vinnichenko (2008).
2005
2006
2007
Trawlers
10.30
1.50
Longliners
648.11
18.20
36.90
Pelagic
Total
658.41
19.70
36.90

Value of blue ling landings ‐ N/K
Table 202 Quantity of all species landings (tonne). Source: Vinnichenko and Bokhanov (2006),
Vinnichenko (2007), Vinnichenko (2008).
2005
2006
2007
Trawlers
136.00
62.50
Longliners
653.01
172.80
564.30
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Pelagic
Total

59.00
789.01

36.00
235.30

564.30

Value of all species landings: N/K
Norway:
Table 1123 Quantity of blue ling landings (tonne) by ICES area. Source: Correia daSilva, 2009.
2006
2007
2008
Vb1
21.31
212.26
34.89
Vb2
34.39
5.53
0.26
Via
49.13
30.74
73.40
VIb
2.23
3.79
1.89
Total
107.07
252.32
110.43
Table 1134 Quantity of blue ling landings (tonnes) by fishing gear. Source: Correia daSilva, 2009.
2006
2007
2008
Automatic long line
107.07
250.71
110.43
Seine nets, not specified
1.61
Total
107.07
252.32
110.43
Table 1145 Value of blue ling landing (‘000 Norwegian Krone) by ICES area. Source: Correia
daSilva, 2009.
2006
2007
2008
Vb1
150.71
1,762.09
248.64
Vb2
391.74
47.00
1.45
VIa
526.89
293.30
507.95
VIb
14.09
32.80
10.71
Total
1083.43
2135.19
768.76
Table 206 Quantity of all species landings (tonne) by ICES area. Source: Correia daSilva, 2009.
2006
2007
2008
Vb1
2,296.09
6,567.91
3,949.20
Vb2
2,327.44
3,969.34
187.28
VIa
85,467.15
157,626.09
128,059.74
VIb
127,232.19
101,398.51
36,257.51
Total
217,322.87
269,561.85
168,453.72
Table 11507 Quantity of all species landings (tonnes) by fishing gear. Source: Correia daSilva,
2009.
2006
2007
2008
Automatic long line
6,192.31
7,064.98
5,965.48
Bottom trawl
450.00
42.44
12,316.87
Floating long line
9.08
Long line
45.70
Pelagic trawl
210,634.85
262,194.07
147,530.46
Pelagic trawl, pair
252.04
Purse seine
2,388.88
Seine nets, not specified
251.28
Total
217,322.86
269,561.85
168,453.73
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Table 1168 Value of all species landings (‘000 Norwegian Krone) by ICES area. Source: Correia
daSilva, 2009.
2006
2007
2008
Vb1
23,928.68
36,342.84
22,506.10
Vb2
9,148.10
12,850.78
2,099.37
VIa
122,392.60
283,038.61
190,325.48
VIb
171,022.49
182,153.78
51,545.32
Total
326,491.87
514,386.01
266,476.27

Faeroe Islands:
Table 11709 Quantity of blue ling landings (tonne) by ICES area. Source: ICES, 2008.
2004
2005
2006
Vb1
751
1028
1230
Vb2
710
609
632
VIa
10
17
13
VIb
4
1
15

Value of blue ling landings ‐ N/K
Quantity of all species landings ‐ N/K
Value of all species landings ‐ N/K
France:
Table 11810 Quantity of blue ling landings (tonne). Source: Lorance, 2009.
French fleet
1999
5,354
2000
4,918
2001
3,253
2002
3,078
2003
3,792
2004
4,111
2005
3,175
2006
3,104
2007
3,282
2008
2,580
Table 11911 Value of blue ling landings (‘000 Euro). Source: Lorance, 2009.
French fleet
1999
9,652
2000
9,542
2001
7,154
2002
6,522
2003
6,804
2004
6,950
2005
5,892
2006
6,728
2007
6,728
2008
5,529
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Table 212 Quantity of all species landings (tonne). Source: Lorance, 2009.
Roundnose Blue ling Greater forkbeard Orange roughy
Black
Siki
Total
grenadier
scabbardfish sharks
1999
8,241
5,354
444
1,276
2,159
3,334
20,808
2000
9,840
4,918
512
987
3,648
3,328
23,233
2001
8,432
3,253
487
1,122
4,477
3,154
20,925
2002
8,502
3,078
418
461
4,313
2,004
18,776
2003
6,938
3,792
388
554
3,577
1,323
16,572
2004
7,545
4,111
364
515
3,191
1,177
16,903
2005
4,564
3,175
415
288
2,971
904
12,317
2006
3,189
3,104
496
540
2,565
765
10,659
2007
2,683
3,282
537
176
2,709
979
10,366
2008
2,054
2,580
695
131
3,160
820
9,440
Table 1203 Value of all species landings (‘000 Euro). Source: Lorance, 2009.
Year Roundnose Blue ling Greater forkbeard Orange roughy
Black
Siki
grenadier
scabbardfish sharks
1999
11,556
9,652
572
4,855
6,003
3,840
2000
13,510
9,542
708
4,126
6,301
4,072
2001
12,937
7,154
644
3,856
7,356
3,962
2002
13,366
6,522
533
1,930
7,063
3,216
2003
11,476
6,804
495
2,923
7,124
2,454
2004
11,701
6,950
479
2,694
7,109
2,282
2005
8,753
5,892
586
1,704
7,323
1,773
2006
6,629
6,728
745
3,037
7,006
1,545
2007
5,418
6,728
817
1,154
6,743
1,723
2008
3,805
5,529
1,005
831
7,007
1,401

Ireland:
Table 214 Quantity of blue ling landings (tonne). Source: Hareide 2010.
ICES area
2001
VI
7
21
VII
26
93

2002

Value of blue ling landings ‐ N/K
Table 215 Quantity of all species landings (tonne). Source: Hareide, 2010.
ICES area
2001
VI
53
155
VII
345
881

Value of all species landings ‐ N/K

Total revenues, costs and profits in each of the last 3 years.
England, Wales and Scotland :
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2002

Total
36,478
38,259
35,909
32,630
31,276
31,215
26,031
25,690
22,583
19,578

Table 216 Revenue (average per vessel, £). Source: Metz, 2009.
NS & WoS demersal single rig over 24m 2005
2006
Earnings
1,019,500
1,317,200
Fishing income
952,000
1,298,100
Non-fishing income
67,500
19,100

2007
1,273,700
1,241,400
32,300

2008
N/K
N/K
N/K

Fishing Income (£)
Fishing Income per:
day (£)
VCU (£)
trip (£)
crew member (£)

952,000

1,298,100

1,241,400

N/K

3,918
1,502
30,710
119,000

5,515
1,678
37,155
163,971

5,088
1,916
39,065
150,981

N/K
N/K
N/K
N/K

WoS single rig Nephrops trawl
Earnings
Fishing income
Non-fishing income

2005
105,000
102,700
2,300

2006
131,100
130,100
1,100

2007
157,400
155,800
1,600

2008
N/K
N/K
N/K

Fishing Income (£)
Fishing Income per:
day (£)
VCU (£)
trip (£)
crew member (£)

102,700

130,100

155,800

N/K

638
680
1,300
25,675

842
885
1,016
39,932

956
1,046
1,206
55,067

N/K
N/K
N/K
N/K

Table 217 Costs (average per vessel, £). Source: Metz, 2009.
NS & WoS demersal single rig over 24m
2005
2006
Commission
46,800
57,100
Harbour Dues
38,900
44,500
Subscriptions & Levies
10,700
9,800
Shore Labour
11,000
4,000
Fuel and Oil
212,200
330,600
Boxes
10,700
16,800
Ice
12,700
14,300
Crew Travel
4,500
8900
Food Stores
23,100
25,600
Quota Leasing
36,400
61,800
Days Purchase
11,300
17,300
Other Expenses
33,200
14,900

2007
65,800
53,400
5,600
9,500
309,800
10,800
12,300
5,300
18,200
78,500
45,400
12,300

N/K
N/K
N/K
N/K
N/K
N/K
N/K
N/K
N/K
N/K
N/K
N/K

Crew Share

230,300

367,100

284,300

N/K

Total Fishing Expenses

681,800

965,800

911,100

N/K

Vessel Owner Expenses
Insurance
Repairs
Gear
Hire and Maintenance
Other Vessel Owner Expenses
Total Vessel Owner Expenses

43,300
100,400
49,800
9,900
11,900
197,300

44,700
84,100
21,700
9,700
32,300
188,200

52,900
90,300
77,400
12,700
30,100
263,200

N/K
N/K
N/K
N/K
N/K
N/K

Total Expenses

848,000

1,153,900

1,174,300

N/K

WoS single rig nephrops trawl

2005

2006

2007

2008
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2008

Commission
Harbour Dues
Subscriptions & Levies
Shore Labour
Fuel and Oil
Boxes
Ice
Crew Travel
Food Stores
Quota Leasing
Days Purchase
Other Expenses

5,200
2,300
2,300
1,700
16,300
1,400
2,100
700
4,300
300
1,100
700

7,700
5,200
3,000
200
17,100
1,700
1,900
800
8,500
500
100
4,200

5,600
3,100
1,800
600
21,000
1,300
1,400
1,200
4,200
900
n/a
3,000

N/K
N/K
N/K
N/K
N/K
N/K
N/K
N/K
N/K
N/K
N/K
N/K

Crew Share

32,900

30,200

48,900

N/K

Total Fishing Expenses

71,400

80,900

93,100

N/K

Vessel Owner Expenses
Insurance
Repairs
Gear
Hire and Maintenance
Other Vessel Owner Expenses
Total Vessel Owner Expenses

6,400
12,600
4,700
2,900
2,700
26,700

6,200
15,700
9,200
7,200
8,300
46,200

6,400
15,700
10,900
4,900
4,500
42,400

N/K
N/K
N/K
N/K
N/K
N/K

Total Expenses

95,900

127,100

135,500

N/K

Table 218 Profit (average per vessel, £). Source: Metz, 2009
NS & WoS demersal single rig over 24m
2005
2006
Operating profit
167,500
163,300
Depreciation
82,600
29,400
Interest
43,000
23,500
Net Profit
46,800
110,400

2007
99,500
45,600
33,200
20,700

N/K
N/K
N/K
N/K

WoS single rig Nephrops trawl
Operating profit
Depreciation
Interest
Net Profit

2007
21,800
5,700
3,200
13,000

2008
N/K
N/K
N/K
N/K

2005
23,100
8,500
2,100
12,900

2006
4,000
500
400
3,100

2008

Spain:
Table 219 Revenues (average per vessel, ‘000 Euro). Source: Diez, 2009.
2001
2002
2003
2004
Basque country fleet
Total fishing revenue 1232.96
859.96
858.90
824.97
Non-fishing revenue 90.80
162.63
1.40
221.26
Total revenue
1323.76
1022.59
860.30
1046.23
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2005
1280.61
153.08
1433.69

Table 220 Fixed costs (average per vessel, ‘000 Euro). Source: Diez, 2009.
Basque country fleet
2001
2002
2003
2004
Insurance
42.28
11.50
28.58
37.22
Maintenance
83.91
22.37
43.30
47.47
Depreciation
73.47
73.49
75.22
162.85
Interest
11.96
5.75
3.01
26.87
Days at sea (effort) 239.75
254.00
254.83
254.00
Other fixed costs
262.16
224.89
361.01
559.67

2005
40.44
67.95
202.38
55.18
270.50
497.19

Table 12121 Variable costs (average per vessel, ʹ000 Euro). Source: Diez, 2009.
Basque country fleet
2001
2002
2003
2004
Landings
72.88
29.76
67.99
95.69
Fuel
188.38
99.49
125.01
219.38
Gear
146.70
36.22
119.20
52.54
Crew
587.93
246.75
322.94
402.03
Other variable costs 115.86
7.53
27.66
6.81

2005
95.85
377.80
64.83
463.41
27.08

Table 12222 Other costs (average per vessel, ʹ000 Euro). Source: Diez, 2009.
Basque country fleet
2001
2002
2003
2004
Investment
454.62
1.56
37.85
1.65
Taxes
42.74
21.21
-3.67
10.84
Fuel consumption (m^3) 750.32
419.04
552.67
814.39

2005
15.46
10.29
999.46

Table 1233 Estimate of average profit (average per vessel, ʹ000 Euro). Source: Diez, 2009.
Basque country fleet
2001
2002
2003
2004
2005
Profit*
-501.53
10.86
-568.44
-818.29
-728.91

* Where; profit = revenue‐(fixed +variable costs)
Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
France:
Table 1244 Total income, cost and profit (millions
deep‐water fishing. Source: AER, 2009.
Beam trawlers 24-40m
2005
Income
84.12
Cost
91.17
Profit
-7.05
Beam trawlers >40m
2005
Income
48.71
Cost
52.47
Profit
-3.76
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Euro) for French fleet segments engaged in
2006
85.66
89.42
-3.76
2006
50.04
55.48
-5.44

2007
89.94
85.86
4.08
2007
46.30
50.88
-4.58

Ireland:
The last three years data are not representative of the Irish fishery. Cost and revenue data
can be collected from vessel owners and from gear makers. During 2000‐2004 there existed a
rule of thumb, that in order to be profitable vessels had to catch 1% of the total cost of
building the boat. The two large 52m vessels would have needed to land 60000 Irish £ of
fish, however the maximum value per day achieved was 4,500 Irish £ on the Hatton bank.
Consequently, the two longliners were not able to remain profitable, both vessels were sold
or leased or fisheries in Pacific and the Southern Oceans. The smaller 25m vessel targeting
deep water sharks was able to sustain catch values per day at approximately 2000 Irish £ per
day. This level was not profitable, but the cod fishery in the Barents Sea compensated for the
low profit in deep‐water fishery.
Table 1255 Average fuel consumption (litres per day) for the period 2000‐2004. Source: Hareide
2010.
Average fuel consumption
2000-2004
Longliners, 25m
2,000
Longliners, 52m
3,000

Unionisation or other types of fishermen’s association present:
England, Wales and Scotland:
NS & WoS demersal single rig over 24m:
• Producer Organisations (PO) – receive a “sectoral” allocation of quota
• ʺNon‐sectorʺ – vessels over 10m whom are not fishing against quota managed by a
PO
WoS single rig nephrops trawl:
• Producer Organisations (PO) – receive a “sectoral” allocation of quota
• ʺNon‐sectorʺ – vessels over 10m whom are not fishing against quota managed by a
PO
• Under 10m fleet ‐ vessels (≤10m) which do not fish against PO sector allocation
Spain:
Association of producers act as fishermen’s association in the Basque country.
Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
France:
By law, there is a strong presence of unions in many institutions overseeing fisheries, their
management and the social structures. The number of seats taken by each union in boards,
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general assemblies etc. depends on the results of elections, where only registered unions
(approved by government) may present candidates. In addition, there is often a specified
allocation of seats for crews and employees, for ship owners, for processing industries, for
cooperatives, for mariculture etc. Some unions are established with fishing as their unique
scope, but other unions are ‘generalist’ in the sense that they assemble workers from all
sectors, even though they may have a specific section for seamen or fishers. Strange enough,
skippers and crews can be members of the same section in some of these unions; usually,
skippers speak louder than crews and the positions claimed by these unions (e.g. on social
issues) may at time be a bit ambiguous.
The four companies active in the deep‐species fishery are members of the same union
(Union des Armateurs à la Pêche de France, UAPF), which typically represents fishing
companies, including the tropical tuna fleet segment. Historically, this union has been very
influential in key negotiations, notably for the CFP in the 1970‐1980s or in the Law of the Sea
Conferences.
Ireland:
Irish vessel owners are members of Producer Organizations whilst crew members are not
members of any union.

Main wage structure: (Source: Metz, 2009)
England, Wales and Scotland:
The main wage structure within the English, Welsh and Scottish fleet is crew share.
Table 226 Average crew share per vessel (£) by fleet.
2005
NS & WoS demersal single rig over 24m 230,300
WoS single rig nephrops trawl
32,900

2006
367,100
30,200

2007
284,300
48,900

2008
N/K
N/K

Spain:
The main wage structure within the Basque country fleet is crew share.
Table 227 Average crew share per vessel (‘000 Euro) . Source: Diez, 2009.
2001
2002
2003
2004
Basque country
587.93
246.75
322.94
402.03
fleet

Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
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2005
463.41

France:
The five bigger trawlers are all under a regime of a fixed minimum wage plus a part of the
sales, excluding such costs as fuel, gear etc. The two smaller vessels also have a minimum
and a share, but here fuel costs are deducted before sharing.
Ireland:
Crew share was the main wage structure used by Irish vessels. However, a system of fixed
payments became dominant when eastern European crew were employed. The vessels’
finances were not transparent for the crew.

Sale of landed case study species:
England, Wales and Scotland:
Landings of southern blue ling from English, Welsh and Scottish vessels mainly exported
market to France.
Spain:
Landings of southern blue ling from the Basque country fleet are predominately sold in non‐
local market.
Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
France:
In France, all the deep‐water species catches from French vessels are landed fresh (no
freezing) and sold on the domestic market, with the possible exception of some deep‐water
sharks being exported to Spain and Italy but no statistic about these, probably small,
amounts was found. Up to the 1980s, blue ling was fished by French freezer trawlers, these
vessels ceased to fish blue ling in the late 1980s or possibly early 1990s. The product of these
vessels was then processed in landed‐based factories to be sold as frozen filets or ready‐cook
dished.
Ireland:
In Ireland the small Irish long liner sold fresh fish fresh to the French market, whilst the two
larger long liners sold landings on international frozen fish markets.

Market characteristics:
England, Wales and Scotland:
The English, Welsh and Scottish market for southern blue ling is characterised by open
auction in Scotland.
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Spain:
The Basque Country market for southern blue ling is characterised by open auction.
Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
France:
The French market for southern blue ling market is characterised by open auction. Even
though one company involved in the deep‐species fishery is a subsidiary of a supermarket
business, which also owns processing plants, the company has no preferential arrangement
for the sale of catch, (final destination of the catch is to auction).
Ireland ‐ N/K

Total landings and the average prices:
England, Wales and Scotland:
Table 228 Average price of blue ling (£ per tonne). Source: Metz, 2009.
2005
2006
2007
Passive
1,378.64
778.06
1,027.61
Trawlers (mainly nephrops)
1,280.88
1,224.95
1,218.35
Whitefish
1,027.21
1,001.48
1,214.88

2008
N/K
1,094.43
1,332.13

Spain:
Table 12629 Average price (Euro per kg) of blue ling on open auction. Source: Diez, 2009.
2001
2002
2003
2004
2005
Basque country fleet
1.823
2.290
1.734
2.428
1.791

Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
France:
Although landed in UK and Irish ports deep‐water fish are sold in French auction market in
Boulogne‐sur‐mer, Lorient and Concarneau. Fish price are therefore available from national
sales statistics provide by the auction market network (Réseau Inter Criées, RIC) and fed
into databases held by Ifremer.
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Table 230 Average price (Euro per kg) of blue ling by port. Source: Lorance, 2009
2006
Jan. Feb.
Mar. Apr. May Jun. Jul. Aug. Sep.
Oct.
Boulogne
2.35 2.11
1.89 2.09 1.64 2.10 2.38 2.55 2.21
2.00
Concarneau 2.61 1.85
1.99 2.18 1.73 1.79 2.53 3.16 2.45
2.36
Le Guilvinec 2.21 1.58
1.76 1.69 1.28 1.57 2.01 2.33 1.86
2.02
Lorient
3.57 2.08
2.16 2.19 1.73 2.04 2.44 3.08 2.32
2.32

Nov.
2.74
3.20
2.59
3.13

Dec.
2.60
2.82
2.65
2.14

Jan.
Boulogne
3.07
Concarneau 3.16
Le Guilvinec 2.66
Lorient
3.73

Feb.
2.38
2.60
1.73
2.72

Mar.
2.27
2.29
1.72
2.46

Apr.
1.75
1.74
1.76
1.92

May
1.57
1.53
1.59
1.73

Jun.
2.10
1.72
1.75
1.93

2007
Jul. Aug.
1.68 2.17
1.68 2.54
1.57 2.35
1.75 2.65

Sep.
2.19
2.68
2.50
2.77

Oct.
2.21
1.79
2.42
2.69

Nov.
2.29

Dec.
2.14

2.34
3.71

1.85
0.64

Jan.
Boulogne
2.66
Concarneau 2.42
Le Guilvinec 2.91
Lorient
2.67

Feb.
2.68
2.16
1.76
2.40

Mar.
2.12
1.68
1.49
2.46

Apr.
1.52
1.51
1.35
1.64

May
1.76
1.95
1.40
2.01

Jun.
1.98
1.67
1.15
2.10

2008
Jul. Aug.
2.22 2.36
1.96 2.47
1.82 2.54
2.31 2.86

Sep.
1.91
2.59
2.09
2.40

Oct.
2.28
2.80
2.41
3.12

Nov.
2.40
2.81
2.76
3.10

Dec.
1.76
2.42
1.87
2.75

Blue ling
1.80
1.94
2.20
2.12
1.79
1.69
1.86
2.17
2.05
2.14

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Ireland ‐ N/K

Case study species – how they are processed:
England, Wales and Scotland:
In England, Wales and Scotland Southern blue ling is mainly salted in either fillet or
wholefish form.
Spain:
In the Basque Country southern blue ling is not processed in local markets so it is not known
in what form it is processed. Only a very small quantity of blue ling is sold in the Basque
Country as fresh fish for consumption.
Russia: N/K
Norway: N/K
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Faeroe Islands: N/K
France:
Almost all of deep‐water fish landings are bought by processing factories and filleted. The
bulk of the deep‐water landings are found on the French market as fresh fish fillet in retail
shops and supermarkets. Whole deep‐water fish are rarely displayed both because their
aspect is not considered attractive and because large fish are increasingly sold as filet. Blue
ling are landed gutted, there has been some marketing of blue ling roe, but no separate
statistics on the quantity and price of this product was found.
Ireland:
All blue ling landed from the Irish deep‐water fleet was gutted whole and transported to
France.

Total quantity and value of the product produced:
England, Wales and Scotland ‐ N/K
Spain ‐ N/K
Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
France:
Table 231 Total quantity (ʹ000 tonnes) and total value (millions Euro) of products sold by the
French fleet segments of the vessels engaged in deep‐water fishing*. Source: AER 2009
Beam trawlers 24-40m
2005
2006
2007
Quantity
39.09
39.67
39.76
Total value
102.74
104.59
113.17
Beam trawlers >40m
2005
2006
2007
Quantity
27.16
37.51
34.64
Total value
47.69
64.78
60.14

* These figures include deep‐water species and other landings. Deep‐water species represent
a small contribution only.
Ireland ‐ N/K, in Ireland there is very little added value.
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Number and location of processing units and the total number and gender split of
employees.

England, Wales and Scotland:
Table 232 Number and location of processing units split by region and processing type in the UK
and full‐time equivalent (FTE) 2004 and 2008 (last 3 years data not available). Source: Curtis and
White (2005), Brown (2009).
2004
2004
2008
2008
Region
Process type
Number of Number of Number of Number of
processing FTEs
processing FTEs
units
units
Grampain
Mixed
39
651
45
2,603
Primary
68
3,083
31
570
Secondary
10
672
5
138
Total
117
4,406
81
3,311
Highlands and Islands Mixed
8
143
17
365
Primary
27
580
17
267
Secondary
3
71
4
84
Total
38
794
38
716
Humberside
Mixed
64
558
28
1,931
Primary
38
2,350
52
480
Secondary
17
2,209
9
1,606
Total
119
5,117
89
4,017
N. Ireland Mixed
Mixed
9
94
13
324
Primary
20
560
10
88
Secondary
1
70
3
118
Total
30
724
26
530
North England
Mixed
30
260
20
538
Primary
29
485
37
383
Secondary
9
1,006
12
939
Total
68
1,751
69
1,860
Other Scotland
Mixed
22
390
29
762
Primary
46
1,258
22
435
Secondary
7
220
4
26
Total
75
1,868
55
1,223
South West England
Mixed
22
231
23
653
Primary
25
923
25
387
Secondary
4
26
4
69
Total
51
1,180
52
1,109
South/Midlands/Wales Mixed
32
485
26
1,010
Primary
30
786
26
441
Secondary
13
1,069
17
443
Total
75
2,340
69
1,894
Totals
Mixed
226
2,812
201
8,186
Primary
283
10,025
220
3,051
Secondary
64
5,343
58
3,423
Grand total
573
18,180
479
14,660

Process Types:

415

•
•
•

Primary processes ‐ cutting, filleting, picking, peeling, washing, chilling, packing,
heading and gutting.
Secondary processes ‐ brining, smoking, cooking, freezing, canning, deboning,
breading, battering, vacuum & controlled packaging and production of ready meals.
Mixed processes ‐ Processors who carry out processes from both of these categories

Table 233 Processing employment split by gender and process type in the UK for 2004 and 2008.
Source: Brown (2009).
Primary
Secondary
Mixed
Total
2004
2008
2004
2008
2004
2008
2004
2008
Male
72%
67%
53%
56%
61%
59%
61%
60%
Female
28%
33%
47%
44%
39%
41%
39%
40%

Spain ‐ N/K
Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
France:
A FranceAgriMer annual leaflet provides some figures for 2006 in its 2009 issue. There were
324 companies in the wholesale sector, 287 in processing and 50 in mixed wholesale‐
processing. The turn‐over was 1703, 3753 and 522 millions Euro, respectively. The same
source indicates 5500 persons employed in wholesale and 13000 in seafood processing, but
no detail is given on age structure etc. The vast majority of processing plants are located in
coastal regions (12% in the North, 6% in Normandy, 26% in Brittany, 21% along the Atlantic
coast and 13% in the Mediterranean area); 36% of the annual turn‐over is generated in
Brittany.
Ireland:
There are no processing units in Ireland, all blue ling is processed in France.

Revenues, costs and profits of processing units in each of the last 3 years.
England, Wales and Scotland:
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Table 234 Average revenue, costs and profits of UK processing units for 2004 and 2008. Source: Curtis
and White (2005), Brown (2009).
2003/2004

Average cost of sales
Fish purchases
Wages and salaries
Transport
Energy
Water charges
Packaging
Non-fish raw materials
Other direct costs
Total direct costs
Rent and rates
Administration
Advertising
Repairs and maintenance
Insurance
Other overheads
Total overheads

Total
32,126,000
% of sales
97.7%
74.6%
8.4%
3.5%
0.9%
0.2%
4.4%
0.3%
0.2%
88.1%
1.1%
0.8%
0.1%
0.4%
0.4%
1.2%
9.3%

Depreciation
Interest
Operating profit

Average turnover

£
31,387,102
23,965,996
2,698,584
1,124,410
289,134
64,252
1,413,544
96,378
64,252
28,303,006
353,386
257,008
32,126
128,504
128,504
385,512
2,987,718

Primary
16,041,000
% of sales
95.9%
56.1%
16.2%
3.1%
1.3%
0.5%
2.6%
1.0%
1.2%
83.3%
2.3%
3.4%
0.4%
0.9%
0.5%
1.9%
12.5%

£
15,383,319
8,999,001
2,598,642
497,271
208,533
80,205
417,066
160,410
192,492
13,362,153
368,943
545,394
64,164
144,369
80,205
304,779
2,005,125

Secondary
14,057,000
% of sales
94.4%
45.7%
16.0%
3.5%
1.2%
0.4%
4.1%
4.9%
2.4%
78.1%
1.4%
3.1%
0.9%
1.5%
1.0%
4.5%
16.3%

£
13,269,808
6,424,049
2,249,120
491,995
168,684
56,228
576,337
688,793
337,368
10,978,517
196,798
435,767
126,513
210,855
140,570
632,565
2,291,291

0.7%
0.5%

224,882
160,630

0.9%
0.9%

144,369
144,369

1.6%
1.1%

224,912
154,627

2.5%

803,150

4.3%

689,763

5.8%

815,306

2007/2008

Fish purchases
Labour
Transport
Energy
Water
Packaging
Non-Fish
Other direct costs
Total direct costs
Rent
Rates
Administration
Sales and marketing
Repairs
Insurance
Other
Total indirect costs

Total
16,911,149
% of sales
67.3%
12.2%
3.4%
1.2%
0.5%
2.8%
3.8%
3.1%
85.3%
1.1%
0.6%
1.7%
0.7%
1.0%
0.6%
3.5%
11.0%

Primary
47,822,233
£
% of sales
11,381,203 70.7%
2,063,160 10.0%
574,979
3.5%
202,934
1.0%
84,556
0.4%
473,512
2.3%
642,624
0.3%
524,246
3.8%
14,425,210 87.8%
186,023
1.0%
101,467
0.5%
287,490
1.6%
118,378
0.3%
169,111
0.8%
101,467
0.7%
591,890
2.4%
1,860,226 8.0%

Mixed
23,320,841
£
% of sales
33,810,319 66.1%
4,782,223 14.2%
1,673,778 3.1%
478,222
1.2%
191,289
0.6%
1,099,911 2.4%
143,467
3.3%
1,817,245 2.5%
41,987,921 83.8%
478,222
1.2%
239,111
0.6%
765,156
1.3%
143,467
0.7%
382,578
1.1%
334,756
0.6%
1,147,734 4.0%
3,825,779 12.3%

Secondary
19,388,084
£
% of sales
15,415,076 60.4%
3,311,559 10.4%
722,946
4.1%
279,850
2.1%
139,925
0.2%
559,700
5.4%
769,588
7.8%
583,021
2.1%
19,542,865 85.2%
279,850
1.1%
139,925
0.9%
303,171
4.0%
163,246
1.7%
256,529
1.0%
139,925
0.7%
932,834
0.0%
2,868,463 14.6%

£
11,710,403
2,016,361
794,911
407,150
38,776
1,046,957
1,512,271
407,150
16,518,648
213,269
174,493
775,523
329,597
193,881
135,717
0
2,830,660

Total costs

96.6%

16,336,170 95.9%

45,861,521 96.6%

22,527,932 99.3%

19,252,367

Operating profit

3.4%

574,979

4.1%

1,960,712

3.4%

792,909

1.1%

213,269

Interest
Depreciation
Pre-tax profit
Tax

1.0%
2.0%
3.4%
0.7%

169,111
338,223
574,979
118,378

1.3%
2.0%
4.0%
0.2%

621,689
956,445
1,912,889
95,644

0.9%
2.0%
3.5%
1.0%

209,888
466,417
816,229
233,208

1.0%
2.3%
0.6%
0.1%

193,881
445,926
116,329
19,388

Retained profit

3.0%

507,334

3.9%

1,865,067

2.9%

676,304

0.5%

96,940

Fixed assets as % of sales
Fixed Asset Turnover
Current ratio
Net assests as a % of sales
Return on capital employed
Sales per FTE
Value added as a % of sales
Value added per FTE

18.9%
15
1.73
18.9%
38%
£148,633
13.5%
£20,049

3,196,207

19.4%
16
1.79
12.2%
54%
£165,012
12.5%
£21,922

9,277,513

4,384,318

17.6%
10
2
30.1%
16%
£149,407
10.7%
£17,382

3,412,303

Average turnover

3,196,207
6,426,237
2,283,005
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18.8%
15
1.65
5,834,312 20.6%
25,824,006 33%
£138,744
5,977,779 14.8%
£19,327

4,804,093
7,695,878
3,451,484

5,835,813
3,102,093
2,074,525

Spain ‐ N/K
Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
France ‐ N/K
Ireland ‐ N/K

Subsidies currently in force:
England, Wales and Scotland:
Table 1275 Fishing subsidies for all UK vessels, 1994‐2006. Source: (Mulvad and Thurston, 2009).
Number of payments
Share of total EU fishing
Total subsidy (€)
subsidy
Vessel payments
138,626,361
1,722
4%
Non-vessel payments 233,038,108
1,408
5%
Total subsidy
371,664,469
3,130
4%
payments

Spain:
Table 1286 Fishing subsidies for all Spanish vessels, 1994‐2006. Source: (Mulvad and Thurston,
2009).
Total subsidy (€)
Number of payments
Share of total EU fishing
subsidy
Vessel payments
1,706,983,526
11,939
50%
Non-vessel payments 2,070,620,749
22,435
41%
Total vessel
3,777,604,275
34,374
44%
payments

Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
France:
Figures of subsidies available to the French fishing industry (with details by object), can be
found on the Ministry of Food, Agriculture and Fisheries website at:
http://agriculture.gouv.fr/sections/thematiques/budget‐soutiens‐publics/soutiens‐publics‐
peche

418

These are for the whole fishing (and aquaculture) industry, not specifically for the deep‐
species segment. Due to the implementation of a two‐year rescue plan in 2008, subsidies
(excluding pension and health insurance) rose from 201.7 million Euro in 2007 to 351.6
million Euro, of which 59.6 (17%) came from the EU budget. Some 38 millions Euro were for
decommissioning and temporary tie‐up schemes. However, French authorities also include
the state contribution to the fishers’ social security fund as a subsidy (partly because
exemptions on social charges are often used to reduce fuel and operating costs). This
contribution was 620 million Euro in 2007 and rose to 665.3 millions Euro in 2008. Hence, the
total in 2008 was 1017 millions Euro (of which less than 6% were provided by the EU). In
2007 the total value of landings was 1725 million Euro (including 381 by shellfish farming),
and the total subsidy was 1017 million Euro (59% of landed value). The subsidy figures
given above do not include aids from regions, cities etc. which are not compiled nationally.
Again, this is for the whole fleet, and the so‐called artisanal vessels may benefit more (even
per vessel) than the bigger industrial boats.
Table 1297 Fishing subsidies for all French vessels, 1994‐2006. Source: (Mulvad and Thurston,
2009).
Total subsidy (€)
Number of payments
Share of total EU fishing
subsidy
Vessel payments
285,450,780
5,992
8%
Non-vessel payments 467,320,153
6,798
9%
Total vessel
752,770,933
12,790
9%
payments

Ireland:
There are no subsidies in force for the Irish deep‐water fisheries.
Table 1308 Fishing subsidies for all Irish vessels, 1994‐2006. Source: (Mulvad and Thurston, 2009).
Number of payments
Share of total EU fishing
Total subsidy (€)
subsidy
Vessel payments
42,371,793
1,306
1%
Non-vessel payments 124,102,906
581
2%
Total vessel
166,474,698
1,887
2%
payments

Additional relevant data
England, Wales and Scotland:
Table 13139 Household consumption (‘000 tonne). Source: Defra, 2009.
2005
2006
2007
United Kingdom
493
525
539
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2008
527

Table 240 United Kingdom foreign trade (incl. fish products) of all species. Source: Defra, 2009.
2005
2006
2007
2008
Imports
('000 tonnes)
897.3
912.2
858.3
898.8
(£ million)
1,778.8
2,018.4
2,072.3
2,293.5
Exports
('000 tonnes)
472.4
428.5
474.4
431.6
(£ million)
954.6
960.6
995.5
1,033.7

Trade
balance

(‘000 tonnes)

2005
-424.90

2006
-483.70

2007
-383.90

2008
-467.20

(£ million)

-824.20

-1,057.80

-1,076.80

-1,259.80

Spain:
Table 13241 Spanish foreign trade in fishery products (for 10 major groups of fishery products).
Source: European Commission, 2007.
2005
2006
2007
2008
Imports
(tonnes)
1,620,409
1,666,450
N/K
N/K
(Million ECU/EUR)
4648.0
5083.0
N/K
N/K
Exports
(tonnes)
936,691.0
914,503.0
N/K
N/K
(Million ECU/EUR)
2111.0
2275.0
N/K
N/K

Trade
balance

(tonnes)
(Million ECU/EUR)

2005
-683,718
-2537.0

2006
-751,947
-2808.0

2007
N/K
N/K

2008
N/K
N/K

Where ECU=European Currency Unit
Russia ‐ N/K
Norway:
Table 13342 Norwegian foreign trade in fishery products (for 10 major groups of fishery products).
Source: European Commission, 2007
2005
2006
2007
2008
Imports
(tonnes)
591,333
582,533
N/K
N/K
(Million ECU/EUR)
581
677
N/K
N/K
Exports
(tonnes)
1,996,582
1,878,163
N/K
N/K
(Million ECU/EUR)
3,965
4,403
N/K
N/K

Trade
balance

(tonnes)
(Million ECU/EUR)

1,405,249
3,384

1,295,630
3,726

Where ECU=European Currency Unit
Faeroe Islands ‐ N/K
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2007
N/K
N/K

2008
N/K
N/K

France:
Table 243 French foreign trade in fishery products (for 10 major groups of fishery products).
Source: European Commission, 2007.
2005
2006
2007
2008
Imports
(tonnes)
1,141,666
1,135,793
N/K
N/K
(Million ECU/EUR)
3,740
4,079
N/K
N/K
Exports
(tonnes)
430,015
440,832
N/K
N/K
(Million ECU/EUR)
1,315
1,360
N/K
N/K

Trade
balance

(tonnes)
(Million ECU/EUR)

-711,651
-2,425

2007
N/K
N/K

-694,961
-2,719

2008
N/K
N/K

Where ECU=European Currency Unit
Ireland:
Table 1344 Irish foreign trade in fishery products (for 10 major groups of fishery products). Source:
European Commission, 2007.
2005
2006
2007
2008
Imports
(tonnes)
58,066
56,318
N/K
N/K
(Million ECU/EUR)
150
169
N/K
N/K
Exports
(tonnes)
212,261
171,743
N/K
N/K
(Million ECU/EUR)
358
359
N/K
N/K

Trade
balance

(tonnes)
(Million ECU/EUR)

154,195
209

2007
N/K
N/K

115,425
190

2008
N/K
N/K

Where ECU=European Currency Unit
Proportion of total national employment in catching, marketing, processing etc of all
species:

England, Wales and Scotland:
Table 1355 Number and proportion of national employment catching all species. Source: Defra,
2009.
England & Wales

Scotland

Northern Ireland

United Kingdom

Number of people employed
(working population aged over 16)
% total fishers catching all
species as proportion of national
employment

Regular
Part-time
Total
Regular
Part-time
Total
Regular
Part-time
Total
Regular
Part-time
Total
28,485,000

2005
6,026
1,081
7,107
3,952
1,203
5,155
514
55
569
10,492
2,339
12,831
28,774,000

2006
5,702
1,414
7,116
4,109
1,096
5,205
547
66
613
10,358
2,576
12,934
29,030,000

2007
5,068
1,577
6,645
4,408
951
5,359
557
101
658
10,033
2,629
12,662
29,222,000

2008
5,125
1,619
6,744
4,585
807
5,392
532
93
625
10,242
2,519
12,761
29,443,000

0.045%

0.045%

0.043%

0.043%
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National employment in marketing of all species ‐ N/K
Table 1366 Number and proportion of national employment (FTEs) processing all species.
Source: Curtis and White (2005), Brown (2009).
2004
2005
2006
2007
2008
Processing sector of all species
18180
N/K
N/K
N/K
14660
Number of people employed
28,485,000 28,774,000 29,030,000 29,222,000 29,443,000
(working population aged over 16)
% FTEs in processing sector of all species
0.06%
N/K
N/K
N/K
0.05%
as proportion of national employment

Proportion of national employment of blue ling:
Table 1377 Estimation of proportion of national employment catching blue ling in 2007.
Source: Metz, 2009.
Average number
Number of vessels
of full-time
catching blue ling
crew per vessel
NS & WoS demersal 8
9
single rig over 24m
WoS single rig
3
7
nephrops trawl
Total number of people
Employed catching blue ling
Number of people employed
(working population
aged over 16)
% total fishers catching
blue ling as proportion of
national employment

Estimate of the number of
full-time employed
catching blue ling*
72
21
93
29,222,000

0.00031%

* Estimation based upon average number of full‐time crew per vessel and number of vessels
catching blue ling
National employment in marketing of blue ling ‐ N/K
National employment in processing of blue ling ‐ N/K
Spain:
Proportion of total national employment in catching, marketing, processing etc of all species:
Table 1388 Number and proportion of national employment catching all species. Source:
Diez, 2009.
2001
Number of employed (fishing)
4,339
Number of employed (working population) 897,863
% national employment in fishing
0.48%

2002
4,203
897,791
0.47%

National employment in marketing of all species ‐ N/K
National employment in processing of all species ‐ N/K
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2003
3,942
975,773
0.40%

2004
4,080
975,773
0.42%

2005
3,356
975,773
0.34%

Proportion of national employment of blue ling:
Table 13949 Estimation of number and proportion of national employment catching blue ling in
the Basque country fleet. Source: Diez, 2009.
2001
2002
2003
2004
2005
Average number of full-time
14
13
16
14
13
crew per vessel catching blue ling
Number of vessels catching
8
6
6
4
4
blue ling
Estimate of number employed in
112
78
96
56
52
Basque country fleet catching blue ling*
Number of employed
897,863
897,791
975,773
975,773
975,773
working population)
% fishers catching blue ling as
0.0125% 0.0087% 0.0098% 0.0057% 0.0053%
proportion of national employment

* Estimate based upon average number of full‐time crew per vessel and number of vessels
catching blue ling
National employment in marketing of blue ling ‐ N/K
National employment in processing of blue ling ‐ N/K
Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
France:
Proportion of total national employment in catching, marketing, processing etc of all species:
For 2006, INSEE (the national institute for population and economic statistics) indicates a
total active population of 27.56 million people. Various sources indicate 19936 people
employed in the fish catching sector and 18500 in processing. The total (38346) amounts to
only 0.14% of the active population. No data are available to estimate proportion (2) for the
deep‐water fishery alone
Proportion of national employment of blue ling ‐ N/K
Ireland ‐ N/K

Proportion of total national gross domestic product (GDP) in catching, marketing,
processing etc of all species and of the case study species:
England, Wales and Scotland:
Proportion of total GDP in all species
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Table 250 GDP in catching sector of all species at current market prices (£million, 2003=100).
Source: Defra, 2007.
2004
2005
2006
GDP in catching of all species
389
399
468
National GDP
1,184,296
1,233,976
1,299,622
% contribution of GDP in catching
sector of all species as proportion 0.033%
0.032%
0.036%
of national GDP

GDP in marketing sector of all species ‐ N/K
GDP in processing sector of all species ‐ N/K
Proportion of total GDP in blue line
GDP in catching sector of blue ling ‐ N/K
GDP in marketing sector of blue ling ‐ N/K
GDP in processing sector of blue ling ‐ N/K
Spain:
Proportion of total GDP in all species
Table 14051 GDP in catching sector of all species (‘000 Euro). Source: Diez, 2009.
2001
2002
2003
2004
2005
GDP in catching sector of all species
143,345
167,161
171,069
177,883
142,737
National GDP
11,256,494 12,006,650 12,788,924 13,912,107 15,030,366
% contribution of GDP in catching sector
1.3%
1.4%
1.3%
1.3%
0.9%
of all species as proportion of national GDP

GDP in marketing sector of all species ‐ N/K
GDP in processing sector of all species ‐ N/K
Proportion of total GDP in blue line
GDP in catching sector of blue ling ‐ N/K
GDP in marketing sector of blue ling ‐ N/K
GDP in processing sector of blue ling ‐ N/K
Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
France:
The INSEE leaflet (http://www.insee.fr/fr/pdf/intfrcbref.pdf) reports a national GDP of
1892.2 billion Euro for 2007 (1441.4 in 2000). No equivalent data is provided for the fishing
and seafood sectors.
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Ireland ‐ N/K

Percentage unemployment in (1) total population (2) fishermen in general:
England, Wales and Scotland:
Table 14152 Percentage unemployment in total population. Source: ONS, 2009.
2004
2005
2006
2007
ILO (International Labour Organisation)
4.8%
4.9%
5.4%
5.3%
unemployment rate %

2008
5.7%

Percentage unemployment in fishermen in general ‐ N/K
Spain:
Table 1423 Percentage unemployment in total population. Source: Diez, 2009.
2001
2002
2003
2004
Number of unemployed
71229
71913
72512
70008
% total population unemployed 8.21%
8.42%
7.66%
7.34%

2005
81020
8.55%

Percentage unemployment in fishermen in general ‐ N/K
Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
France:
The INSEE leaflet (http://www.insee.fr/fr/pdf/intfrcbref.pdf) indicates an unemployment
ratio of 8.0‐8.3% for 2007 in the total active population, but there is no data on
unemployment in the fishing sector. Indications are that unemployment is not a major
problem in sea fishing; on the contrary, it is a shortage of workforce willing to stay in fishing
which seems to be currently a major problem, for small and large vessels as well.
Ireland ‐ N/K

Average annual earnings in (1) total population (2) fishermen in general
England, Wales and Scotland:
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Table 1434 Average annual gross pay of total population (£). Source: ONS, 2009a.
2004
2005
2006
2007
Total UK population 22,263
23,389
24,134
24,972

2008
26,020

Average annual gross pay of fishermen in general ‐ N/K
Spain:
Table 1445 Average annual earnings of Basque County population (‘000 Euro). Source: Diez, 2009.
2001
2002
2003
2004
2005
Basque Country population 21
22
24
25
27
Table 1456 Average annual earnings of Basque Country fishermen in general (‘000 Euro). Source:
Diez, 2009.
2001
2002
2003
2004
2005
Basque Country fishermen 12
14
N/K
N/K
N/K

Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
France:
According to the INSEE the average net annual wage in 2006 was €23,261 in the private
sector and €26,182 in the public sector. Earnings in the fishery remain largely mysterious;
rumours are they largely exceed earnings on shore, but with fluctuations due to fish stock
abundance, fishing success, markets etc. A website of the Ministry of the Environment,
Sustainable Development and the Sea indicates gross monthly salaries in the range €1,900‐
€10,000 for a skipper, and €1,500‐€3,800 for a deckhand.
Ireland ‐ N/K
Immigration/emigration issues impacting on the case study stock:
England, Wales and Scotland ‐ N/K
Spain
Some of the Basque Country fleet crew are emigrants from Africa.
Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
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France:
Even though shortage of crew can be a problem at times, employment of foreign crew is
very limited. First, employing non‐EU citizens is such an administrative nightmare that
people don’t even try. Second, even for EU citizens, things are not simple and only long‐
term contracts justify the burden (no enrolment on demand). Lastly, foreign crews are under
the same wage, social security etc. regime as French crews (hence the administrative hassle).
Ireland:
There are no immigration/emigration issues impacting the Irish deep‐water fleet catching
blue ling. In 2001 50% of the crew were Irish, this gradually changed in 2004 when 80% of
the crew came from either Portugal or Eastern Europe.

Implications of economic and social factors in scientific analyses and advice to fisheries
management:
England, Wales and Scotland
In the EU economic and social factors are not considered explicitly in scientific analyses and
advice to fisheries management. However, STECF (Scientific, Technical and Economic
Committee for Fisheries) review and give advice incorporating socio‐economic factors.
Spain:
In the EU economic and social factors are not considered explicitly in scientific analyses and
advice to fisheries management. However, STECF (Scientific, Technical and Economic
Committee for Fisheries) review and give advice incorporating socio‐economic factors.
Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
France:
In the EU economic and social factors are not considered explicitly in scientific analyses and
advice to fisheries management. However, STECF (Scientific, Technical and Economic
Committee for Fisheries) review and give advice incorporating socio‐economic factors.
Ireland:
In the EU economic and social factors are not considered explicitly in scientific analyses and
advice to fisheries management. However, STECF (Scientific, Technical and Economic
Committee for Fisheries) review and give advice incorporating socio‐economic factors.

Coordination of socio-economic studies and recommendations for their improvement:
England, Wales and Scotland:
In the UK socio‐economic fleet data is collected in accordance with the EU Data Collection
Regulation (EC. 1563/2000) and Seafish conduct an economic survey of the UK fleet.
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Spain:
In Spain socio‐economic fleet data is collected in accordance with the EU Data Collection
Regulation (EC. 1563/2000) and socio‐economic data is collected and analysed annually for
three fleets.
Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
France:
In Ireland socio‐economic fleet data is collected in accordance with the EU Data Collection
Regulation (EC. 1563/2000) and Seafish conduct an economic survey of the UK fleet. In
addition, IFREMER coordinate an economic survey.
Ireland:
In Ireland socio‐economic fleet data is collected in accordance with the EU Data Collection
Regulation (EC. 1563/2000), no socio‐economic studies are coordinated on the Irish deep‐
water fishery.

The priorities for future monitoring, data collection and analysis:
England, Wales and Scotland ‐ N/K
Spain ‐ N/K
Russia ‐ N/K
Norway ‐ N/K
Faeroe Islands ‐ N/K
France ‐ N/K
Ireland ‐ N/K

Socio-economic data provided for EU fleets under the DCF:
For EU fleets socio‐economic data is collected in accordance with the EU Data Collection
Framework, (EC No. 2008/949 of 6 November 2008), for details of socio‐economic data
collected under the DCF see
http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:346:0037:0088:EN:PDF.

Implications of socio-economic data for assessment and management:
England, Wales and Scotland:
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Access to data is not always timely, often data is published one or two years after being
collected. Whilst some socio‐economic data has good time series, fleet segmentation does not
always map across different data sources. Both of these aspects can impact upon the
timeliness and quality of advice given to managers.

Spain:
In relation to blue ling the most important gap is mostly Basque Country catches landed in
foreign ports (usually Scotland) and transported by lorry to France to be sold. Consequently,
there is not extensive information on the price of blue ling in fish auctions in from Basque
Country ports. This does not impact upon the timeliness and quality of advice given to
managers because the ‘traditional fishery’ parameters (CPUE, landings by gear and spatial
distribution of catches) are well characterised.
Russia‐ N/K
Norway‐N/K
Faeroe Islands‐N/K
France:
There are clearly major problems for access of socio‐economic data and making an
assessment when a major issue in the fishery erupts. Although the industry keeps asking
economic impact assessments for each management measure, this would require routine
collection of data with a high resolution in terms of details that it is not willing to provide.
As for political authorities, the question remains, whether they are genuinely willing to
know the true facts about the socio‐economics in the fishing sector, and hence to facilitate
access to the data.
Also, in France a national regulation stipulates electronic data cannot be disseminated for
less than three easily identified economical entities. This may impact upon the quality of
advice given particularly since the southern blue ling fishing is now only carried out by few
entities which may appear to be a problem for economic data.
Ireland‐N/K
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4.4. CS2 French mixed demersal trawl fishery in ICES areas Vb, VI & VII
4.4.1. Fleet composition, effort, landings and effort data
Background information:
Based on the the list of deep‐water species in Annex I of EU Regulation 2347/2002, the main
species in the landings of the French fleet have been roundnose grenadier, black
scabbardfish, blue ling, orange roughy, greater forkbeard, siki sharks (leafscale gulper shark
and Portuguese dogfish) and black dogfish. Since the onset of the fishery, siki sharks were
reported combined, only from 2002 onwards has an increasing proportion of the landing
have been reported as either leafscale gulper shark or Portuguese dogfish. Black dogfish was
mainly discarded in the first years of the fishery and began to be landed in the late 1990s.
A number of species from Annex I of the regulation have never been landed and some
others were landed as minor quantities only (Table 257). Minor quantities may not be
reliable as a few coding errors in landings of important species may appear as small amount
of another species. For example, the FAO code for leafscale gulper shark is GUQ, if it
happesn to be mis‐typed as GUP this will appear as Gulper shark (Centrophorus granulosus).
The total landings of all species quoted as ʺminor landingsʺ in Table 257 was 42 t from 2003
to 2008.
Table 1467 Species from Annex I of EU regulation 2347/2002 and status in French landings.
Scientific name
Aphanopus carbo
Apristurus spp.
Argentina silus
Beryx spp.

Common name
Black scabbardfish
Iceland catshark
Greater silver smelt
Alfonsinos

Centrophorus granulosus
Centrophorus squamosus
Centroscyllium fabricii
Centroscymnus coelolepis
Coryphaenoides rupestris
Dalatias licha
Deania calcea
Etmopterus princeps
Etmopterus spinax
Galeus melastomus
Galeus murinus
Hoplostethus atlanticus
Molva dypterygia
Phycis blennoides
Centroscymnus crepidater
Scymnodon ringens
Hexanchus griseus
Chlamydoselachus anguineus
Oxynotus paradoxus

Gulper shark
Leafscale gulper shark
Black dogfish
Portuguese dogfish
Roundnose grenadier
Kitefin shark
Birdbeak dogfish
Greater lanternshark
Velvet belly
Blackmouth dogfish
Mouse catshark
Orange roughy
Blue ling
Forkbeards
Longnose velvet dogfish
Knifetooth dogfish
Six-gilled shark
Frilled shark
Sailfin
roughshark
(Sharpback
shark)
Greenland shark

Somniosus microcephalus

Status in French landings
Major species
Never landed (1)
Small landings
Small landing (ca 30 tonnes per
year), mainly from ICES subarea
VIII (i.e. not the deep-water fishery)
Minor landings
Major species (before TAC closure)
Significant landing in the 2000s
Major species (before TAC closure)
Major species
Minor landings
No landings (2)
No landings (1)
No landings (1)
Minor landings
Minor landings
Major species (before TAC closure)
Major species
Major species
no landings
Minor landings
Minor landing
No landings (3)
No landings (3)
No landings (3)

(1) not suitable for the market owing to small size
(2) Birdbeak dogfish is caught in significant quantities, but it was never marketed mainly because it cannot be
skinned easily
(3) not marketable on the domestic fresh fish market
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French trawl fleet:
Times‐series of landings from the French fleet area available and will be updated in due
course during the project. Currently French landings and effort data prior to 1999 are not
available in the same database as data from 1999 onwards. The loading of archive data into
the current database is under way. Deep‐water species landings and effort will be updated
as and when all database revison is finalised.
In Tables 259‐268 below, times‐series data of, fleets size (number of vessels), fleet power,
fishing time, fishing effort and landings are given for vessels having landed more than a
certain amount of deep‐water species. These estimates are available in DEEPFISHMAN data
for blue ling, roundnose grenadier, black scabbardfish, deep‐water sharks and all the
following deep‐water species combined: blue ling, roundnose grenadier, black scabbardfish,
orange roughy, greater forkbeard, alfonsinos, roughhead Grenadier, common mora, deep‐
sea cardinalfish, deepsea scorpionfish, deep‐water sharks and chimaeras.
For every species or group, fleet number, effort and total landings of vessels having landed
more than threshold levels (5, 50 100 and 500 t of the species or group of species) were
calculated. The 5 t threshold allows excluding vessels with small deep‐water fishing activity
and assessing the size of the fleet for which this activity is significant. The higher thresholds
allows us to assess the size of the fleet and the effort directed to deep‐water species.
Table 1478 French fleet of fresh fish trawlers, vessels having landed more than 5 tonnes of blue
ling per year, number of vessels, total power (kw), number of days at sea and days fishing, fishing
effort (fishing days* 1000 kw), landings of blue ling, landings of deep‐water species (including
blue ling) and all species (including deep‐water).
Year

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Number
Total
of vessels power (kw)
60
51
50
50
46
48
53
61
54
52
55
46
50
39
48
48
45
36
30
29
27
23
17
16

0
0
0
0
58750
12541
8808
67191
2208
2502
56043
45639
49861
6472
10179
8432
24578
15453
30848
5705
15388
13768
0
4760

Days at
sea
53795
56524
59157
58564
4736
5231
5923
6927
6569
6235
6666
6453
6551
6102
6556
7734
7107
5647
4878
5240
4584
3660
2787
3211

Fishing
days
7647
6492
6873
6900
4736
5231
5923
6927
6569
6235
6666
6453
6551
6102
5872
6532
5897
4380
3873
4189
3451
2876
2229
2484

Fishing
effort
0
0
0
0
6018
1114
833
7721
203
248
6225
6027
6341
799
595
897
3115
2018
4188
415
1592
1597
0
618
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Landings of Landings of landings of
Blue ling (t) deep-water all species
species (t)
(t)
14021
14258
122897
13992
14202
106895
12669
12936
91238
10274
10483
82471
9615
12905
55757
6618
15999
51658
6780
20744
54368
4265
24441
50753
4748
21890
55140
3246
19397
49419
3554
19837
44970
3481
19487
37074
4282
18730
38916
3498
12425
24678
5582
20641
27403
5699
24411
34774
3569
22125
30845
3072
18807
24450
3646
15763
21536
3967
16550
22628
3070
11881
18208
3040
9698
16454
2711
8358
13450
2357
8421
19708

Table 14859 French fleet of fresh fish trawlers, vessels having landed more than 500 tonnes of blue
ling per year, number of vessels, total power (kw), number of days at sea and days fishing, fishing
effort (fishing days* 1000 kw), landings of blue ling, landings of deep‐water species (including
blue ling) and all species (including deep‐water).
Year

Number
Total
of vessels power (kw)

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

7
6
4
5
5
1
2
3
1
1
1
1

0
0
0
0
7257
1472
1560
1472
1472
1850
1850
1850

Days at
sea
7180
6608
3236
3628
462
134
484
901
237
240
197
220

Fishing
days
902
844
433
553
462
134
362
688
170
161
133
151

Fishing
effort
0
0
0
0
664
197
236
398
250
298
246
279

Landings of Landings of landings of
Blue ling (t) deep-water all species
species (t)
(t)
5706
5724
21778
5862
5889
18131
5213
5213
10617
5354
5355
10404
3806
4432
7928
513
1439
2033
1156
2400
2833
1797
5618
6118
534
1325
1509
521
1101
1520
504
955
1225
513
1065
1392

Table 260 French fleet of fresh fish trawlers, vessels having landed more than 5 tonnes of
roundnose grenadier per year, number of vessels, total power (kw), number of days at sea and days
fishing, fishing effort (fishing days* 1000 kw), landings of roundnose grenadier, landings of deep‐
water species (including blue ling) and all species (including deep‐water).
Year

1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Number
Total
Days at Fishing
of vessels power (kw) sea
days
39
46
61
60
53
54
52
44
39
40
45
47
46
38
31
29
28
26
19
16

48639
56314
59434
64453
53976
52180
50715
43063
38061
35143
36703
41897
44902
38577
31878
30194
30049
23804
18772
17080

4361
4980
6086
6834
6903
6514
6304
6460
5896
6147
6512
7716
7351
5859
4924
5235
4679
4260
3008
3247

4361
4980
6086
6834
6903
6514
6304
6460
5896
6147
5842
6516
6116
4562
3896
4190
3532
3282
2373
2522

Landings of landings of
Fishing
Landings of
effort roundnose grenadier (t) deep-water all species
(t)
species (t)
5473
2753
12850
47194
6186
7126
15942
49079
6580
9544
20839
54492
7516
9117
24580
48192
6948
8779
23023
49599
6175
8224
20242
41496
5622
8404
19951
36234
6051
7471
19539
35170
5605
7373
18474
30928
5493
5219
12479
24831
5045
8738
20499
27123
5949
10120
24407
34625
6355
8742
22347
31160
4851
8519
18942
24501
4163
6880
16028
21466
4483
7504
16564
22476
3766
4498
11912
18386
3181
3167
10103
17329
2488
2275
8482
13781
2705
1836
8502
17157
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Table 14961 French fleet of fresh fish trawlers, vessels having landed more than 500 tonnes of
roundnose grenadier per year, number of vessels, total power (kw), number of days at sea and days
fishing, fishing effort (fishing days* 1000 kw), landings of roundnose grenadier, landings of deep‐
water species (including blue ling) and all species (including deep‐water).
Total
Days at Fishing Fishing
Landings of
Landings of landings of
Year Number
of vessels power (kw) sea
days effort roundnose grenadier (t) deep-water all species
species (t)
(t)
1989 3
4519
311
311
466
1830
4271
5735
1990 6
8935
561
561
835
4054
8442
12420
1991 1
1472
100
100
147
520
1341
1404
1992 3
4519
301
301
455
1636
3965
4847
1993 1
1575
108
108
170
521
1258
1549
1994 4
5991
513
513
769
2253
5092
6032
1995 1
1575
117
117
184
574
1283
1505
1996 1
1575
133
133
210
577
1249
1458
1997 1998 2
0
546
401
0
1597
2876
3205
1999 5
2944
1368 1022 661
3948
8604
9397
2000 5
7463
1282 929
1385 3013
7035
8203
2001 6
8935
1366 931
1383 3978
7168
8591
2002 5
7360
1198 860
1267 2854
6075
7286
2003 6
9210
1254 1062 1624 3763
6479
7773
2004 3
4794
752
494
790
1564
2990
3781
2005 1
1472
261
202
297
547
1156
1551
2006 2007 2008 3
4519
311
311
466
1830
4271
5735
Table 262 French fleet of fresh fish trawlers, vessels having landed more than 5 tonnes of black
scabbardfish, number of vessels, total power (kw), number of days at sea and days fishing, fishing
effort (fishing days* 1000 kw), landings of black scabbardfish, landings of deep‐water species
(including blue ling) and all species (including deep‐water).
Year

1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Number
Total
Days at
of vessels power (kw)
sea
39
46
61
60
53
54
52
44
39
40
45
47
46
38
31
29
28
26
19
16

48639
56314
59434
64453
53976
52180
50715
43063
38061
35143
36703
41897
44902
38577
31878
30194
30049
23804
18772
17080

4361
4980
6086
6834
6903
6514
6304
6460
5896
6147
6512
7716
7351
5859
4924
5235
4679
4260
3008
3247

Fishing
days
4361
4980
6086
6834
6903
6514
6304
6460
5896
6147
5842
6516
6116
4562
3896
4190
3532
3282
2373
2522

Landings of landings of
Fishing
Landings of
effort black scabbardfish (t) deep-water all species
(t)
species (t)
5473
2753
12850
47194
6186
7126
15942
49079
6580
9544
20839
54492
7516
9117
24580
48192
6948
8779
23023
49599
6175
8224
20242
41496
5622
8404
19951
36234
6051
7471
19539
35170
5605
7373
18474
30928
5493
5219
12479
24831
5045
8738
20499
27123
5949
10120
24407
34625
6355
8742
22347
31160
4851
8519
18942
24501
4163
6880
16028
21466
4483
7504
16564
22476
3766
4498
11912
18386
3181
3167
10103
17329
2488
2275
8482
13781
2705
1836
8502
17157
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Table 263 French fleet of fresh fish trawlers, vessels having landed more than 100 tonnes of black
scabbardfish per year, number of vessels, total power (kw), number of days at sea and days
fishing, fishing effort (fishing days* 1000 kw), landings of black scabbardfish, landings of deep‐
water species (including blue ling) and all species (including deep‐water).
Total
Days at Fishing Fishing
Landings of
Landings of landings of
Year Number
of vessels power (kw) sea
days effort roundnose grenadier (t) deep-water all species
species (t)
(t)
1989 1990 5
7463
461
461
687
1146
6348
8645
1991 8
11820
791
791
1160 1509
10033
15404
1992 16
23152
2219 2219 3185 3020
17150
22789
1993 15
21680
1844 1844 2648 2466
14285
22077
1994 9
13439
921
921
1377 1816
8552
11780
1995 14
17831
2011 2011 2432 2209
13006
17135
1996 13
17832
1805 1805 2404 2273
11309
15462
1997 9
12533
1175 1175 1613 1359
7537
9289
1998 1999 6
7360
1275 1054 1240 815
5611
7222
2000 12
13248
2834 2186 2374 2509
14518
17494
2001 13
18885
2995 2297 3319 3685
14133
17041
2002 18
23947
3791 2767 3669 3813
15793
19252
2003 13
15703
2739 2103 2567 2470
10738
13605
2004 10
11332
2375 1757 2000 2119
7830
10299
2005 9
14254
1913 1317 2043 2066
7704
10406
2006 3
5550
694
495
917
1311
3187
5519
2007 3
5550
620
468
865
1385
3484
5445
2008 5
9250
1213 853
1577 2000
5856
10260
Table 264 French fleet of fresh fish trawlers, vessels having landed more than 5 tonnes of deep‐
water sharks, number of vessels, total power (kw), number of days at sea and days fishing, fishing
effort (fishing days* 1000 kw), landings of deep‐water sharks, landings of deep‐water species
(including blue ling) and all species (including deep‐water).
Year

1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Number
Total
Days at Fishing
of vessels power (kw) sea
days
6
10
40
44
48
49
44
40
36
41
45
47
38
29
27
23
24
18
16

8935
14911
46034
46002
46957
48361
43063
38059
31759
34225
38617
46374
39019
29744
28944
26813
23362
18110
17025

545
1091
5285
6253
6143
6008
6460
5977
5907
6252
7602
7358
5920
4843
5099
4045
4024
2999
3197

545
1091
5285
6253
6143
6008
6460
5977
5907
5583
6428
6121
4600
3834
4068
3015
3119
2368
2485

Landings of landings of
Fishing
Landings of
effort roundnose grenadier (t) deep-water all species
(t)
species (t)
811
360
7096
10158
1623
1084
11285
18676
6070
2876
23691
37690
6332
3336
22701
43484
5899
3319
20059
39941
5398
3249
19743
34968
6051
3346
19539
35170
5617
2737
18468
30996
5295
1820
12297
23957
4887
2520
20255
26369
5825
3266
24006
33835
6362
3409
22395
31344
4911
1978
18987
24919
4112
1320
15864
21232
4408
1218
16460
22139
3430
866
11523
16866
3129
759
9935
16910
2484
847
8474
13755
2680
841
8492
17128
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Table 265 French fleet of fresh fish trawlers, vessels having landed more than 100 tonnes

of deep‐water sharks per year, number of vessels, total power (kw), number of days at sea
and days fishing, fishing effort (fishing days* 1000 kw), landings of deep‐water sharks,
landings of deep‐water species (including blue ling) and all species (incl. deep‐water).
Year

1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Number
Total
Days at
of vessels power (kw) sea
6
8
14
9
11
13
7
5
9
12
12
5
3
2
1
2
2
3

8935
11879
20356
13439
15794
18738
9906
6771
8832
13248
17855
6918
4794
3322
1850
3700
3700
5172

561
889
1727
1010
1457
1754
1023
936
1959
2986
2745
1145
610
420
265
464
424
560

Fishing
days
561
889
1727
1010
1457
1754
1023
936
1615
2321
2055
810
431
359
165
307
312
388

Fishing
Landings of
Landings of landings of
effort deep-water sharks (t) deep-water all species
species (t)
(t)
835
1022
8442
12420
1319
1635
10690
11713
2489
2243
13627
20416
1509
1701
8823
11725
2056
2083
11755
14949
2505
1971
11560
15671
1426
1106
7359
9075
1266
578
4286
5910
1615
1287
9700
11699
2573
2178
15932
18379
3053
2272
14346
16799
1116
614
5658
6766
677
466
3128
3692
589
356
2311
2756
305
132
1038
1260
568
216
1941
2679
577
232
2184
3234
681
406
2636
3283

Table 266 French fleet of fresh fish trawlers, vessels having landed more than 5 tonnes of deep‐
water species per year, number of vessels, total power (kw), number of days at sea and days
fishing, fishing effort (fishing days* 1000 kw), landings of all deep‐water species and all species
(including deep‐water).
Year

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Number
of vessels
69
55
58
59
51
59
70
74
67
64
59
48
50
40
49
51
51
43
37
32
32
29
25
27

Total
power (kw)
0
0
0
0
63090
69365
66942
75909
67072
63540
60163
47625
49861
35143
42233
46023
51640
42328
35630
32108
31355
25276
21123
21143

Days at
sea
61101
60320
66450
66378
5147
5737
6565
7673
7697
7152
6806
6692
6551
6147
6653
8077
7627
6076
5405
5614
4970
4465
3522
5330

Fishing
days
9217
7220
8379
8254
5147
5737
6565
7673
7697
7152
6806
6692
6551
6147
5946
6802
6340
4735
4267
4480
3756
3437
2751
4225
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Fishing
effort
0
0
0
0
6338
7007
7057
8234
7783
6955
6330
6300
6341
5493
5100
6118
6498
4999
4402
4646
3854
3219
2606
3259

Landings of
deep-water
species (t)
14322
14251
13016
10563
12961
16117
20976
24801
23235
20376
20070
19599
18730
12479
20658
24491
22436
19089
16219
16659
11997
10191
8564
8752

landings of
all species
(t)
129837
109454
95572
87623
57930
57846
58485
52763
59950
51919
45551
37850
38916
24831
28166
35158
31885
25207
22458
23279
18759
17581
14405
22969

Table 267 French fleet of fresh fish trawlers, vessels having landed more than 500 tonnes of deep‐
water species per year, number of vessels, total power (kw), number of days at sea and days
fishing, fishing effort (fishing days* 1000 kw), landings of all deep‐water species (including blue
ling) and all species (including deep‐water).

Year

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Number
Total
Days at
of vessels power (kw)
sea
7
6
4
5
8
9
18
21
20
18
12
14
14
6
14
15
14
16
14
14
9
6
6
6

0
0
0
0
11305
13439
26096
30512
29188
26391
17266
20210
19893
8243
14808
17752
20799
22329
19321
19596
13876
10722
10722
10722

7180
6608
3236
3628
926
942
2326
2956
2704
2161
1543
1871
2080
1119
3030
3497
3195
3450
3068
3119
2113
1419
1211
1333

Fishing
days
902
844
433
553
926
942
2326
2956
2704
2161
1543
1871
2080
1119
2481
2717
2382
2475
2258
2379
1469
1004
878
948

Fishing Landings of landings of
effort
deep‐water all species
(t)
species (t)
0
5724
21778
0
5889
18131
0
5213
10617
0
5355
10404
1281
6091
12979
1402
9040
14770
3358
15825
30664
4271
20788
29459
3925
17792
30488
3164
14045
23037
2183
12305
15758
2678
12119
16411
2945
11896
16008
1536
4816
6718
2592
14536
17777
3165
18329
21637
3535
16247
19165
3434
14984
18042
3081
13106
16186
3260
13439
16588
2246
8408
11158
1782
6284
9749
1565
5997
8845
1717
6472
11035

Based upon the same logbook data another time series of effort was calculated for year 2000
to 2009 (data incomplete at the time of processing) using the format and data requirements
from the Official Data Call 2010 for Scientific Assessments and Evaluation of Fishing Effort
Regimes requested in the DCF (see https://datacollection.jrc.ec.europa.eu/data‐calls).
The effort estimated for this data call show that fishing effort increased in the 1980s, as that
time it was mainly target to blue ling, where the landings of blue ling almost equates to the
landings of all deep‐water species until 1988). Fishing effort increased in the early 1990s and
stayed high during the 1990s and then declined in the 2000s. Fishing effort either measured
in kw multiplied by days at sea or gross tonnage multiplied by days at sea has declined by
more than a factor of 3 from 2000 to 2008 (Table 268 and Figure 165).
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Table 268 Fishing effort for deep‐water species by year. Nominal effort is given in vessel power
(thousand kw) times days at sea. GT.days.at.sea is given in gross tonnage times days at sea divided
by 1000.
Year
Nominal effort
GT.days.at.sea
2000
7573
3732
2001
6237
3100
2002
4294
2183
2003
3435
1702
2004
3428
1697
2005
3031
1478
2006
2695
1314
2007
2484
1229
2008
2239
1119
2009(*)
1146
580

(*) data for 2009 incomplete
4000
GT x Days fishing

Nominal effort

8000
6000
4000
2000
0

3000
2000
1000
0

2000

2004

2008

Year

2000

2004

2008

Year

Figure 165 Trends in fishing effort for deep‐water species, French fleet of the demersal deep‐water
mixed fishery. Nominal effort in thousand kw times days at sea, GT days at sea in Thousand Tons
x days at sea.

Other fleets:
Landings and effort data from Irish and UK fleet are made available to ICES, landings and
effort by rectangle have been available from several years and the distribution of landings
and effort is shown in ICES reports (see e.g., ICES 2010b and Figure 166).
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Figure 166 Geographical distribution of the landings of greater forkbeard from the Basque
Country fleet in 2010.

Improvements of fishing effort data:
Fishing effort data for previous years can be improved from tallybooks. In EU logbooks,
fishing operations (individual tows and lines and net setting) carried out in the same day
and rectangle are grouped. For the French trawling fleet, tallybooks of haul‐by‐haul data
were provided by the industry and allow for a better understanding of factors determining
LPUE (Lorance et al. 2009). Applied to all fleets such data would allow effort to be properly
handled. Electronic logbook are under development on French vessels and data will be
reported haul‐by‐haul including depth. It should be noted that this improvement is
important to deep‐water fisheries where depth may vary a lot in a single statistical rectangle.
Therefore, haul‐by‐haul data and fishing depth are much more crucial in deep‐water
fisheries than in shelf fisheries were most of the depth information is conveyed by the
statistical rectangle.

Raising total international catch data from fleets:
French landings were extracted from logbook data. For roundnose grenadier, concerns were
expressed about the reliability of the landings from international waters. In 2010, data of the
Spanish fleet fishing in ICES division VIb and XIIb were provided. All data are not provided
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by statistical rectangle. Nevertheles, in ICESDivision Vb, VIa and Subarea VII the landings
data are available for all fishing fleets.There is no major concern with the rasing regime.
Conversion coefficients (between landed and live weight) may be a problem. This is a
common concern for several species from the shelf as well as from the deep water. This may
require an specific review of how conversion coefficnet are applied over species, areas and
fleets.
Availability of data:
For the French trawl fleet, catch per species and effort by month by statistical rectangle
(1984‐2008) are available on the DEEPFISHMAN data website.
Data from other fleets (Spanish/Basque country fleet in VI and VII; Spanish fleet in
International waters) are not available as Case Study data. Nevertheless, they may be
obtained during the project if required for some analyses.
Tally‐book data were made available to Ifremer by the industry (1992‐2008 with most data in
2000‐2007). Option for anonymisation and availability to the project will be discussed with
the industry.

4.4.2. VMS data
VMS data of all vessels entering Scottish waters are made available to Marine Scotland –
Science. Marine Scotland is allowed to provide ʺdata productsʺ i.e. result of analyses but not
the data. This is most probably adequate to estimate a fishing footprint and VMS based
fishing effort.
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Table 269 Time‐series of VMS data or VMS plots
Fleet ID
Is VMS
Range of Availability VMS
Link
of VMS
funded between
monitoring years
data for the DCF VMS data
mandatory? where
scientific (EU fleet
VMS
and
analysis
only, logbook or
data
Y/N)
exist
observer
data (Y/N)
FR-BTDWS Y
2003from 2009 Yes
No
(1)
2009
(possibly
back to
2001)
UKSCOOT
For vessels Yes
Yes
Yes
Yes
>15m
2006 2010
UKEWOT
For vessels Yes from Yes
Yes
Yes
>15m
2000
onwards
(vessels
>24 m)
and 2006
onwards
for others
SPAOT excl Yes
N/K
No
Yes
No
Basque
Basque
Yes
Yes
No
No
No
FAROT
For vessels 2008No
N/K
No
>15m
Spanish fleet Yes
N/K
N/K
N/K
N/K
in VIb XIIb
FARLL
For vessels 2008No
N/K
No
>15m
NORLL
N/K
N/K
N/K
N/K
N/K
UKEWGILL As per
As per
As per
As per
As per
UKEWOT
UKEWOT UKEWOT UKEWOT UKEWOT
UKSCOTGILL N/K
N/K
N/K
N/K
N/K

PostAvailability
processing
of VMS
to identify
footprint
fishing gear
(Y/N)

Yes, VMS
under
data link with request
CFR data

Yes

Could be if
required

Yes

Could be if
required

No

No

No
No

No
No

N/K

N/K

No

No

N/K
As per
UKEWOT
N/K

N/K
As per
UKEWOT
N/K

(1) FR‐BTDWS: French Bottom Trawl deep‐water species (ICES Intercatch ID)

Available analyses of VMS data:
No previous analyses of VMS data have been made. VMS data have not been available for
scientific projects before 2009. A time‐series of VMS data from 2003 to 2008 has been made
available and updates will be provided yearly. This is in line with the requirement from the
Data Collection Regulation. Charts of the effort distribution of the French deep‐water
licensed fleet (Figures 167 and 168) show that (i) the fleet operates on deep‐water grounds to
the west of Scotland, as expected, (2) a significant proportion of the effort of licensed vessels
is expended on the shelf, namely in mixed species trawl fisheries in the Celtic Sea and in the
saithe fishery in the northern North Sea.
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Figure 167 Number of VMS observations of the French deep‐water licensed fleet 2003‐2007
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Figure 168 Estimation of the spatial distribution of fishing effort from the French deep‐water
licensed fleet, estimated niumber of hours fishing by 10’ x 10’ rectangles multiplied by vessel
power. Base dupon VMS data

Improvements of availability, quality and use of VMS data:
It is likely that increasing the frequency of recording to 15‐30 minutes would improve the
VMS data. This however requires confirmation based upon analysess during the project and
depends upon the interest for management of VMS data. VMS data identifies where
fisheries operate and are efficient for control issues. Their usefulness for scientific and
assessment issues in deep‐water fisheries requires confirmation. The distribution of the
French demersal deep‐water fleet effort based upon VMS is consistent with other data and
may not provide significant additional knowledge and information for stock assessment
purposes. The usefulness of VMS data with regards to Vulnerable Marine Ecosystem
(VMEs) is another question, which may be addressed both in DEEPFISHMAN and
CoralFISH.
VMS data also allows for improvement of effort data as is allows for some particular uses
such as estimating the fishery footprint and fine scale changes in effort distribution.
Nevertheless, data such as tallybooks provided to Ifremer by the industry includes all the
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effort information (tow duration, depth, location) coupled with catch, while using VMS
requires assumptions to identify fishing and steaming activities. Furthermore, coupling
catch to VMS data is an unresolved issue.

4.4.3. Observer data
Observer activity:
In the past there was some scientific observation of French deep‐water fishing. This was
carried out for scientific projects, where aims were the collection of biological data including
the distribution and habitat of species. Several fishing trips were observed to analyse the
abundance, distribution and reproductive strategy of siki sharks (Girard 2000). Similarly,
Allain (1999) observed a number of fishing trips in 1996‐97 to collect biological data and
samples on several species and also analyse the discards of the deep‐water fishery (Allain et
al. 2003).
A sampling plan for onboard observations was developed in accordance with the Data
Collection Framework and Council Regulation (EC) N°2347/2002. Data from the application
of these two regulations are fully availably in national databases and data from Allain (1999)
are made available to the project.
Table 15070 Observer data available in Franch national databases
Fleet ID
Observer
If EU vessels – funded
% of
type:
under DCF or
vessel
enforcement
compliance with EC
trips
or scientific
Deep-water Licensing
covered
or both?
Reg?
FRScientific
Scientific project
NA
BTDWS
(1)
FRScientific
Scientific project
NA
BTDWS
(2)

FRBTDWS
(1)
FRBTDWS
(4)

Compliance with EC
Regulation 2347/2002
DCF

Sampling
Plan /SOP
available?

Data made
available to
stock
assessments?

NA

NA

NA

Yes, include in
roundnose
grenadier
assessment
using discards
data (ICES
2009a)
Y (COST
format)

Y

Funded under DCF

(1): data collected by Girard
(2) collected by Allain, available to DEEPFISHMAN, not transferred to COST format
(4) merged into data collected for Compliance with EC regulation 2347/2002
Data are available to stock assessments and the quantities and length distributions of the
discards of roundnose grenadier were included in the ICES stock assessment in 2008 (ICES,
2008). For the other main deep‐water species exploited by the French fleet the onboard
observations only confirmed that discards were minor and had no impact on assessments. It
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was always known that this fishery did not catch significant amount of small black
scabbardfish, blue ling and siki sharks, simply because small individuals of these species do
not occur on the fishing grounds. The situation is more complex for orange roughy where
small fish may be caught. However, due to the high value of this species, only very small
individuals would be discarded.
The onboard observations also confirmed that the main species in the discards were
smoothheads, mainly Alepocephalus bairdi, which forms a high proportion of the biomass at
1000‐1400 m, and is discarded in large quantities.

Fisheries data recorded by observers:
The specification on fishery data to record by observers are available on the webpage:
http://www.ifremer.fr/sih/affichagePageStatique.do?page=collecte_donnees/observations_m
er/documentation/documentation_obsmer.htm
This documentation is in French. It includes general protocols and guidelines for all onboard
observations and specific guidelines for some fisheries including deep‐water fisheries. A
number of tools useful to observers are also made available on the same page. Table 271
gives a summary of the general protocols according to protocols from this webpage.
Since 2010, data are organised under COST format (Jansen et al. 2009). Data from Allain
(1999) are organised under a different format and will be provided to the project with the
relevant metadata.
Table 271 Data collected by on‐board observed on French deep‐water fishing vessels
Fleet ID

FRBTDWS
(1)

Species
composition of
retained
catch?

Y

Species
composition
of discarded
catch?

Y

Fishing
effort
details
(see
under
4.1.2)
Y

VME spps
e.g.
corals
and
sponges
etc
Y

5

PET
spp

Y

Seabirds

Y

Marine
mammals

Y

Turtles

Not
relevant

Until 2010, the forms and database for onboard observations did not include a section for
VMEs. From 2010, the protocol requires that catch weight of live corals and sponges are
reported together with discards species. This is in line with VME encounter protocols
described in NEAFC Recommendation XI: 2010, that catch of live coral over 60 kg and catch
of live sponges over 800 kg per fishing operation (tow/set etc) should be reported by deep‐
water fishing vessels.

Species identification in retained and discarded catches:
The protocol requires the identification of all species captured. Nevertheless, it must be
realized that the work by observers cannot be equivalent to that of taxonomy scientist.

5

PET – protected, endangered or threatened species.
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In reality, most commercial species, chimaeras (whose identification criteria are rather easy)
and several common discarded species are identified to the species level. There are
identification problems with deep‐water sharks. Some deep‐water sharks species are
difficult to indentify to the species level. For example, it does not seem realistic to expect
Apristurus (catshark) species to be identified to the species level. In addition to this, some
observers do not sort the catch of sharks better than it is sorted for commercial purposes.
Therefore, a significant part of the sharks landings are reported as siki (Centrophorus
squamosus and Centroscymnus coelolepis). For some other groups the identification to the
genus level is reliable, the identification of species may not be. This may be the case for the
families Alepocephalidae (although most of the discards is Alepocephalus bairdii) and
Macrouridae, where roundnose grenadier is identified reliably, while the identification of
small macrourid species may be problematic.
As the onboard observations are carried out by private companies contracted on a year‐by‐
year basis, there are few deep‐water trained onboard observers. Contracts are agreed
between the French Fisheries Directorate and these companies. Contracting companies may
minimise the investment in observer training because observers are not permanent staff.

Species identification keys:
Observers use keys available from the Ifremer website (see address above) and an
identification field book in French:
Quéro, J.‐C., Porché, P., Vayne, J. J. (2003). Guide des poissons de lʹAtlantique européen,
identifier 955 espèces. Lonay (Suisse), Paris, Delachaux et Niestlé.
This field book is unfortunately out of print. For the time being a number of copies are still
available to observers.
An electronic book with photos of most species is available for chondrychthyans and
Actynopterygians in French and English at the followiung address:
http://www.mnhn.fr/iccanam/ and on the Ifremer website.
Identifications keys used during surveys on research vessels are also available on the
Ifremer website. They include deep‐water species mainly because the French western IBTS
includes tows down to 600m. In 2010, an identification key for sharks, rays and chimeara
was published. It is available at:
http://agriculture.gouv.fr/sections/thematiques/peche‐aquaculture/fichiers‐peche/ and on the
Ifremer website.
Ifremer and the MNHN (Museum National d’Histoire Naturelle) provide training to
observers from all institutes and sub‐contractors in France. This is currently organised as a
one week yearly training period. Lastly, deep‐water fleet observers are encouraged take
photographs so that species identification can be checked.
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Species recording:
Species are recorded by weight and/or number. Protocols specify how samples and
subsamples should be handled. In the deep‐water fishery, the weight of the landings in a
container is known (either from on‐board scales or for estimated weight per species per
container type). When available, on‐board scales are used for sample weight, otherwise the
training of observers include visual estimation of weight and training in using standard
containers to estimate weights.

Effort recording:
Fishing effort detail include all fishing effort data defined in the DCF.

Recording of coral, sponges and other VMEs encounters:
Coral, sponges and other VMEs encounters are mandatory to be recorded by weight from
2010 onwards, some data might be available for previous years. Corals and sponges are only
recorded as coral and/or sponges.

4.4.4. Protected Endangered and Threatened (PET) species:
There is a list available for PET fish species.
One single species of bird, the Balearic shearwater (Puffinus mauretanicus), has been assessed
by Union for Conservation of Nature and Natural Resources (IUCN).
To date all marine mammals and sea turtles worldwide have been assessed by IUCN. An
extraction of IUCN assessments was carried out all assessed species, sub‐species subs‐
species and varieties, stocks and populations in the NE Atalntic (Table 272).
For marine mammals, 34 species or populations have been assessed in the Northeast
Atlantic (Table 272). There is no known incidental catch of marine mammals in the demersal
deep‐water mixed fishery.
Three sea turtle species are recorded to occur in the oceanic and deep benthic habitats of the
Northeast Atlantic (table 4.15.10). They are classified Endangered or Critically Endangered
according to IUCN classification criteria. The demersal deep‐water mixed fishery is not
known to generate incidental by‐catch or any other mortality of sea turtles.
For fish, only three Actynopterygian species occurring in the Oceanic and deep‐benthic
Northeast Atlantic have been assessed by IUCN, the Dusky grouper (Epinephelus
marginatus), the wreckfish (Polyprion americanus), and the Atlantic salmon (Salmo salar). None
has been reported in the catch of the demersal deep‐water mixed fishery. Nevertheless,
occasional catches of wreckfish might occur.
For Chondrichthyans, 94 species have been assessed by IUCN (Table 272).
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No invertebrates from the oceanic and deep benthic habitats of the NE Atlantic have been
assessed by IUCN. Amongst invertebrates in general, only Echinus esculentus from the
coastal and shelf benthic habitats has been assessed and was classified Lower Risk/near
Threatened –LR/nt) and this species is not impacted by deep‐water fisheries.

447

Table 272 Marine species, sub‐species varieties, stocks and population, occurring in the oceanic and deep benthic NE Atlantic environment, assessed by
IUCN (Continues over several pages).
Class

Order

Family

Actinopterygii

Perciformes

Polyprionidae

Actinopterygii

Perciformes

Serranidae

Actinopterygii

Salmoniformes

Salmonidae

Chondrichthyes

Carcharhiniformes

Carcharhinidae

Chondrichthyes

Carcharhiniformes

Carcharhinidae

Chondrichthyes

Carcharhiniformes

Carcharhinidae

Chondrichthyes

Carcharhiniformes

Carcharhinidae

Chondrichthyes

Carcharhiniformes

Carcharhinidae

Chondrichthyes

Carcharhiniformes

Pseudotriakidae

Chondrichthyes

Carcharhiniformes

Scyliorhinidae

Chondrichthyes

Carcharhiniformes

Scyliorhinidae

Chondrichthyes

Carcharhiniformes

Scyliorhinidae

Species

Polyprion
americanus (Bloch
& Schneider, 1801)
Epinephelus
marginatus (Lowe,
1834)
Salmo salar
Linnaeus, 1758
Carcharhinus
galapagensis
(Snodgrass &
Heller, 1905)
Carcharhinus
longimanus (Poey,
1861)
Carcharhinus
obscurus (Lesueur,
1818)
Galeocerdo cuvieri
(Peron & Lesueur,
1822)
Prionace glauca
(Linnaeus, 1758)
Pseudotriakis
microdon Capello,
1868
Apristurus
aphyodes Nakaya
& Stehmann, 1998
Apristurus manis
(Springer, 1979)
Apristurus

English name

Red
List
status

Wreckfish

DD

Dusky
Grouper

EN

Atlantic
Salmon
Galapagos
Shark

Oceanic
Whitetip
Shark
Dusky Shark

VU

VU

Tiger Shark

Red
List
criteria
version
3.1

Year
assessed

Pop.
trend

2003

U

3.1

2004

D

LR/lc

2.3

1996

NT

3.1

2003

U

A2ad+3d+4ad

3.1

2006

D

A2bd

3.1

2007

D

NT

3.1

2005

U

Blue Shark

NT

3.1

2005

U

Atlantic False
Catshark

DD

3.1

2004

U

White Ghost
Catshark

DD

3.1

2004

U

Ghost
Catshark
Smalleye

LC

3.1

2004

U

LC

3.1

2004

U
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Red List
criteria

A2d

Chondrichthyes

Carcharhiniformes

Scyliorhinidae

Chondrichthyes

Carcharhiniformes

Scyliorhinidae

Chondrichthyes

Carcharhiniformes

Scyliorhinidae

Chondrichthyes

Carcharhiniformes

Sphyrnidae

Chondrichthyes

Carcharhiniformes

Triakidae

Chondrichthyes

Carcharhiniformes

Triakidae

Chondrichthyes

Chimaeriformes

Chimaeridae

Chondrichthyes

Chimaeriformes

Chimaeridae

Chondrichthyes

Chimaeriformes

Chimaeridae

Chondrichthyes

Chimaeriformes

Chimaeridae

Chondrichthyes

Chimaeriformes

Chimaeridae

Chondrichthyes

Chimaeriformes

Rhinochimaeridae

Chondrichthyes

Chimaeriformes

Rhinochimaeridae

microps (Gilchrist,
1922)
Galeus atlanticus
Vaillant, 1888
Galeus murinus
(Collett, 1904)
Scyliorhinus
canicula
(Linnaeus, 1758)
Sphyrna mokarran
(Rüppell, 1837)
Galeorhinus
galeus (Linnaeus,
1758)
Mustelus mustelus
(Linnaeus, 1758)
Chimaera
monstrosa
Linnaeus,1758
Hydrolagus affinis
(Capello, 1867)
Hydrolagus
lusitanicus Moura,
Figueiredo,
Bordalo‐Machado,
Almeida & Gordo,
2005
Hydrolagus
mirabilis (Collett,
1904)
Hydrolagus
pallidus Hardy &
Stehmann, 1990
Harriotta
raleighana Goode
& Bean, 1895
Rhinochimaera
atlantica Holt &
Byrne, 1909

Catshark
Atlantic
Sawtail
Catshark
Mouse
Catshark
Small Spotted
Catshark
Great
Hammerhead
Tope shark

NT

3.1

2007

U

LC

3.1

2008

U

LC

3.1

2008

S

EN

A2bd+4bd

3.1

2007

D

VU

A2bd+3d+4bd

3.1

2006

D

VU

A2bd+3bd+4bd

3.1

2004

D

NT

3.1

2007

S

LC

3.1

2007

U

DD

3.1

2008

U

Large‐eyed
Rabbitfish

NT

3.1

2007

D

Pale
Chimaera

LC

3.1

2007

U

Bentnose
Rabbitfish

LC

3.1

2006

S

Broadnose
Chimaera

LC

3.1

2006

U

Common
Smoothhound
Rabbitfish

Smalleyed
Rabbitfish
0

449

Chondrichthyes

Hexanchiformes

Chlamydoselachidae

Chondrichthyes

Hexanchiformes

Hexanchidae

Chondrichthyes

Hexanchiformes

Hexanchidae

Chondrichthyes

Hexanchiformes

Hexanchidae

Chlamydoselachus
anguineus
Garman, 1884
Heptranchias
perlo (Bonnaterre,
1788)
Hexanchus griseus
(Bonnaterre, 1788)
Hexanchus
nakamurai Teng,
1962

Lizard Shark

NT

3.1

2003

U

One‐finned
Shark

NT

3.1

2003

U

Bluntnose
Sixgill Shark
Bigeyed
Sixgill Shark

NT

3.1

2005

U

DD

3.1

2008

U
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Class

Order

Family

Chondrichthyes

Lamniformes

Alopiidae

Chondrichthyes

Lamniformes

Alopiidae

Chondrichthyes

Lamniformes

Cetorhinidae

Chondrichthyes

Lamniformes

Lamnidae

Chondrichthyes

Lamniformes

Lamnidae

Chondrichthyes

Lamniformes

Lamnidae

Chondrichthyes

Lamniformes

Lamnidae

Chondrichthyes

Lamniformes

Mitsukurinidae

Chondrichthyes

Lamniformes

Odontaspididae

Chondrichthyes

Orectolobiformes

Ginglymostomatidae

Chondrichthyes

Rajiformes

Arhynchobatidae

Chondrichthyes

Rajiformes

Arhynchobatidae

Species

Alopias
superciliosus
Lowe, 1840
Alopias vulpinus
(Bonnaterre, 1788)
Cetorhinus
maximus
(Gunnerus, 1765)
Northeast Atlantic
subpopulation
Carcharodon
carcharias
(Linnaeus, 1758)
Isurus oxyrinchus
Rafinesque, 1810
Atlantic
subpopulation
Isurus paucus
Guitart Manday,
1966
Lamna nasus
(Bonnaterre, 1788)
Northeast Atlantic
subpopulation
Mitsukurina
owstoni Jordan,
1898
Odontaspis ferox
(Risso, 1810)
Ginglymostoma
cirratum
(Bonnaterre, 1788)
Bathyraja pallida
(Forster, 1967)
Bathyraja

English
name

Red
List
status

Bigeye
Thresher
Shark
Common
Thresher
Shark
Basking
Shark

VU

A2bd

Red
List
criteria
version
3.1

VU

A2bd+3bd+4bd

3.1

2007

D

EN

A2ad

3.1

2005

D

Great White
Shark

VU

A2cd+3cd

3.1

2005

U

Shortfin
Mako

VU

A2bd+3bd+4bd

3.1

2004

D

Longfin
Mako

VU

A2bd+3d+4bd

3.1

2006

D

Porbeagle

CR

A2bcd+3d+4bd

3.1

2006

D

Elfin Shark

LC

3.1

2004

S

Small‐tooth
Sand Tiger
Shark
Nurse Shark

VU

3.1

2007

D

DD

3.1

2006

U

Pale Ray

LC

3.1

2007

U

Deepsea

LC

3.1

2007

U
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Red List criteria

A2bd+4bd

Year
assessed

Pop.
Trend

2007

D

Chondrichthyes

Rajiformes

Arhynchobatidae

Chondrichthyes

Rajiformes

Mobulidae

Chondrichthyes

Rajiformes

Myliobatidae

Chondrichthyes

Rajiformes

Rajidae

Chondrichthyes

Rajiformes

Rajidae

Chondrichthyes

Rajiformes

Rajidae

Chondrichthyes

Rajiformes

Rajidae

Chondrichthyes

Rajiformes

Rajidae

Chondrichthyes

Rajiformes

Rajidae

Chondrichthyes

Rajiformes

Rajidae

Chondrichthyes

Rajiformes

Rajidae

Chondrichthyes

Rajiformes

Rajidae

Chondrichthyes

Rajiformes

Rajidae

Chondrichthyes

Rajiformes

Rajidae

Chondrichthyes

Rajiformes

Rajidae

Chondrichthyes

Rajiformes

Rajidae

richardsoni
(Garrick 1961)

Skate

Bathyraja
spinicauda (Jensen,
1914)
Mobula mobular
(Bonnaterre 1788)
Myliobatis aquila
(Linnaeus, 1758)
Amblyraja
yperborean (Collett
1879)
Amblyraja jenseni
(Bigelow &
Schroeder, 1950)
Amblyraja radiata
(Donovan, 1808)
Dipturus batis
Linnaeus, 1758
Dipturus linteus
(Fries, 1838)
Dipturus
nidarosiensis
(Storm, 1881)
Dipturus oxyrinchus
(Linnaeus, 1758)
Leucoraja circularis
(Couch, 1838)
Leucoraja fullonica
(Linnaeus, 1758)
Leucoraja naevus
(Müller & Henle,
1841)
Malacoraja kreffti
(Stehmann, 1977)

Spinytail
Skate

NT

Giant
Devilray
Common
Eagle Ray
Arctic Skate

EN

Malacoraja
spinacidermis
(Barnard, 1923)
Neoraja caerulea
(Stehmann, 1976)

3.1

2006

U

3.1

2006

D

DD

3.1

2005

U

LC

3.1

2007

U

Jensen’s Skate

LC

3.1

2008

U

Thorny Skate

VU

A2b

3.1

2004

D

Blue Skate

CR

A2bcd+4bcd

3.1

2006

D

Sailray

LC

3.1

2006

U

Norwegian
Skate

NT

3.1

2007

D

Long‐nosed
Skate
0

NT

3.1

2007

U

3.1

2008

D

Shagreen Ray

NT

3.1

2006

D

Cuckoo Ray

LC

3.1

2008

U

Krefft’s Skate

LC

3.1

2007

U

Roughskin
Skate

LC

3.1

2007

U

Blue Pygmy
Skate

DD

3.1

2004

U

452

VU

A4d

A2bcd+3bcd+4bcd

Class

Order

Family

Chondrichthyes

Rajiformes

Rajidae

Chondrichthyes

Rajiformes

Chondrichthyes

Rajiformes

Chondrichthyes
Chondrichthyes

Species

English name

Red
List
status
DD

Red List criteria

Red List
criteria
version
3.1

Year
assessed

Pop.
Trend

2008

U

Iberian Pygmy Skate

Rajidae

Neoraja iberica Stehmann, Séret, Costa &
Baro, 2008
Raja asterias Delaroche, 1809

Starry Ray

LC

3.1

2007

S

Rajidae

Raja clavata Linnaeus, 1758

Thornback Skate

NT

3.1

2005

D

Rajiformes

Rajidae

Raja miraletus Linnaeus, 1758

Brown Skate

LC

3.1

2003

S

Rajiformes

Rajidae

Raja montagui (Fowler, 1910)

Spotted Ray

LC

3.1

2007

S

Chondrichthyes

Rajiformes

Rajidae

Raja radula Delaroche, 1809

Rough Ray

DD

3.1

2006

U

Chondrichthyes

Rajiformes

Rajidae

Raja undulata Lacepède, 1802

Undulate Ray

EN

3.1

2003

D

Chondrichthyes

Rajiformes

Rajidae

Rajella bathyphila (Holt & Byrne, 1908)

0

LC

3.1

2008

U

Chondrichthyes

Rajiformes

Rajidae

Rajella bigelowi (Stehmann, 1978)

Bigelowʹs Skate

LC

3.1

2008

U

Chondrichthyes

Rajiformes

Rajidae

Rajella fyllae (Lütken, 1887)

Round Skate OR Ray

LC

3.1

2008

U

Chondrichthyes

Rajiformes

Rajidae

Rajella kukujevi (Dolganov, 1985)

Mid‐Atlantic Skate

DD

3.1

2008

U

Chondrichthyes

Rajiformes

Rajidae

Rostroraja alba (Lacepède, 1803)

Bottlenose Skate

EN

3.1

2006

D

Chondrichthyes

Rajiformes

Torpedinidae

Torpedo marmorata Risso, 1810

Spotted Torpedo

DD

3.1

2003

U

Chondrichthyes

Rajiformes

Torpedinidae

Torpedo nobiliana Bonaparte, 1835

Black Torpedo

DD

3.1

2004

U

Chondrichthyes

Rajiformes

Torpedinidae

Torpedo torpedo (Linnaeus, 1758)

Ocellate Torpedo

DD

3.1

2003

S

Chondrichthyes

Squaliformes

Centrophoridae

Gulper Shark

VU

A2abd+3d+4d

3.1

2006

D

Chondrichthyes

Squaliformes

Centrophoridae

Lowfin Gulper Shark

VU

A2bd+4bd

3.1

2008

U

Chondrichthyes

Squaliformes

Centrophoridae

Centrophorus granulosus (Bloch & Schneider,
1801)
Centrophorus lusitanicus Bocage & Capello,
1864
Centrophorus squamosus (Bonnaterre, 1788)

Leafscale Gulper Shark

VU

A2bd+3bd+4bd

3.1

2003

D

Chondrichthyes

Squaliformes

Centrophoridae

Centrophorus uyato (Rafinesque, 1810)

Little Gulper Shark

DD

3.1

2003

U

Chondrichthyes

Squaliformes

Centrophoridae

Deania calcea (Lowe, 1839)

Shovelnose Spiny Dogfish

LC

3.1

2003

U

Chondrichthyes

Squaliformes

Dalatiidae

Kitefin Shark

LR/nt

2.3

2000

U

Chondrichthyes

Squaliformes

Dalatiidae

Dalatias licha (Bonnaterre, 1788) Northeast
Atlantic subpopulation
Isistius plutodus Garrick & Springer, 1964

Bigtooth Cookiecutter

LC

3.1

2006

U

Chondrichthyes

Squaliformes

Dalatiidae

Squaliolus laticaudus Smith & Radcliffe, 1912

Big‐eye Dwarf Shark

LC

3.1

2006

U

Chondrichthyes

Squaliformes

Echinorhinidae

Echinorhinus brucus (Bonnaterre, 1788)

Bramble Shark

DD

3.1

2003

U

Chondrichthyes

Squaliformes

Etmopteridae

Centroscyllium fabricii (Reinhardt 1825)

Black Dogfish

LC

3.1

2008

U

Chondrichthyes

Squaliformes

Etmopteridae

Etmopterus princeps Collett, 1904

Great Lanternshark

DD

3.1

2006

U

Chondrichthyes

Squaliformes

Etmopteridae

Etmopterus pusillus (Lowe, 1839)

Smooth Lanternshark

LC

3.1

2008

U

Chondrichthyes

Squaliformes

Etmopteridae

Etmopterus spinax (Linnaeus, 1758)

Velvet Belly Lanternshark

LC

3.1

2008

U

Chondrichthyes

Squaliformes

Oxynotidae

Oxynotus centrina (Linnaeus, 1758)

Angular Rough Shark

VU

3.1

2007

U
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A2bd+3d+4bd

A2cd+4cd

A2bcd+4bd

Class

Order

Family

Species

English name

Chondrichthyes

Squaliformes

Oxynotidae

Oxynotus paradoxus Frade, 1929

Sailfin Roughshark

Red
List
status
DD

Red List criteria

Red List
criteria
version
3.1

Year
assessed

Pop.
Trend

2008

U

Chondrichthyes

Squaliformes

Somniosidae

Portuguese Dogfish

NT

3.1

2003

U

Chondrichthyes

Squaliformes

Somniosidae

3.1

2003

U

Squaliformes

Somniosidae

Longnose Velvet
Dogfish
Knifetooth Dogfish

LC

Chondrichthyes

DD

3.1

2008

U

Chondrichthyes

Squaliformes

Somniosidae

Greenland Shark

NT

3.1

2006

U

Chondrichthyes

Squaliformes

Somniosidae

Centroscymnus coelolepis (Bocage
& Capello, 1864)
Centroselachus crepidater (Bocage
& Capello, 1864)
Scymnodon ringens Bocage &
Capello, 1864
Somniosus microcephalus (Bloch &
Schneider, 1801)
Somniosus rostratus (Risso, 1827)

Chondrichthyes

Squaliformes

Somniosidae

Chondrichthyes

Squaliformes

Squalidae

Chondrichthyes

Squaliformes

Chondrichthyes
Chondrichthyes

Little Sleeper Shark

DD

3.1

2008

U

Smallmouth Velvet
Dogfish
Spurdog

DD

3.1

2006

U

3.1

2006

D

Squalidae

Zameus squamulosus (Günther,
1877)
Squalus acanthias Linnaeus, 1758
Northeast Atlantic subpopulation
Squalus blainvillei (Risso, 1827)

Longnose Spurdog

DD

3.1

2008

U

Squaliformes

Squalidae

Squalus megalops (Macleay, 1881)

Cosmopolitan Spurdog

DD

Squatiniformes

Squatinidae

Squatina oculata Bonaparte, 1840

Angel Shark

CR

Reptilia

Testudines

Cheloniidae

Chelonia mydas (Linnaeus, 1758)

Green Turtle

EN

A2bd

3.1

2004

D

Reptilia

Testudines

Cheloniidae

Hawksbill Turtle

CR

A2bd

3.1

2008

D

Reptilia

Testudines

Dermochelyidae

Leatherback turtle

CR

A1abd

2.3

2000

D

Mammalia

Carnivora

Odobenidae

Walrus

DD

3.1

2008

U

Mammalia

Carnivora

Phocidae

Hooded Seal

VU

3.1

2008

D

Mammalia

Carnivora

Phocidae

Grey Seal

LC

3.1

2008

I

Mammalia

Carnivora

Phocidae

Harp Seal

LC

3.1

2008

I

Mammalia

Carnivora

Phocidae

Eretmochelys imbricata (Linnaeus,
1766)
Dermochelys coriacea (Vandelli,
1761)
Odobenus rosmarus (Linnaeus,
1758)
Cystophora cristata (Erxleben,
1777)
Halichoerus grypus (Fabricius,
1791)
Pagophilus groenlandicus
(Erxleben, 1777)
Phoca vitulina Linnaeus, 1758

Harbour Seal

LC

3.1

2008

S

Mammalia

Cetartiodactyla

Balaenidae

Balaena mysticetus Linnaeus, 1758

Bowhead Whale

LC

3.1

2008

I

Mammalia

Cetartiodactyla

Balaenopteridae

Common Minke Whale

LC

3.1

2008

S

Mammalia

Cetartiodactyla

Balaenopteridae

Balaenoptera acutorostrata
Lacépède, 1804
Balaenoptera borealis Lesson, 1828

Mammalia

Cetartiodactyla

Balaenopteridae

Mammalia

Cetartiodactyla

Balaenopteridae

Balaenoptera musculus (Linnaeus,
1758)
Balaenoptera physalus (Linnaeus,
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CR

A2bd+3bd+4bd

A2bcd+3cd+4bcd

A2b

3.1

2003

U

3.1

2007

D

Sei Whale

EN

A1ad

3.1

2008

U

Blue Whale

EN

A1abd

3.1

2008

I

Fin Whale

EN

A1d

3.1

2008

U

1758)
Mammalia

Cetartiodactyla

Balaenopteridae

Mammalia

Cetartiodactyla

Delphinidae

Mammalia

Cetartiodactyla

Delphinidae

Mammalia

Cetartiodactyla

Delphinidae

Class

Order

Family

Megaptera novaeangliae
(Borowski, 1781)
Delphinus delphis Linnaeus, 1758

Humpback Whale

LC

3.1

2008

I

Common Dolphin

LC

3.1

2008

U

Globicephala macrorhynchus Gray,
1846
Globicephala melas (Traill, 1809)

Short‐finned Pilot
Whale
Long‐finned Pilot
Whale

DD

3.1

2008

U

DD

3.1

2008

U

Species

English name

Red
List
status
LC

Red List
criteria

Year
assessed

Pop.
Trend

Red List
criteria
version
3.1

2008

U

Mammalia

Cetartiodactyla

Delphinidae

Grampus griseus (G. Cuvier, 1812)

Rissoʹs Dolphin

Mammalia

Cetartiodactyla

Delphinidae

Lagenorhynchus acutus (Gray, 1828)

LC

3.1

2008

U

Mammalia

Cetartiodactyla

Delphinidae

Lagenorhynchus albirostris (Gray, 1846)

Atlantic White‐sided
Dolphin
White‐beaked Dolphin

LC

3.1

2008

U

Mammalia

Cetartiodactyla

Delphinidae

Orcinus orca (Linnaeus, 1758)

Killer Whale

DD

3.1

2008

U

Mammalia

Cetartiodactyla

Delphinidae

Pseudorca crassidens (Owen, 1846)

False Killer Whale

DD

3.1

2008

U

Mammalia

Cetartiodactyla

Delphinidae

Stenella coeruleoalba (Meyen, 1833)

Striped Dolphin

LC

3.1

2008

U

Mammalia

Cetartiodactyla

Delphinidae

Stenella frontalis (G. Cuvier, 1829)

Atlantic Spotted Dolphin

DD

3.1

2008

U

Mammalia

Cetartiodactyla

Delphinidae

Rough‐toothed Dolphin

LC

3.1

2008

U

Mammalia

Cetartiodactyla

Delphinidae

Steno bredanensis (G. Cuvier in Lesson,
1828)
Tursiops truncatus (Montagu, 1821)

Bottlenose Dolphin

LC

3.1

2008

U

Mammalia

Cetartiodactyla

Monodontidae

Delphinapterus leucas (Pallas, 1776)

Beluga

NT

3.1

2008

U

Mammalia

Cetartiodactyla

Monodontidae

Monodon monoceros Linnaeus, 1758

Narwhal

NT

3.1

2008

U

Mammalia

Cetartiodactyla

Physeteridae

Kogia breviceps (Blainville, 1838)

Pygmy Sperm Whale

DD

3.1

2008

U

Mammalia

Cetartiodactyla

Physeteridae

Kogia sima (Owen, 1866)

Dwarf Sperm Whale

DD

3.1

2008

U

Mammalia

Cetartiodactyla

Physeteridae

Physeter macrocephalus Linnaeus, 1758

Sperm Whale

VU

3.1

2008

U

Mammalia

Cetartiodactyla

Ziphiidae

Hyperoodon ampullatus (Forster, 1770)

DD

3.1

2008

U

Mammalia

Cetartiodactyla

Ziphiidae

Mesoplodon bidens (Sowerby, 1804)

North Atlantic Bottlenose
Whale
Sowerbyʹs Beaked Whale

DD

3.1

2008

U

Mammalia

Cetartiodactyla

Ziphiidae

Mesoplodon densirostris (Blainville, 1817)

DD

3.1

2008

U

Mammalia

Cetartiodactyla

Ziphiidae

Mesoplodon mirus True, 1913

Blainvilleʹs Beaked
Whale
Trueʹs Beaked Whale

DD

3.1

2008

U

Mammalia

Cetartiodactyla

Ziphiidae

Ziphius cavirostris G. Cuvier, 1823

Cuvierʹs Beaked Whale

LC

3.1

2008

U

Aves

Procellariiformes

Procellariidae

Puffinus mauretanicus Lowe, 1921

Balearic Shearwater

CR

3.1

2009

D

Population trends: U unknown, D decreasing , S stable , I increasing
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A1d

A4bcde

The OSPAR commission listed the Threatened and/or Declining Species and Habitats in the
OSPAR area (OSPAR List of Threatened and/or Declining Species and Habitats (Reference
Number: 2008‐6). The list includes invertebrates, birds, fish, reptiles, mammals and habitats.
The listed invertebrates are coastal and are not impacted by deep‐water fisheries and they
are therefore not given here. A number of seabird are listed as endangered (Table 273), none
is known to be impacted by the demersal deep‐water mixed fishery. Deep‐water trawl
fisheries are not none to have significant negative impact on threatened seabird, the
situation is different with longlines fisheries where accidental catches of seabirds may occur
and have significant impact (Nel et al. 2002; Arnold et al. 2006) although mitigation devices
exist (Ryan and Watkins 2002).
Table 273 Seabirds pecies threatened or declining according to OSPAR.
Scientific name
Common name
OSPAR Regions where OSPAR Regions where
the species occurs
the species is under
threat and/or in decline
Larus fuscus fuscus

Lesser black-backed
gull
Pagophila eburnea
Ivory gull
Polysticta stelleri
Steller's eider
Puffinus assimilis baroli Little shearwater
(auct.incert.)
Puffinus mauretanicus Balearic shearwater
Rissa tridactyla
Black-legged
kittiwake
Sterna dougallii
Roseate tern
Uria aalge – Iberian
Iberian guillemot
population (synonyms:
Uria aalge albionis, Uria
aalge ibericus)
Uria lomvia
Thick-billed murre

I

All where it occurs

I
I
V

All where it occurs
All where it occurs
All where it occurs

II, III, IV, V
I, II, III, IV, V

All where it occurs
I, II

II, III, IV, V
IV

All where it occurs
All where it occurs

I

All where it occurs

The OSPAR Regions are:
•
•

•

•

•

I ‐ the Arctic: the OSPAR maritime area north of latitude 62°N, but also including
Iceland and the Færoes;
II ‐ the Greater North Sea: the North Sea, the English Channel, the Skagerrak and the
Kattegat to the limits of the OSPAR maritime area, bounded on the north by latitude
62°N, on the west by longitude 5°W and the east coast of Great Britain, and on the
south by latitude 48°N;
III ‐ the Celtic Seas: the area bounded by, on the east, longitude 5°W and the west
coast of Great Britain and on the west by the 200 metre isobath (depth contour) to the
west of 6°W along the west coasts of Scotland and Ireland;
IV ‐ the Bay of Biscay/Golfe de Gascogne and Iberian coasts: the area south of
latitude 48°N, east of 11°W and north of latitude 36°N (the southern boundary of the
OSPAR maritime area);
V ‐ the Wider Atlantic: the remainder of the OSPAR maritime area
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The OPSAR list of threatened fish species includes a number a deep‐water species (Table
274) those, which have been caught by deep‐water fishing and that occur in region I and V
where the demersal deep‐water mixed fishery operates are highlighted in bold.
Table 274 Fish species threatened or declining according to OSPAR.
Scientific name
Common name
OSPAR Regions
OSPAR Regions
where the species where the species is
occurs
under threat and/or in
decline
All where it occurs
Sturgeon
II, IV
Acipenser sturio
Allis shad
II, III, IV
All where it occurs
Alosa alosa
All where it occurs
European eel
I, II, III, IV
Anguilla anguilla
All where it occurs
Portuguese dogfish All
Centroscymnus coelolepis
All where it occurs
Gulper shark
IV, V
Centrophorus granulosus (1)
All
All where it occurs
Leafscale gulper
Centrophorus squamosus
shark
All
All where it occurs
Basking shark
Cetorhinus maximus
All where it occurs
II
Coregonus lavaretus oxyrinchus Houting
(Linnæus, 1758)
All
All where it occurs
Dipturus batis (synonym: Raja Common Skate
batis)
All where it occurs
Spotted Ray
II, III, IV, V
Raja montagui
All
II, III
Cod
Gadus morhua
All where it occurs
Long-snouted
II, III, IV, V
Hippocampus guttulatus
seahorse
(synonym: H. ramulosus)
All where it occurs
Short-snouted
II, III, IV, V
Hippocampus hippocampus
seahorse
All where it occurs
Orange roughy
I, V
Hoplostethus atlanticus
All
All where it occurs
Porbeagle
Lamna nasus
All where it occurs
Sea lamprey
I, II, III, IV
Petromyzon marinus
Thornback skate / ray I, II, III, IV, V
II
Raja clavata
All where it occurs
White skate
II, III, IV
Rostroraja alba
All where it occurs
Salmon
I, II, III, IV
Salmo salar
All
All where it occurs
Spurdog
Squalus acanthias
Angel shark
II, III, IV
All where it occurs
Squatina squatina
All where it occurs
Bluefin tuna
V
Thunnus thynnus

(1) Centrophorus granulosus does not occur to the North of the Bay of Biscay and is
therefore not caught by the demersal deep‐water mixed fishery.
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The OPSAR list of threatened marine mammals and reptile does not include species known
to be caught by the demersal deep‐water mixed fishery (Table 275). Sea turtles rarely occur
to the north of 50°North and large marine mammals are not caught in trawls.
Table 275 Marine reptiles and mammals threatened or declining according to OSPAR.
Scientific name
Common name
OSPAR Regions
OSPAR Regions where the
where the species
species is under threat
occurs
and/or in decline
REPTILES:
All where it occurs
Loggerhead turtle IV, V
Caretta caretta
All where it occurs
Leatherback turtle All
Dermochelys coriacea
MAMMALS:
All where it occurs
Bowhead whale I
Balaena mysticetus
All
All where it occurs
Blue whale
Balaenoptera musculus
All
All where it occurs
Northern right
Eubalaena glacialis
whale
II, III
Harbour porpoise All
Phocoena phocoena

The OPSAR list of threatened marine habitats includes some habitats impacted by deep‐
water trawling (Table 276). Note that what is termed ʺhabitatʺ by OSPARʺ may be termed
ʺVMEsʺ is other contexts. OSPAR habitats which are threatened by deep‐water fishing are
highlighted in bold. Note that other species not classified as deep‐water may also be
impacted and this may be the major problem owing to the depth distribution of habitats.
In particular, OSPAR has adopted the following definition for carbonate mounds
(Descriptions of habitats on the OSPAR list of threatened and/or declining species and
habitats (OSPAR Agreement 2008/7)): Carbonate mounds are distinct elevations of various
shapes, which may be up to 350 m high and 2 km wide at their base (Van Weering et al.
2003). They occur offshore in water depths of 500‐1100 m with examples present in the
Porcupine Seabight and Rockall Trough (Kenyon et al. 2003). Carbonate mounds may have a
sediment veneer, typically composed of carbonate sands, muds and silts. The cold‐water
reef‐building corals Lophelia pertusa and Madrepora oculata, as well as echiuran worms are
characteristic fauna of carbonate mounds. Where cold‐water corals (such as L. pertusa) are
present on the mound summit, coral debris may form a significant component of the
overlying substratum.
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Table 1516 Marine habitats threatened or declining according to OSPAR.
Habitat
OSPAR Regions where OSPAR Regions where such
the habitat occurs
habitats are under threat
and/or in decline
Carbonate mounds
I, V
V
Coral Gardens
I, II, III, IV, V
All where they occur
Cymodocea meadows
IV
All where they occur
Deep-sea sponge aggregations
I, III, IV, V
All where they occur
Intertidal Mytilus edulis beds on mixed
II, III
All where they occur
and sandy sediments
Intertidal mudflats
I, II, III, IV
All where they occur
Littoral chalk communities
II
All where they occur
Lophelia pertusa reefs
All
All where they occur
Maerl beds
All
III
Modiolus modiolus beds
All
All where they occur
Oceanic ridges with hydrothermal
I, V
V
vents/fields
Ostrea edulis beds
II, III, IV
All where they occur
Sabellaria spinulosa reefs
All
II, III
Seamounts
I, IV, V
All where they occur
Sea-pen and burrowing megafauna
I, II, III, IV
II, III
communities
Zostera beds
I, II, III, IV
All where they occur

In recent background documents, OSPAR revised the classification of habitats and their
threats and stated that
ʺThe original evaluation states that carbonate mounds and associated epifauna may suffer from
physical damage caused by demersal fishing gear. However, since coral carbonate mounds are robust
geological features their numbers will not decline as a result of human activity although habitats
associated with the mounds have been damaged by demersal fishing. The different habitats that occur
on coral carbonate mounds will differ in the degree to which they are affected by anthropogenic
impacts. It is therefore preferable to identify and assess the decline of individual habitats associated
with coral carbonate mounds separately, as has been done for Lophelia pertusa reefs which are
included in the OSPAR list of threatened and/or declining habitats and speciesʺ (OSPAR
Commission 2010a).
Similarly for seamounts:
ʺThe evaluation of threats and impacts is most relevant to the biological communities associated with
seamounts rather than the physical structure of the feature itself. Threats arise mainly from the
physical impact of fishing gears on benthic habitats and communities, and from the removal of pelagic
species through overfishing and by‐catch. There is also the possibility that some areas may be targeted
by deep‐sea mining companies that are already looking at the possibility of extracting ferromanganese
crusts and polymetallic sulphides from seamounts, and where the potential physical damage could
also be considerable” .
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Therefore carbonated mounds and seamounts might be be considered as threatened
habitats. Lophelia pertusa, sponge aggregations and coral garden are threatened habitats, for
which manegement action for conservation is required.

Bycatches of seabird species, marine mammals and turtles
There are no bycatches of seabirds, marine mammals and turtles reported from past research
surveys, past and current onboard observations, and no anectodal reports of seabird
bycatches in the fishery.

Availability and quality of observer data is considered to be medium to good.
Improvements were made over time by improving protocols, increasing availability of ID
keys and by training observers.
A quality check project is in place at Ifremer for all observational data. Deep‐water fleet
observations are scrutinised under this project.
In summary, the technical aspects for data quality and availability are good. The use of data
will be facilitated by the transfer of the data under a new web‐based database. Observer
coverage was increased in 2009 under national funding.

Mitigation methods applied to reduce the impact of fishing on PET species:
Fishing for sharks and orange roughy abanned (TACs set to zero). This measure might be
very efficient for orange roughy, which used to be caught in directed hauls. It is surely less
efficient for sharks that are primarily a bycatch. The measure has nevertheless some
efficiency by halting/preventing the development of targeted longline fisheries for deep‐
water sharks.
There are few other mitigation methods currently implemented to protect PET species.
Sorting devices may be efficient to reduce the bycatch of deep‐water sharks, but there has
been no trials carried out. The efficiency of sorting devices depends upon (i) the difference in
size and shape between species to retain and avoid, and this difference is not great between
deep‐water sharks and other target deep‐water species and (ii) the difference in swimming
behaviour between species. Sharks are more active swimmers than other deep‐water species
(Lorance and Trenkel. 2006), and they have a tough skin and scales so that sorting device
experiments may be worthwhile.

4.4.5. Fishing footprint
A spatial and temporal fishing footprint of effort has not been previously defined in EU
waters. Available logbook and VMS data allow the definition of such a footprint. A fishing
footprint of the French fleet in the NEAFC regulatory area has been defined.
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Trends in distribution of fishing effort by depth strata:
There information on fishing effort by depth. The trend in fishing depth over time (Figure
169) was derived from the haul‐by‐haul landings and effort data provided by the French
industry (tally book).
Since the early 1990s, fishing depth increased until 2003‐04 and then decreased in recent
years.
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Figure 7869 Distribution of fishing time per depth range for 30 French vessels targeting roundnose
grenadier in ICES divisions Vb, VI, VII. The percentages represent the proportions of the total
fishing time each for each year spent in each depth band (from Pawlowski and Lorance 2009).

Logbook data:
In the demersal deep‐water mixed fishery, logbook data are reported according to the EU
Regulations. Landings and effot are reported by ICES statictic rectangle, day and fishing
gear. All vessels from all EU countries engaged in fisheries within and outside the EU EEZ
should report such logbook data. Nevetheless, all logbook data are not available to this
resolution. They have been regularly available from the UK, Irish and French fleets.

Abundance indices derived from commercial catch and effort data:

The history and development of French trawl abundance indices is as follows:
Abundance indices were computed by Lorance and Dupouy (2001) by calculating LPUE
using a simple general linearised model (GLM) on the log scale with month and year factors.
The data for these abundance indices were aggregated catch and effort by month for
different sub‐fleet. Data were considered reliable only for a sub‐fleet of large trawlers with
and almost exclusive deep‐water fishing activity (Fleet A in Figure 170 further denoted as
the reference fleet).
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Figure 7970 Abundance indices for deep‐water species (open square: ICES Division Va, full
triangle: Subarea VI; cross Subarea VII, bold line: combined).

This time series was updated until 1998 and updated indices were included in further work
(Basson et al. 2002). From 1999, the data series was disrupted owing to changes in data
format of the catch and effort database.
In the 2000s, basic estimates annual LPUE (i.e. sum of yearly landings divided by sum of
yearly effort were provided to ICES WGDEEP). It should be noted that this time‐series did
not account for seasonal, geographical (i.e. rectangle or even ICES Division effect) but were
simply the total catch by species of the reference fleet divided by the total effort of the same
fleet.
An analysis of factors impacting LPUEs (Biseau 2006) showed that:
•
•

Overall LPUEs must not be considered as indices of abundance
The distribution of fishing grounds changed over time with some fishing grounds
being continuously fished from the early 1990s to 2005 and some ʺnewʺ fishing
grounds being exploited in the 2000s only.

462

•
•

LPUEs show different trends in different areas (see the example of roundnose
grenadier LPUEs in Figure 171) and are the best indices given the available data.
Even within each reference area, and especially in the ‘VI Edge Area’, changes of
fishing strategy were reported. Fishing mainly occurred deeper over time and this
effect could not be accounted for. In such cases, CPUE trends could not reflect the
variation in stock abundance.

Table 277 Definition of refences areas used for estimation of LPUE .
Area for LPUE estimation
ICES rectangle
Reference in VI - Edge
38D9, 39D9, 39E0, 40E0, 41E0, 42E0, 43E0,
44E0, 45E0, 45E1, 46E1, 46E2, 47E3, 48E3
Reference in VI - Others
46E0, 47D9, 47E0, 47E1, 47E2, 48E1, 48E2
Reference in V
49E0, 49E1, 49E2, 49E3
Reference in VII
29D8, 30D5, 30D6, 30D8, 31D4, 31D5, 31D6,
31D8, 32D4, 32D5, 32D7, 33D4, 33D5, 35D6,
36D5, 36D6, 36D7, 37D6, 37D7, 37D8, 37D9
New Grounds in VI
46D4, 46D5, 47D4, 47D5, 48D5, 48D6, 48D7,
48D8, 48D9
New Grounds in V
49D7, 49D8, 49D9, 50D8, 51D8, 51D9, 51E0,
52D8

Figure 8071 LPUEs of roundnose grenadier by reference area, all deep‐water sub‐trips of the French
fleet (see full analysis in Biseau, 2006, available on the DEEPFISHMAN WIKI).
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Having identified the factors that affect LPUE, and the unaccounted factors, especially
fishing depth, LPUEs estimates were developed using haul‐by‐haul data provided by the
French industry. These come from the personal logbooks of the fishing master and are
further denoted as ‘tallybook’.
Further analysis of EC logbook data are on‐going in order to derive long term time‐series of
abundance indices. Nevertheless, owing to the strong depth effect observed in tallybook
data (see below) and the effect of fishing strategies, tallybook data provide the more accurate
abundance indices.

Method for deriving abundance indices based upon tallybook data:
Haul by haul data derived from tallybooks from the French deep‐water fishery to the west
of the British Isles were used to calculate standardised LPUE for the period 2000‐2009 for
blue ling, roundnose grenadier and black scabbardfish. LPUEs were estimated using
Generalised Additive Models (GAMs) with depth, vessel, statistical rectangle, area and year
as explanatory variables (Lorance et al. in press). Because of their statistical distribution,
landings were modelled using a Tweedie distribution, which allows datasets to contain
many zeros or with a Gamma distribution where only positive tows targeted at the species
(target tows were defined as those where the species made up 10% or more of the total
landings).
Following, the detection of different trends in EC‐logbook based LPUEs (Biseau 2006),
LPUEs were estimated in five small areas, refined from the analysis from Biseau, (2006),
represented in Figure 172 below:
•
•
•
•
•

slope to the west of Scotland, along the Rockall Trough (denoted edge6);
other rectangles in ICES Division VIa that were fished in the 1990s and 2000s,
according to EC logbooks (other6)
rectangles in ICES Subarea VI that were fished in the 2000s but not in the 1990s
(new6);
rectangles in ICES Subarea V that were fished in the 1990s and 2000 (ref5)
rectangles in ICES Subarea V that were fished in the 2000s but not in the 1990s
(new5).

Data filtering:
Data from tallybooks were filtered to restrict the analysis to a data subset most appropriate
for each species. Although tallybook data included hauls back to 1992, there were sufficient
numbers of haul during the 1990s for area edge6 only. The data were therefore restricted to
the years 2000‐2009.
For blue ling, hauls between 200 and 1100 m bottom depth of duration from 30 mins to 10h
were selected. Local depletion of blue ling spawning aggregations, as reported by
Magnùsson and Magnùsson (1995), implies contraction of the habitat occupied by the
species. It was argued that the tows where blue ling is a bycatch only (defined as tows with
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less than 50% blue ling by weight) may provide the most reliable index of abundance
because the interpretation of LPUE when the species is aggregated, mainly during the
spawning season, may not track abundance (Lorance et al. in press).
For roundnose grenadier, tows carried out between 700 and 1500 m and of duration from 30
mins to 10 h were selected. Two models were fitted to this distribution. In model 1 a
Tweedie distribution was applied (this model included N=15114 hauls). In model 2, a further
filter was included to restrict the modelling to hauls were roundnose grenadier was the
target species (landings of grenadier/total landings >0.1). This dataset included N= 10899
hauls. The trends were similar, only the results of model 1 are included here.
For black scabbardfish, hauls between 500 and 1500 m and of duration from 30 mins to 10 h
were selected. The model was restricted to hauls where black scabbardfish made up more
than 10% of the total landings. This dataset included 5579 hauls.
The model included an interaction between year and area. The model also included a
statistical rectangle factor with no interaction (i.e. the rectangle effect was estimated constant
across all years).
The model was expressed as:
log(E[landings]) = s(haul duration) + s(depth) + vessel.id + rectangle + year:area (1)
where E[] denotes expected value, s() indicates a smooth non‐linear function (cubic
regression spline), vessel.id the vessel identity and year:area an interaction term. As
described above, the LPUEs used for abundance indices were fitted assuming a Tweedie
distribution of the dependent variable with a log‐link function using the mgcv package in R
(Wood 2006).
Note that the dependent variable was landings and not LPUE, which allows tow duration to
be treated as an explanatory variable and have a non‐proportional relationship between
landings and fishing time.
The Tweedie distribution has mean μ and variance φμp, where φ is a dispersion parameter
and p is called the index. As a Poisson‐Gamma compound distribution was used, 1<p<2, the
index p could not be estimated simultaneously with the model parameters, hence a detailed
study was carried out. For roundnose grenadier p=1.7 provided the best fit and for blue ling
p for the bycatch subset. Subsequently p=1.7 and p=1.3 were fixed for roundnose grenadier
and blue ling, respectively. Model fit and assumptions were judged by visual inspection of
residual plots.
This LPUE standardisation method allowed estimating LPUE time‐trends for the 5 small
areas. In order to derive standardised LPUE for the whole area, LPUE were predicted for all
50 rectangles in the five small areas (using average haul depth in rectangle and 5 hours
duration) and averaged.
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In 2010, for roundose grenadier, a slightly different method was benchmarked at ICES
WKDEEP to combine roundnose grenadier LPUEs in the 5 small areas. LPUEs from the
small areas were combined with a weighting corresponding to the proportion of the
landings per area. Here the abundance index used in the Surplus Production Model for
roundnose grenadier (see earlier) was calculated according to the benchmark method. It is
clearly more appropriate to combine LPUEs based upon the surface of the areas.
Nevertheless, for roundnose grenadier, the trends derived from both methods were similar.
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Figure 8172 Small areas defined for the estimation of LPUE from French tallybook. Purple: edge 6;
red: other 6; light grey:new6; blue: ref5; dark grey: ref6.
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The number of tows and total landings by small area used to estimated LPUE indices are
shown in Figure 173.

Figure 8273 Number of hauls (top) and total landings (kg, bottom) included in the LPUE modelling
for roundnose grenadier (left) , black scabbardfish (centre) and blue ling (right).

For blue ling, Figure 174 shows predicted LPUEs in the five small areas based upon different
data subsets. The subset blue ling by‐catch was considered more reliable (Lorance et al. in
press). Note that the trends estimated by the blue ling by‐catch were not sensitive to the
threshold level when it was varied from 50 to 20 %.
For roundnose grenadier, Figure 175 shows the predicted LPUEs based on model 1 and 2.
The differences were only minor.
For black scabbardfish only targeted hauls were used (Figure 176).
The combined indices for the 3 species are given in Figure 177.
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a) Full data

b) Outside spawning season data

c) Spawning season data

d) Blue ling bycatch data (threshold 50%)

e) Blue ling bycatch data (threshold 20%)

Figure 8374 Predicted blue ling LPUE in the 5 areas. Full dataset: using all hauls at depth 200‐1100
m, in the tallybook data; outside spawning season: all data expect months 3‐5 (where blue ling
aggregated for spawning); spawing season: months 3‐5 only; blue ling by‐catch (50%): filtering
haul where the landings of blue ling does not exceed 50% of total landings; blue ling by‐catch
(20%): filtering haul where the landings of blue ling does not exceed 20% of total landings.
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a) all tows

b) Targeted tows (roundnose grenadier>= 10% total catch)

Figure 8475 Predicted roundnose grenadier LPUE in the 5 areas. a) all tows at depth 700m–1500 m
b) tows at 700‐1500 m where roundnose grenadier exceeded 10% of the total landings.

Figure 8576 Predicted black scabbardfish LPUE in the 5 areas, tows at 700m–1500 m where black
scabbardfish exceeded 10% of the total landings.

a) blue ling

b) roundnose grenadier

c) black scabbardfish

Figure 8677 Abundance indices for blue ling, roundnose grenadier and black scabbardfish
combining the LPUE predicted in the 50 statistical rectangle of the five small areas depicted in
Figure 172.
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The same approach was applied to siki sharks (Centrophorus squamosus and Centroscymnus
coelopis combined). For siki sharks, the LPUEs were less reliable probably owing to smaller
catch in the tallybook data and in some years only one or two vessels contributed to shark
landings in some small areas, preventing to properly estimate the vessel effect for these
species.
Logbook‐based abundance indices are under development.

Strengths and weaknesses of each index:
The indices based upon EC logbook are undermined by one main problem, i.e. several tows
possibly carried out at different depth are aggregated in one single daily record.
LPUEs based upon tallybook are much more accurate than LPUE based upon EC logbooks
because there are based upon fully disaggregated (haul‐by‐haul) data. The only weakness is
the the time‐series is shorter and the addition of data in the future depends upon the
provision by the industry.

Improving the indices:
Further analysis are currently being carried out to derive long term abundance indices from
EU logbook data. This objective is to use the landings of other species reported in a logbook
as explanatory variables when estimating the LPUE for one species.
With the development of electronic EC‐logbook a useful way to secure the provision of these
data would be the request EC‐logbook to be reported haul‐by‐haul for deep‐water fisheries.

Implications of fisheries data for assessment and management:
Access to fishery databases (catch and effort) was disrupted in 1998 and this had severe
impact on the availability of time series. Plans to have a full times‐series of logbook data
back to the mid‐1980 were not achieved in 2010 owing to problem with 2009 catch and effort
data which are not yet fully available at mid‐2010. Nevertheless, a time‐series of deep‐water
catch and effort data back to the late 1989 was rebuilt and is used in the project to estimate
long term series of abundance indices.

4.4.6. Information and data made available by fishers, fisher organisations
or other stakeholders
There is a data collection agreement in place for tallybook data. This is so far informal. The
industry collects and punches tallybook data and makes these data available to Ifremer. To
date, the data include close to 30 000 tows.
Fishers can play a stronger role in providing data and information for monitoring and
assessments through involvement in DEEPFISHMAN.
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4.4.7. Fisheries‐independent survey data
See CS 1c . Survey data are the same for Case Studies 1b, 1c and 2.
There are also archive surveys that do to provide time‐series but may be useful to assesss
reference points. Results from archive survey are described in (Bridger 1978), (Ehrich 1983),
(Gordon and Duncan 1985) and the literature therein. Data from surveys along the
Hebridean Terrace slope were compiled in a database available to the project.
Note that survey carried out under DCF by France, Ireland and Scotland might be used for
greater forkbeard. A description of these surveys is available under DATRAS
(http://www.ices.dk).
Abundance indices of blue ling from surveys were used in assessments in 2010 (ICES 2010b)
as indicators but were not integrated in a quantitative assessment. For the other species,
survey abundance indices of roundnose grenadier were available (Neat and Burns, 2009) but
not used. Survey indices were used as indicators for greater forkbeard and black
scabbardfish.

Strengths and weakness of each survey
See CS1c (blue ling) report.
New surveys are being considered by WGNEACS, see CS 1c report.

Survey abundance indices and their strengths and weaknesses
Survey abundance indices were provided at WGDEEP 2010 for blue ling as reported below.
An index was available from a Scottish deep‐water survey to the west of Scotland. The fish
community of the continental shelf slope to the northwest of Scotland has been surveyed by Marine
Scotland ‐ Science [formerly Fisheries Research Services, (FRS)] since 1996, with strictly comparable
data available between 1998 and 2008. This has focussed on a core area between 55‐59°N, with
trawling undertaken at depths ranging from 300 to 1900m with most of the hauls being conducted at
fixed stations, at depths of around 500m, 1000m, 1500m and 1800m. Further hauls have been made
on seamounts in the area, and on the slope around Rockall Bank, but these are exploratory, irregular
and not included in the survey dataset. This survey was conducted biennially, in September, until
2004, since when it has been carried out on an annual basis. In total, the data set comprises 233 valid
hauls. From 1998 to 2008 the bottom trawl was rigged with 21” rock‐hopper ground gear, however in
2009, a switch was made to lighter ground gear, with 16” bobbins (ICES 2010b).
The trend in annual mean CPUE is shown in Figure 178.
A new index for blue ling was available from an Irish deep‐water trawl survey of the fish
community of the continental shelf slope to west and NW of Ireland carried out since 2006.
Methodology is standardised in accordance with the Scottish deep‐water survey with
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trawling at fixed stations around 500 m, 1000 m, 1500 m and 1800 m. The gear used
throughout the surveys series is the same as that used by Scotland in 2009. To be consistent
across the years the haul data used for the CPUE calculation only includes the areas that are
covered in all four years and the depth bands (500‐1500 m) that are covered in all four years.
In total, the data set comprised 42 valid hauls. The mean catch per unit effort in each year is
shown in Figure 179.
Abundance indices of roundnose grenadier and other macrourids from the the above
surveys were published by Neat and Burns (2009). For roundnose grenadier the abundance
and biomasss indices showed no clear trend over 2000‐2008. Ther was also no change in
mean length but a slight change in maximum length. Overall, the results from this study
demonstrated that the grenadiers from the NE Atlantic have not declined in the past ten
years. The relative stability observed across seven macrourid species was suggested to
reflect the introduction TACs and that this may have been sufficient to prevent the further
decline in the abundance of grenadiers. Amongst the smaller macrourids analysed in this
study, two species increased in abundance. The authors noted that the smaller macrourids
have a much shorter life span than the roundnose grenadier.
A Spanish survay on the Porcupine banks provides abundance indices for shelf and upper
slope species. In the contaxt of DEEPFISHMAN, this survey provides a useful index for
greater forkbeard. In this survey the recruitment variation of greater forkbeard is evident
and the time‐series suggest a strong recruitment occurred in 2003 (Figure 180). Abundance
indices are clearly impacted by this strong recruitment as the abundance in number peaked
in 2003. This survey may be of major interest for the greater forkbeard as it may allow the
validation of age determination and growth.
For the same species, shelf surveys carried out under DCF by France in the Celtic Sea, Spain
and Scotland also provide abundance indices and length distribution from which
recruitment indices could be derived. Total abundance may not be available from these
surveys they are restricted to areas shallower than 600 m. Nevertheless, the usefulness of
survey indicators from surveys carried out under DCF might be considered.
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Figure 8778 Abundance index of blue ling based upon the Scottish Deep‐water Survey – trend in
annual mean CPUE (± 1 s.e.)
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Figure 8879 Abundance index of blue ling based upon the Irish Deep‐water Survey – trend in
annual mean CPUE (± 1 s.e.)
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Figure 180a Mean stratified length distributions of Phycis blennoides in Porcupine surveys (2001‐
2009)

Figure 180b Greater forkbeard ‐ raised abundance (swept area method, Log scale) and mean length
in the Celtic Sea (top) from the French western IBTS survey (also known as EVHOE).
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Implications of fisheries-independent survey data for assessment and management:
The best way forward for future assessments is to use an abundance index from an
internationally coordinated fisheries‐independent trawl survey of Vb, VI, VII and XIIb, as
put forward at WGDEEP in 2009 and formally proposed by ICES PGNEACS. Such a survey
would also be a platform for monitoring ecosystem indicators. However, concerns were
expressed at WKDEEP in 2010 regarding the relatively small number of stations in relation
the geographical area covered and the statistical optimisation of survey design.

4.4.8. Biological data
The information presented here supplements that in Case Studies 1c and 3c.

Age data:
Age data are available for roundnose grenadier. The most recent assessment was not age
based and age based assessments may not be the best option for this species. The age
determination method was decribed in Lorance et al (2003). An intercalibration Working
Group suggested a low level of agreement between readers.
Age data were collected in the past for blue ling. In France, age estimation was resumed in
2009 under under DCF. The otolith preparation and age determination method followed the
standard used for gadoid species. Although age reading of blue ling was abandoned in the
early 1990s because the ages were considered unreliable, otolith sections obtained with
modern equipment seem quite straightforward to interpret (Figure 181). Fish are sampled
from the auction and are gutted, therefore the sex of the individuals is not known. This may
be a concern as there is a known sexuel dimorphism in this species (Ehrich and Reinsch
1985; Thomas 1987; Moguedet 1988).

Figure 8981 Cross section of otoliths of blue ling. Left individual of 121 cm, 15 years; Right
individual of 125 cm, 19 years
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Age estimates of black scabbardfish for the west of the British Isles are not available.
Nevertheless, age estimation carried out further south on fish caught to the West of Portugal
(ICES Division IXa), in the Canaries and Madeira suggest this is a short‐lived and fast
growing species.

Age validation:
Agees have been validated for juvenile roundnose grenadier based upon the seasonal
variation of the otoltih margin (Gordon and Swan 1996). Ages of older blue ling were not
validated but ages estimated from otoliths of 1–2 group blue ling corresponded well with
assumed ages based on modes in the length frequency distributions from Icelandic
groundfish surveys (Bergstad et al. 1998) and available growth parameters (Ehrich and
Reinsch 1985; Thomas 1987; Moguedet 1988; Magnussen 2007).
For black scabbardfish, age validation was carried out based upon the seasonal variation of
the aspect of the otolith margin (see also CS 3c).

Age determination workshops:
For roundnose grenadier, an exchange program followed by an intercalibration Working
Group was carried out in 2007 (ICES 2007b).
A total of 66 sectioned otoliths were read on slides and on images by 7 persons during the
exchange program. All images were annotated. The overall agreement for sectioned otoliths
was low at 30.2 % (CV=10.4%). A similar level of agreement was observed between four
otolith readers participating at the workshop when 40 otoliths were re‐read.
It was recommended that sectioning of otoliths should be used for the age determination of
roundnose grenadier. It was recognized among readers that differences in otolith
interpretations and age estimates will remain. However, for a long‐lived species it may not
be essential that readers estimate exactly the same age for the same individual fish provided
that there is not systematic bias between readers. In other words, instead of the level of
agreement on individual otolith, what should be assessed is whether readers allocated the
same mean age of fish to the same length class.
An intercalibration exercise was carried out for black scabbardfish based on an otolith
exchange and a workshop (Morales‐Nin et al. 2002). The age precision was significantly
improved by the intercalibration exercise but remained low. Nevertheless, the growth
increments used by the readers for age estimation were consistent. In addition to this
intercalibration, age in black scabbardfish were further validated for fish from the Canaries
(Pajuelo et al. 2008). Nevertheless, for this species, the use of alternative validation methods
would be useful.
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Implications of quality of biological data for assessment and management
Significant biological data have been accumulated for deep‐water species. These are not
given sufficient attention. The ranking of deep‐water species by vulnerability carried out by
ICES almost ten years ago should be revised as new data are mow available. It is only in
recent years that it was realised that black scabbardfish may live much less than 20 years,
possibly 10‐12 years only, i.e. have ashorter lifespan than most large commercial shelf
demersal species. Age data for blue ling were not used in the past, while they probably
convey valuable information on stock status.
Managers and stakeholders are not fully aware of the diversity of life histry characteristics
observed in deep‐water species. Their morphological, trophic and behavioural diversity has
been well documented (Mauchline and Gordon 1985; Merrett and Haedrich 1997; Lorance
and Trenkel 2006). Therefore, the different deep‐water species addressed in this case study
may sustain very different harvest rates and this has not been recognized so far.

4.4.9. Ecosystem, biodiversity and VME data
These data are addressed in Case Studies 1b and 1c.
Ecosystem types in the stock area:
The OSPAR Commission recently defined deep‐water habitats types to be integrated in the
EUNIS classificition. These include coral gardens, Lophelia pertusa reefs, carbonate mounds
(OSPAR Commission 2009, 2010b,a). These reports include maps of the known occurrences
of these habitat types.

4.4.10. Data available in support of ecosystem based management.
These are described in Case Studies 1b and 1c.

Oceanography, primary production and plankton data:
The ICES Working Group on Oceanic Hydrography (WGOH) provides synthesis and trends
of the oceanography at a regional scale. Time‐series of sea surface temperature and salinity
are provide by region.
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Figure 9082 Sea surface temperature anomaly from Malin Head (Ireland) 1960–2008 (from ICES
2010c).

The ICES Working Group on Operational Oceanographic Products for Fisheries and
Environment (WGOOFE) aims to address the problem that the large amount of freely
available operational oceanographic data is under‐utilised in fisheries and ecosystem
assessments. WGOOFE’s approach is operational and it aims to act as an interface between
ICES and operational oceanography researchers to develop products designed for ICES
needs for developing the Ecosystem Approach (ICES 2009b).
A core part of WGOOFE is to determine which oceanographic products (and their format)
are needed for work in fisheries and the environment. The website:
http://www.wgoofe.org/objectives is coordinated by WGOOFE and aims to improve the
accessibility of data and time series. This site is currently under construction for most areas.
For UK waters, monitoring reports can be found at the following website:
http://www.defra.gov.uk/environment/marine/science/stateofsea.htm. of the Department for
Environment, Food and Rural Affairs (DEFRA). The National Centre for Ocean Forecasting
(NCOF) website http://www.ncof.co.uk/index.htm) provides operational forecasting and
monitoring of the worldʹs oceans, and specifically seas around the UK, including the deep
sea.
Information and data for the Bay of Biscay extending north to 50°N, including temperature,
salinity and physical parameters, can be found at the website:
http://www.ifremer.fr/climatologie‐gascogne/index.php
For further information refer to Case Studies 1b and 1c.
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One aspect poorly considered so far is ocean acidification. Acidification is likely to have an
adverse impact on deep‐water ecosystems.

Monitoring the health of ecosystems in the stock area:
Fish community studies including size spectra, diversity indices, presence /absence of sharks
were carried out by Basson et al. (2002). A number of other scientific studies have analysed
diversity aspects of the fish and benthic communities.
Scientific advice on ecosystem health is provided by ICES based upon the work of the joint
ICES/NAFO expert group on Deep‐water Ecology (WGDEC). Requests from NEAFC, the EC
and countries are addressed to this group (ICES 2010d).
The OSPAR Commission provides reviews of ecosystem health and an overall assemment of
the wider Atlantic. The area of distribution of the demersal deep‐water mixed fishery was
addressed in the Quality Status Report (QSR) in 2000 (OSPAR Commission, 2000). A further
QSR will be available in 2010.
Impacts on the eocosystem include those by deep‐water fisheries and other fisheries not
considered to be deep‐water such as fisheries for hake, monkfish and megrims occurring on
the upper slope. Estimates of the contribution of these fisheries to ecosystem disturbance are
not available. There has been a major emphasis given to VME protection and closed areas
have been introduced for some VMEs. However, the most extended and diverse VMEs may
occur mostly shallower than fisheries for deep‐water species. ICES (2010d) reported that the
continental margin off the UK and Ireland has hundreds of L. pertusa reefs at depths 650 ‐
1000 m (Wilson 1979; De Mol et al. 2002; Roberts et al. 2008; Wheeler et al. 2007). As a result,
some of the closed area for VMEs (e.g. on the Rockall Rank) include those from 200 to 1000
m.
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Figure 9183 Lophelia pertusa records in the OSPAR area, based on data in the OSPAR habitat
database from Contracting Parties and other sources up to December 2008 (from (OSPAR
Commission 2009).

In the future, for EU waters, the ecosystem health will be monitored through the Marine
Framework Strategy Directive.

Monitoring primary production:
Continuous plankton recorded (http://www.sahfos.ac.uk/research.htm) and satellite data are
available. At the scale of the NE Atlantic, data on primary production are available from
global databases, in particular the National Oceanoraphic Data Center (NODC). Data on
chlorophyll and plankton are available at http://www.nodc.noaa.gov/General/getdata.html.
Monitoring changes in the spatial and temporal distribution of plankton species:
These aspects have been subject to scientific studies (Beaugrand 2005) based upon CPR data.
In the future, for EU waters, plankton distribution will be monitored through the Marine
Framework Strategy Directive.

Implications of the quality of ecosystem data on assessment and management
Other human activities that impact significantly on the ecosystem include localised oil and
gas exploration around the west of Ireland and the west of Shetland, for more details and
locations see:
http://www.dcenr.gov.ie/Natural/Petroleum+Affairs+Division/
and http://www.ospar.org/v publications/download.asp?v1=p00334.
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4.4.11. Ecosystem modelling
The ecosytem on the eastern slope of the Rockall trough in ICES Division VIa was modelled
using ECOPATH (Howell et al. 2009b,a).
There is no regular ongoing sampling of fish diets.

4.4.12. Fishery interactions
There is very little information documented in the literature on gear trials conducted to
assess gear/habitat interactions.
Nor is there any research into environmentally friendly gears specific to the deep water.
Trawls designed to reduced impact on the seabed were developed in the EU Degree project.
Adaptation of such gear to the deep water may require significant further development.
There is no reporting system for lost and abandoned fishing gear. Trawl gear are not known
to be lost at a significant level.
Lost/abandoned fishing gear retrieval survey/mitigation exercises are not conducted
routinely.

4.4.13. Pollutants and contaminants
There is no monitoring framework for contaminant levels in deep‐water species. Levels of
organic and heavy metals contaminants in other fish species have been estimated in
scientific studies. These are reviewed in DEEPFISHMAN Deliverable D2.1.
Assessment of the ecosystem effects (negative and positive) of marine debris:
Marine litter induce three categories of ʺharmʺ: social, economic and ecological. For the
purpose of this section, only ecological harms are considered as social and economic harm
have been mainly considered in the context of coastal ecosystems where they arise from loss
of social interest and loss of tourism attractivity. Nevertheless, lost fishing gears may
constitute an economic loss for deep‐water fisheries if they induce ghost fishing of
commercial resources (Hareide et al. 2005). Ecological harm from marine litter includes
mortality or sublethal effects on marine species through capture and entanglement from
ghost nets, physical damage and ingestion including uptake of microparticles (mainly
microplastics) and the release of associated chemicals, and discharges from ship water tanks
facilitating the invasion of alien species altering benthic community structure.
Knowledge and data currently available on marine litter on the deep‐sea floor is scarce
(Galgani et al. 2010). The suggested monitoring for marine litter in the Marine Strategy
Framework Directive includes four types of indicators, three of which are potentially
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relevant to this case study: (i) trends in the amount of litter floating at the surface, in the
water column and deposited on the sea‐floor, including analysis of its composition, spatial
distribution and, where possible, source (ii) trends in the amount, distribution and
composition of micro‐particles (in particular micro‐plastics) and (iii) trends in the amount
and composition of litter ingested by marine animals (e.g. stomach analysis).
The spreading of marine litter in the deep‐water and on the deep‐sea floor may not have
been a significant issue before, say, the 1950,s but no data are available to assess past trends
of these indicators.
The amount of litter on the deep‐sea floor in the area in unknown, nevertheless plastic
debris from terrestrial and marine human activities occurs on the deep‐sea floor in European
seas (Galgani et al. 2000). The Rockall Trough may be an area of accumulation owing to its
hydrology. Moreover, lost gillnets have been identified as an issue in deep‐water
ecosystems. Some fisheries may have lost significant amount of gillnets (Hareide et al. 2005)
and retrieval surveys have been instigate to evaluate the scale and extent of this problem
(Large et al. 2009, EU funded DEEPCLEAN Project). In the OSPAR area, the overall amount
of marine litter is consistently high and is not reducing despite recent efforts. The situation
in the Azores, where litter from both land‐based and marine (mainly fishing) activities were
found, suggest that the wider Atlantic OSPAR region is impacted by litter sourced from both
land‐based and marine activities (OSPAR 2009). VMEs are likely to be more impacted by
marine litter because gillnet fisheries may have targeted these habitats (Figure 184). One the
other hand, drifting/floating marine litter tend to accumulated in areas of soft sediments
where currents are lower, while VMEs are frequently distributed in area of higher
hydrodynamics.

Figure 9284 Lost gillnet on a carbonate mound covered by a Lophelia reef to the South West of
Ireland (photo Ifremer, cruise Caracole 2001).

With respects to the other indicators, the effect of micro plastic is poorly known but it could
potentially cause physical damage to marine organisms (e.g. filter or deposit feeders) by
ingestion (OSPAR 2009). The amount of litter ingested by marine organisms is estimated for
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a few species and areas only (OSPAR 2009). Data specific to the species addressed in this
Case Study are not available.

4.4.14. Vulnerable Marine Ecosystems (VMEs)
Regarding the interpretation of the FAOs recently circulated guidelines on VME
identification and composition, refer to Case Study 1c and the DEEPFISHMAN Deliverable
D2.1.
Table 1528 Presence and monitoring of VMEs in the stock area
VME
Present
How Monitored?
Seeps
No
Vents
No
Carbonate mounds
Yes
Corals
Yes
Sponges
Yes
Fish components
Seamounts
Yes
Others

Issues?

There is no monitoring of the VMEs, although some are protected. It is uncertain whether
monitoring is required. What is required is (i) an inventory, (ii) appropriate conservation
measures in order to prevent biodiversity losses, (iii) monitoring of a few location for
scientific purposes including the effect of global change (warming, acidification).

4.4.15. Socio‐economic data
The information and data presented here for the French deep‐water fleet supplements that
already presented for Case Studies 1b, 1c and 3c. Data‐mining was carried out and yielded
no study or data at the scale of the fleet prosecuting deep‐water fishing.
The French vessels involved (often part‐time) in the deep‐water fishery are a fairly small
fraction of the national fleet, and it is hard to find public socio‐economic statistics dealing
specifically with that fishery, its proceeds and those of related businesses. The most helpful
source of data is the Annual Economic Report (AER) compiled by JRC (for STECF) from data
collected by national institutes under the Data Collection Framework (formerly DCR)
scheme. The DCF specifies a standard list of fleet segments for which data are assembled.
For France, the data that most closely reflect the indicator values for the deep‐species fishery
are those for the segment ‘Demersal trawl and demersal seiner > 40m’ (for the larger,
company‐owned industrial trawlers), and to a lesser extent the segment ‘Demersal trawl and
demersal seiner 24m‐40m’ for the 33‐38 m semi‐industrial vessels. However, both segments
(notably the latter) include a much broader diversity of vessels than those targeting deep‐
water species. Indicators in the AER are therefore not specific to that fishery; they are just
the best approximations. Also, the latest issue of AER (2009) reports data up to 2007 at the
latest.
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For employment at sea, most French administrations collate the data by ‘type of navigation’,
i.e. Petite pêche for trips < 24h, Pêche côtière for trips 24‐96 h, Pêche au large (offshore) for
trips > 96 h (4 d.), and Grande pêche for vessels > 1000 t and trips > 20 days. The deep‐water
fishery typically falls in the Pêche au large category, but this is also includes the offshore
trawlers and netters fishing in the North Sea, Channel, Bay of Biscay etc. Employment at sea
is subdivided by work time duration (i.e. < 3 months; 3‐6 m.; 6‐9 m; > 9 m). In the AER, the
data are standardised to Full‐Time Equivalent (FTE) employment.
Because many processing and wholesale businesses are fairly small companies, access to
data on their activities is difficult, and more so for details of what they do with deep‐water
species. National statistics on employment often group fishing and related industries under
the same category as agriculture and forestry. Also, figures for seafood processing are often
merged with data for the much larger agro‐ and food industries. The data presented here
probably reflect the order of magnitude only.
Table 279 Main socio‐economic characteristics of the French fleet engaged in the demersal deep‐
water mixed fishery
Fisheries socio-economic
data

Demographics
Migration
Sexual equality
Full-time vs part-time
employment
Sea based employment
Land based employment
Grey5 market data
Dependency and
distribution links
Ethnicity data
Fish consumption
Export data
Import data
CITES
Capital costs
Repair costs
Equipment/gear
Global markets
HACCP6
Catch values
Fuel costs

Indicate which fleet
IDs

How are the data
currently used in MSE
and stock/fisheries
management?

Are the data available to
you? If so please
append as a separate
document. If not please
identify source. Are
there any data issues?
N/K
No data at all
Faf peche
FranceAgriMer; INSEE

FR-BTDWS
FR-BTDWS
FR-BTDWS
FR-BTDWS

Not used
Not used
Not used
Not used

FR-BTDWS
FR-BTDWS
FR-BTDWS
FR-BTDWS

Not used
Not used
Not used
Not used

AER, INSEE
FranceAgriMer
N/K

FR-BTDWS
FR-BTDWS
FR-BTDWS
FR-BTDWS
FR-BTDWS
FR-BTDWS
FR-BTDWS
FR-BTDWS
FR-BTDWS
FR-BTDWS

Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used
Not used

No data at all
FranceAgriMer
FranceAgriMer
FranceAgriMer
AER
AER
FranceAgriMer
N/K
AER
AER

Web addresses for sources:
Faf pêche: http://www.fafpcm.com/formation‐professionnelle/observatoire‐metiers.php
FranceAgriMer (Ofimer): http://www.ofimer.fr/99_up99load/2_actudoc/1723d1_01.pdf
AER 2009: https://stecf.jrc.ec.europa.eu/c/document_library/get_file?uuid=e912ddce‐9932‐4c56‐8eff‐
334d9ba71318&groupId=1416
INSEE: http://insee.fr/fr/themes/theme.asp?theme=10&sous_theme=3&nivgeo=0&type=2

5

Grey market, that is where fish is distributed without sales records and is opaque to the competent authorities.
HACCP -Hazard Analysis Critical Control Points – analytical process and EU requirement relating to global
trade and food quality.
6
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Skippers and crewmen are mainly people native from the port where the French deep‐water
vessels are based. Ethnicity data are not legal in France and national statistics do not include
any sensitive data such as membership of religious and ethnic groups.

4.4.16. Geographical location of fishing grounds

Figure 9385 Geographical distribution of the fishing grounds of the French fleet involved in the
demersal deep‐water mixed fishery. The grey area represents the main area for catches of deep‐
waters species. The green dots depict the distribution of fishing effort of the fleet of vessels
holding a deep‐water fishing licence. This fleet fishes for both deep‐water and shelf species.

Distance between fishing grounds and home ports and landing ports:
Home ports (ports of registry) of French vessels engaged in the demersal deep‐water mixed
fishery are Boulogne‐sur‐mer and Lorient in France. A few years ago, a third port
Concarneau hosted a significant part of the fleet but is now marginal as most vessels from
Concarneau moved to Lorient. Most of the landings are not landed in these French ports but
in UK (Scotland) and Irish Ports. In 2009, fish was landed in Lochinver (Scotland). In
previous years, other ports were used Ullapool (Scotland) and Killybegs (Ireland).

Jurisdiction of fisheries:
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Most of the landings of the French fleet are caught in the UK EEZ. A marginal and declining
part of the catch is taken in international waters (NEAFC Regulatory Area).

Fleet size:
Table 280 Number of vessels, gross tonnage and mean engine power of fleet segments relevant to
the French deep‐water fishery for which socio‐economic data are available (*)
2005
2006
2007
B. trawl 24-40m
N: 125
117
116
GT: 23070
21530
21010
KW: 61440
57130
56100
B. trawl > 40 m
N: 18
13
13
GT: 12590
13490
13490
KW: 30460
23480
23480

Source: AER 2009
(*) See introduction to this section. The number given are all French vessels in the length
categories, not all these vessels are fishing in the deep‐water as the number of licensed deep‐
water vessels since 2003 never exceeded 50.

Fishing gear:
The French fleet operates with bottom otter trawls. Mainly single otter trawls have been
used, however new vessels entering the fleet in the 2000s were equipped for twin bottom
trawling and used this method for some time for deep‐water fishing. In 2008, only single
trawls were used.

Fishing trip duration and crew number:
The larger trawlers can be away from home port for up to 29 days, but land in Scotland or
Ireland every 9 day (where part of the crew is relieved and the catch transported to France
by lorries). The 30‐38m trawlers carry out trips of 24 days but with landings in Ireland or
France every 6‐7 days.
The number on crew on vessels over 45 m is 14 or 15 depending on conventions between
crew unions and the ship‐owning companies. Onboard smaller vessels (30‐38 m) there are 9
crewmen. Lastly, two 25 m trawlers are engaged in the fishery and there are 6 or 7 crewmen
onboard. These are numbers onboard during fishing trips. The total number of crew for each
vessel is higher because there is a turn‐over of crew between fishing trips. Trawlers with 14
and 15 crewmen onboard have an additional crew of 6 and 5 crewmen, respectively.
Trawlers with 6 or 7 crewmen on board have an additional crew of 2 or 3. This system of
crew turn‐over is not implemented on 30‐38 m trawlers.
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People employed in fishing fleet:
Table 281 Number of employement in full time equivalent (FTE) in the fleet segments of the
vessels engaged in deep‐water fishing.
Fleet seglment
B. trawl 24-40m
B. trawl > 40 m

2005

2006

746
331

657
264

2007
641
264

Source: AER 2009
For comparison, the total employment in the French fleet given by AER is 13,400 FTE in 2006
and 13,155 in 2007. Hence, the two segments represent less than 7% of the total employment
at sea.
A recent survey (Faf pêche) has looked at gender issues in the fishing industry. For 2008, it
found that 818 women were employed at sea; however, 616 (75%) were in the shellfish
culture segment and 182 (22%) in the Petite pêche category (trips < 24 h). Only 5 were
employed in the Pêche au large category, and no indication is given of the numbers in the
deep‐water fishery.

Vessel ownership:
Most of the French deep‐water fishery is carried out by 5 large trawlers (2 companies), with
two other vessels participating on a smaller scale (each owned by a separate company). All
are company‐owned or ‘industrial’ in the French sense (and not referring to fishing for
fishmeal).
Some 40 vessels, including smaller skipper‐owned artisanal vessels, apply for a deep‐water
fishing licence under under EU regulation 2347/2002 but do not use it, or only use it to
legalize incidental bycatch of deep‐water species e.g. in the anglerfish fishery on the outer
shelf.

Total quantity and value of landing:
Altough landed in UK and Irish ports deep‐water fish are sold in French auction markets in
Boulogne‐sur‐mer, Lorient and Concarneau. Fish price data are therefore available from
national sales statistics provided by the auction market network (Réseau Inter Criées, RIC)
and fed into databases held by Ifremer. Based upon these data, total quantities, value landed
and price at first sale of deep‐water fish in France can be calculated.
Boulogne‐sur‐mer, Lorient and Concarneau:
Deep‐water fish prices in French auction markets vary greatly by species. There are
additional variations by landings port, month and year. Raw averages are given in Table
282. The highest‐priced species was orange roughy, the price of which increased from 3.8 €
per kg in 1999 to more than 6 € in 2007‐08. Blue ling and black scabbardfish were each of
similar price, slighty over 2 €/kg. Prices of roundnose grenadier, greater forkbeard and siki
sharks were lower (respectively about 1.8, 1.3 and 1.6 €/kg on average over 1999‐2008).
Although the price of orange roughy increased strongly from 1999 to 2008, prices were more
stable for other species, although there was some increasing trend for roundnose grenadier
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and siki sharks. These variations could be mainly related to the variations in landings with a
strong decrease in landings for orange roughy (by roughly a factor 10), landings of
roundnose grenadier and siki sharks also declined by factor of 3 to 4. Nevertheless, landings
of blue ling declined by 50% without a clear impact on the price.
Table 282 Total quantity, total value and mean price per year of deep‐water species sold in France
(all quantities actually landed in French ports or landed in UK and Irish ports and carried to France
by Lorries included). All values and prices are given as observed prices (prices not corrected for
inflation)
Value per year (thousands euros)
Year Roundnose Blue ling Greater forkbeard
grenadier
1999 11,556
9,652
572
2000 13,510
9,542
708
2001 12,937
7,154
644
2002 13,366
6,522
533
2003 11,476
6,804
495
2004 11,701
6,950
479
2005 8,753
5,892
586
2006 6,629
6,728
745
2007 5,418
6,728
817
2008 3,805
5,529
1,005

4,855
4,126
3,856
1,930
2,923
2,694
1,704
3,037
1,154
831

Landing per year (tonnes)
Roundnose
Blue ling
grenadier
1999
8,241
5,354
2000
9,840
4,918
2001
8,432
3,253
2002
8,502
3,078
2003
6,938
3,792
2004
7,545
4,111
2005
4,564
3,175
2006
3,189
3,104
2007
2,683
3,282
2008
2,054
2,580

Orange
roughy
1,276
987
1,122
461
554
515
288
540
176
131

Mean price per year (euros)
Roundnose Blue ling
grenadier
1999 1.40
1.80
2000 1.37
1.94
2001 1.53
2.20
2002 1.57
2.12
2003 1.65
1.79
2004 1.55
1.69
2005 1.92
1.86
2006 2.08
2.17
2007 2.02
2.05
2008 1.85
2.14

Greater
forkbeard
444
512
487
418
388
364
415
496
537
695

Orange roughy

Black
scabbardfish
2,159
3,648
4,477
4,313
3,577
3,191
2,971
2,565
2,709
3,160

Greater forkbeard

Orange roughy

1.29
1.38
1.32
1.27
1.28
1.32
1.41
1.50
1.52
1.45

3.81
4.18
3.44
4.19
5.28
5.23
5.92
5.62
6.54
6.34
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Black
scabbardfish
6,003
6,301
7,356
7,063
7,124
7,109
7,323
7,006
6,743
7,007

Siki sharks
3,840
4,072
3,962
3,216
2,454
2,282
1,773
1,545
1,723
1,401

Siki sharks
3,334
3,328
3,154
2,004
1,323
1,177
904
765
979
820

Black
scabbardfish
2.78
1.73
1.64
1.64
1.99
2.23
2.46
2.73
2.49
2.22

Siki sharks
1.15
1.22
1.26
1.60
1.86
1.94
1.96
2.02
1.76
1.71

Revenues, costs and profits:
Table 283 below gives annual income, i.e. the sum of value of landings, subsidies, tourism
etc.
Table 283 Total Income (I), Cost (C) and profit (P) (millions €) of the fleet segments of the vessels
engaged in deep‐water fishing.
2005
2006
2007
B. trawl 24-40m
I: 84.12
85.66
89.94
C: 91.17
89.42
85.86
P: -7.05
-3.76
+4.08
B. trawl > 40 m
I: 48.71
50.04
46.30
C: 52.47
55.48
50.88
P: -3.76
-5.44
-4.58

Source: AER 2009

Unionisation or other types of fishermen’s association:
By law, there is a strong presence of unions in many institutions overseeing fisheries, their
management, the social structures etc. The number of seats taken by each union in boards,
general assemblies etc. depends on the results of elections, where only registered unions
(approved by government) may present candidates. In addition, there is often a specified
allocation of seats for crews and employees, for ship owners, for processing industries, for
cooperatives, for mariculture etc. Some unions are established with fishing as their unique
scope, but other unions are ‘generalist’ in the sense that they represent workers from all
sectors, even though they may have a specific section for seamen or fishers. Skippers and
crews can be members of the same section in some of these unions; usually, skippers speak
louder than crews and the positions claimed by these unions (e.g. on social issues) may at
time be a bit ambiguous.
The four companies active in the deep‐species fishery are member of the same union (Union
des Armateurs à la Pêche de France, UAPF), which typically represents fishing companies,
including the tropical tuna fleet segment. Historically, this union has been very influential in
key negotiations, notably for the CFP in the 1970‐1980s and in the Law of the Sea
Conferences.

Wage structure:
The 5 bigger trawlers are all under a regime of a fixed minimum wage plus a part of the
sales, excluding such costs as fuel, gear etc. The two smaller vessels also have a minimum
and a share, but here fuel costs are deducted before sharing.
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Marketing:
In France, all the deep‐water species catches from French vessels are landed fresh (no
freezing at all) and sold on the domestic market, with the possible exception of some deep‐
water sharks being exported to Spain and Italy (but no statistics about these, probably small,
amounts were found). Up to the 1980s, blue ling was fished by French freezer trawlers, but
these vessels ceased to fish blue ling in the late 1980s or possibly early 1990s. The product of
these vessels was processed in landed‐based factories to be sold as frozen fillets or ready‐to‐
cook dishes.

Market characteristics:
All landings are sold by auction. Even though one of the companies involved in the deep‐
species fishery is a subsidiary of a supermarket business, which also owns processing plants,
it has no preferential arrangement for the sale of its catch, which all ends up in auctions.

Fish processing:
The catch is landed as whole fish for orange roughy. Other species are to some extend
processed on board for a better preservation. Blue ling and greater forkbeard are landed
gutted, roundnose grenadier is gutted and tail cut, black scabbardfish is gutted and headed.
There has been some marketing of blue ling roe, but no separate statistics on the amount and
price of this product was found.
Almost all of deep‐water fish landings are bought by processing factories and filleted. The
bulk of the deep‐water landings are found on the French market as fresh fish fillet in retail
shops and supermarkets. Whole deep‐water fish are rarely displayed both because their
aspect is not considered attractive and because large fish are increasingly sold as filet. Whole
cod or saithe are now much less frequent on French market than the fillets of the same
species. Amongst, large species, only the most expensive such as seabass, Pollack, meagre or
turbot and most almost presented to the consumler as whole fish (and possibly cut at the
retail shop). Deep‐water sharks are sold as ʺsaumonetteʺ, i.e. not filleted but headed, tailed
and skinned whole fish. The species used to produce most of the saumonette sold on the
French market is the lesser spotted catshark (Scyliorhinus canicula) so that deep‐water
sharks may not be distinguishable to lesser spotted catshark by consumers. Nevertheless,
the actual species is more and more often specified together with the commercial name
saumonette.
In the early 1990s, one company started producing orange roughy roe prepared such as
heering roe, salmon roe or caviar. This product was quite similar in aspect to salmon roe, the
production was disrupted due to the unsecured and very seasonal supply (in relation to the
short spawning season of orange roughy) of fresh orange roughy roe.
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Total quantity and value of product
Table 284 Total quantity (ʹ000 tonnes)vand total value (millions €) of products sold by the tow fleet
segments of the vessels engaged in deep‐water fishing (*)
2005
2006
2007
B. trawl 24-40m
Q:39.09
39.67
39.76
V: 102.74
104.59
113.17
B. trawl > 40 m
Q: 27.16
37.51
34.64
V: 47.69
64.78
60.14

(*) these figures include deep‐water species and other landings. Deep‐water species
represent a small contribution only. Source: AER 2009.

Processing units:
A FranceAgriMer annual leaflet provides some figures for 2006 in its 2009 issue. There were
324 companies in the wholesale sector, 287 in processing and 50 in mixed wholesale‐
processing. The turn‐over was 1703, 3753 and 522 million €, respectively. The same source
indicates 5,500 persons employed in wholesale and 13,000 in seafood processing, but no data
is given on age structure, etc. The vast majority of processing plants are located in coastal
regions (12% in the North, 6% in Normandy, 26% in Brittany, 21% along the Atlantic coast
and 13% in the Mediterranean area); 36% of the annual turn‐over is generated in Brittany.

Subsidies:
Figures on subsidies to the fishing industry, with details by object, can be found on the
Ministry of Food, Agriculture and Fisheries website at:
http://agriculture.gouv.fr/sections/thematiques/budget‐soutiens‐publics/soutiens‐publics‐
peche
These are for the whole fishing (and aquaculture) industry, not specifically for the deep‐
water segment. Due to the implementation of a two‐year rescue plan in 2008, subsidies
(excluding pension and health insurance) rose from 201.7 m € in 2007 to 351.6 m €, of which
59.6 (17%) came from the EU budget. Some 38 million € were for decommissioning and
temporary tie‐up. However, French authorities also include the state contribution to the
fishers’ social security fund as a subsidy (partly because exemptions on social charges are
often used to reduce fuel and operating costs). This contribution was 620 million € in 2007
and rose to 665.3 million € in 2008. Hence, the total in 2008 was 1017 million € (of which less
than 6% was provided by the EU). In 2007, the total value of landings was 1,725 million €
(including 381 m by shellfish farming), and the total subsidy was 1017 million € (59% of
landed value). The subsidy figures given above do not include aids from regions, cities etc.
which are not compiled nationally.
Again, this is for the whole fleet, and the so‐called artisanal vessels may benefit more (even
per vessel) than the bigger industrial boats.
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Contribution of employment in fisheries to national employement:
For 2006, INSEE (the National Institute for Population and Economic Statistics) indicates a
total active population of 27.56 million people. Various sources indicate 19,936 people
employed in the fish catching sector and 18,500 in processing. The total (38,346) amounts to
only 0.14% of the active population. No data are available to estimate this proportion for the
deep‐water fishery alone.

The fishery and national gross domestic production:
An INSEE leaflet (http://www.insee.fr/fr/pdf/intfrcbref.pdf) reports a national GDP of
1,892.2 billion € for 2007 (1,441.4 in 2000). No equivalent data are provided for the fishing
and seafood sectors.

Percentage unemployment in total population and catching sector:
The INSEE leaflet indicates an unemployment ratio of 8.0‐8.3% for 2007 in the total active
population, but there are no data on unemployment in the fishing sector. Indications are that
unemployment is not a major problem in sea fishing. On the contrary, it is a shortage of
workforce willing to stay in fishing which seems to be currently a major problem, for small
and large vessels as well.

4.4.17. Annual earnings in total population and catching sector
According to INSEE, the average net annual wage in 2006 was 23,261 € in the private sector
and 26,182 € in the public sector. Earnings in the catching sector remain largely mysterious;
rumours are they largely exceed earnings on shore, but with fluctuations due to fish stock
abundance, fishing success, markets etc. A website of the Ministry of the Environment,
Sustainable Development and the Sea indicates gross monthly salaries in the range 1,900‐
10,000 € for a skipper, and 1,500‐3,800 € for a deckhand.

Immigration/emigration:
Even though shortage of crew can be a problem at times, employment of foreign crew is
very limited. First, employing non‐EU citizens is such an administrative nightmare that
people don’t even try. Second, even for EU citizens, things are not simple and only long‐
term contracts justify the burden (no enrolment on demand). Lastly, foreign crews are under
the same wage, social security etc. regime as French crews (hence the administrative hassle).

Implications of economic and social factors in scientific analyses and management
advice:
Management advice provided by ICES does not consider (explicitly) social and economic
factors. Indeed, managers from various organisations have repeatedly instructed ICES that it
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should NOT consider such factors, and keep with biology only. For EU fisheries, STECF is
the arena were economic and social considerations may be added to the biological advice.
Initially, the DCR data were collected to enable economists in STECF to evaluate the
economic consequence of the recommendations made by ICES (Economic Interpretation of
ACFM Advice ‐ EIAA) as a routine. When the Commission asks STECF to conduct studies
on some specific issues, economic assessments can also be involved. When a problem is very
local or affects some specific fleet sub‐groups, the lack of detailed and accurate data may
make the exercise particularly difficult, as we have seen with the attempt here to collate data
for a small, specialised segment of the fleet.
Nevertheless, it would be abusive to infer that management decisions under the CFP ignore
social and economic implications. Indeed, in its 2009 Green paper, the Commission
complains that all too often the Council has turned back its proposals on the ground that
they would be socially or economically intolerable, even though ministers were unable to
put forward any analyses based on hard data. So, when it is about increase in TAC or effort,
lack of data does not mean lack of success; different if the debate is about reduction in catch
or effort.
Coordination of socio‐economic studies is mostly through STECF, EU projects and perhaps
EAFE. It is assumed that expert economists in STECF are responsible for determining
priorities for future monitoring, data collection and analysis.
For information relating to socio‐economics and the DCF (EU fleets only) refer to Annex VI
of Commission Decision 2008/949/EC on DCF or https://datacollection.jrc.ec.europa.eu/dcf‐
modules.

Implications of quality of socio-economic data for assessment and management
There are difficulties to access socio‐economic data and make a decent assessment when a
major issue in the fishery erupts. Although the industry keeps asking economic impact
assessments for each management measure, this would require routine collection of data
with a high resolution in terms of details that it is not willing to provide. As for political
authorities, the question remains, whether they are genuinely willing to know the true facts
about the socio‐economics in the fishing sector, and hence to facilitate access to the data.
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CS3a Red seabream in the Strait of Gibraltar (ICES Sub-area IX and Bay of
Biscay (Sub-area VIII but also includes VI and VII)

4.5.

4.5.1. Fisheries data
The main existing data collection programme is the DCR from EU. IEO has a data collection
and sampling programmes to cover DCR requests. Moreover Regional Government (Junta
de Andalucía) implements software for the fisheries brotherhoods data computerization
(landing and sales prizes). Within the framework of several agreements IEO can access to
this data base.
Summary of data available from monitoring:
•
•
•
•
•
•
•

Information about boats: SP_l fleet (main technical characteristics)
Information about landings: SP_l landings (per boat and fishing day, from 1999
onwards)
SP_l target species (P. bogaraveo) length distribution (monthly sampling, from 1998
onwards)
SP_l target species (P. bogaraveo) biological sampling (monthly sampling, from 2003
onwards)
Information about fishing effort: SP_l sale sheets (from 1983 onwards)
SP_l fishing days by port (from 1983 onwards)
SP_l VMS data (from 2008 only)

4.5.2. Fleet composition
Time‐series data are available on the length, age, tonnage (GRT/GT) and power
(KW) composition for each fleet ID. The “voracera” fleet (SP_l) technical
characteristics are extracted from the Common Fleet Register (CFR) and available in
the required format. The list does not include VMS ID because it is not mandatory
for the shorter boats.
4.5.3. Effort data
Table 285 Effort data for longliners
Fleet ID

SP_l

L/L type
(vert, horiz
etc)

Number of
longlines

Hook type
and size

Vertical
mechanized
handline
(“voracera”)

Maximum of
30 lines per
day (each
line attached
a maximum
of 100
hooks,
usually ±70)

L=3.95±0.39
cm
S=1.40±
0.14 cm

Effort (days
at sea)

Effort (days
fishing)

Effort
(soaktime)

Maximum
140 days

Maximum
140 days

±20 min
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GRT/GT
of
individual
vessels
1.170 19.00
(from
2007
authorized
vessel list)

Data could be provided by trip based on the Fishermen´s brotherhood statistics from
1999 onwards, but confidentiality (anonymised) must be taken into account. From
the early years (1983‐1997) data could be provided by aggregating on a monthly
basis.
Currently the effort unit chosen (number of sales) cannot be too appropriate, as it
does not consider the missing effort (boats with fishing trips but no sales). Thus, in
the recent years this missing effort increases substantially. Then recent LPUEs
should be interpreted with caution because it cannot be a real image of the resource
abundance. Working with VMS data should avoid the missing effort problem but
this is a recent option (from 2008 onwards).
4.5.4 Landings and discards data
Table 286 Red seabream landings in Subarea IX: ICES WGDEEP estimates of landings (t). Right
side of the Table includes landings from the Strait of Gibraltar (SP_l) and its percentage regards to
IX total landings.
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo ) IX
Year
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Portugal

Spain

TOTAL

370
260
166
109
166
235
150
204
209
203
357
265
83
97
111
142
183
129
104
185
158

319
416
428
423
631
765
854
625
769
808
520
278
338
277
248
329
297
365
440
407
443

689
676
594
532
797
1000
1004
829
978
1011
877
543
421
374
359
471
480
494
544
592
601
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S. of Gibratar (SP_l)
101
166
196
225
296
319
416
428
423
631
765
854
625
769
808
519
278
305
220
166
212
241
330
346
362
416

%

46
62
72
80
79
76
85
75
79
80
59
51
72
59
46
45
50
67
64
61
69

4.5.5. VMS data
Table 287 VMS data by fleet
Fleet
Is VMS
Do VMS
ID
monitoring
data
mandatory?
exist?
State
years

SP_l

Yes, but
come from
the
Andalusia
Regional
Government
for the
“voracera”
fleet.

2008
onwards

Are VMS
data
available
for
scientific
analysis?
Yes,
under an
agreement

If an EU
fleet, has
funding for
VMS been
claimed
under the
DCF?
I´m not
sure,
Andalusia
Regional
Government
is the
supporter,
but maybe
EU funding
has been
destined for
this
proposal.

Have VMS
data been
linked with
logbook or
observer
data?

Have they
been postprocessed
to identify
fishing
gear?

Is a VMS
footprint
available
for each
fleet?

No, but we
can link
boat by
boat with
its landings
statistics

Not relevant,
because all
the fleet use
the same
gear
(“voracera”).
Test
procedures
discriminate
trip time and
other
fisheries
also.

Yes,
we´re still
working
with
2008
data.

This year we start working on analysis of VMS data. There is an agreement with the
Andalusian regional government (Junta de Andalucía) to analyze this kind of data which
improves our knowledge about effort allocation and solve the missing effort problem too.

Improving VMS data:
The only way to improve VMS information is by means of good information on soak and
trip time. We have VMS information every three minutes (remember that we are not dealing
with EU VMS) about time, position, speed and direction. We are working to develop the
best algorithm, using several discriminates as speed, boat direction and estimated soak time.

4.5.6. Observer data
Table 1538 Observer activities
Fleet ID
Observer
If EU vessels – funded
type:
under DCF or
enforcement
compliance with EC
or scientific
Deep-water Licensing
or both?
Reg?
SP_l
Scientific
No, five years observer
program were developed
through the supporting
of different agreements
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% of
vessel
trips
covered
5 boats * 3
trips per
month

Sampling
Plan /SOP
available?

Data made
available to
stock
assessments?

Yes

Yes

Table 15489 Fisheries data recorded by observers
PET5 Seabirds
Fishing
VME
Marine
Turtles
Fleet
Species
Species
effort
spps
spp
mammals
ID
composition composition
details
e.g.
of retained
of
(see
corals
catch?
discarded
under
and
catch?
4.1.2)
sponges
etc
SP_l
Yes
Not at all
Yes
No*
No*
No*
No*
No*
(20052009)
*No means that this information is not recorded because the fishery has not interaction with these
matters. At least we don´t have information of seabirds, marine mammals or turtles accidental catches
yet.

At the moment, all species in retained and discarded catches are recorded; however the
observer programme ends this year. “Voracera” fleet (SP_l) observers programme has been
funded on the basis of several agreements with different Institutions (mainly Junta de
Andalucía). The observers program is not supported under DCR and there is no budget for
next year.
Species are recorded by number (including length distribution). Length‐weight relationships
could be used to transform number to biomass. Thus for the target species, P. bogaraveo, we
propose a= 0.014 and b= 3.014 (Gil, 2006). In the case of bycatch species as Helicolenus
dactylopterus, Lepidopus caudatus, Brama brama, Trachurus spp., Phycis spp. and Polyprion
americanus length‐weight relationships could be taken from bibliography.
Observers record detail for every haul: position, number of lines and soak time.
Information on bycatch of corals and sponges is not recorded.
Although the observer programme is considered to be of good quality, the coverage could
be increased, however as mentioned above, the observers programme ends this year.

4.5.7. Fishing footprint
There is a spatial and temporal fishing footprint of effort for the “voracera” fleet (SP_l) for
2008. Previous annual (2005‐2009) footprints could be obtained from the observer
programme (5 boats).
VMS data were processed taken different parameters into account (mainly time, position,
speed and direction) to discriminate soak and trip positions. Thus the presented charts
(Figures 186 to 190) include only those positions where the algorithm employed considers
that a fishing haul was carried out. The first figure belongs to the whole 2008 year and then
quarterly figures are also presented.

5

PET – protected, endangered or threatened species.
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Figure 9486 Chart showing fishing activity

Figure 9587 Chart showing fishing activity

498

Figure 9688 Chart showing fishing activity

Figure 9789 Chart showing fishing activity

499

Figure 9890 Chart showing fishing activity

Yearly aggregated information about soaking positions from observer programme is shown
in Figure 191.
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Figure 9991 Red seabream fishery of the Strait of Gibraltar: Yearly soaking positions footprints
from observers programme.

Processed VMS data are available for just one year. However there are not anticipated to be
many changes because there is only one fleet type (“voracera”) in a quite small area (Strait of
Gibraltar) with fishing grounds more or less defined.
Information on the distribution of fishing effort by depth strata could be extracted from
observer programme and also with VMS data, but these should be related with the finest
scale bathymetry possible.
There is no information on the highest level of resolution and lowest level of disaggregation
available for data of position of fishing recorded in logbooks, because there is no logbook
information. However, it is possible to link landings by boat with VMS data.
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4.5.8. Abundance indices derived from commercial catch and effort data
LPUEs estimates are available for assessments for the Strait of Gibraltar fishery. Due to the
missing effort problem LPUEs are not too reliable (mainly in the last years).
Table 290 LPUE indices based on landings/number of sale notes
RED (=BLACKSPOT) SEABREAM
(Pagellus bogaraveo ) LPUE information
from the Strait of Gibraltar fishery (SP_l)
Year
Nº sales
LPUE
1289
78
1983
2173
76
1984
2764
71
1985
3705
61
1986
3909
76
1987
4336
73
1988
4653
89
1989
5573
77
1990
6055
70
1991
7330
86
1992
8974
85
1993
9127
94
1994
10398
60
1995
7413
104
1996
10485
77
1997
8559
61
1998
5012
55
1999
6832
45
2000
3907
56
2001
3527
47
2002
3981
53
2003
5151
47
2004
4856
68
2005
4955
70
2006
7064
51
2007
7759
54
2008

Figure 10092 P. bogaraveo of the Strait of Gibraltar: Evolution of the chosen effort unit (No of sale
notes) and estimated LPUE (1983‐2008).

CPUE is not standardised, and it only reflects the quotient between landings and the total
number of sales in the fish market for the target species.
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Strengths and weaknesses of using number of sales as a unit of effort:
The effort unit chosen (number of sales) cannot be too appropriate as it does not consider the
missing effort. Thus, in the recent years this missing effort increases substantiall. Thus, the
LPUE trend in the last years should be interpret with caution because may be it does not
reflect a real image of the resource abundance.

How can the index be improved:
Hopefully VMS data from 2008 onwards will improve the index. Despite the accuracy of the
discriminations made, in the worst scenario we have information about boats at sea instead
of a number of sales.

Information and data made available by fishers, fisher organisations or other
stakeholders:
No information available.
Fishers can play a stronger role in providing data and information for monitoring and
assessments by being more cooperative and less sceptical about the scientists role. We are
not the enemy, or I hope so. Maybe, because of their knowledge about the fishery they
should collaborate in the assessment exercises (mainly in the output interpretation phase).
Thus, maybe they will realize that good fisheries management requires assessments from the
best input data.

4.5.9. Fisheries-independent survey data:
There is no fisheries independent data

4.5.10. Biological data for the stock
Table 15591 Biological data (quarterly (q) or annual (a), and if collected by observers (O), by
market sampling (MS) or both (OMS)).
Fleet
ID/
Survey
ID
SP_l

Length
comp.

Since
1998
(monthly,
MS)
20052008
(monthly,
O)

Retained or Survey
Age
Sex
Length &
comp.
comp.
weight at
age
Since
2003 (a,
biological
sampling
from MS)

Since
2003 (a,
biological
sampling
from MS)

Since
2003 (a,
biological
sampling
from MS)

Maturity
comp.

Since
2003 (a,
biological
sampling
from MS)

Length
comp.

Age
comp.

None

None

Discarded
Sex
Length
comp.
&
weight
at age
None
None

Maturity
comp.

None

Age data:
ALKs were obtained by three agreed otoliths readings collected from 2003 onwards. In the
last ICES WGDEEP assessment the combined ALK (2003‐2007) was obtained by 1242 three
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agreed readings from otoliths collected from 2003 onwards. It covers lengths from 24 to 62
cm. Combined ALK comprises ages between 3 and 10.
Ages are not truly validated yet. The younger ages are well sampled while the older groups
are susceptible to poorer estimates.
There have not been any ageing workshops for this species and these are recommended.
Validation using otolith growth marginal increments should be considered.

Implications of biological data for assessment and management:
The main problem is the uncertainty of the assessment results. ALKs computed from one
year must not be applied tolength samples taken in different years. This could give biased
results (Westrheim and Ricker, 1978). We must take into account also the accuracy of the age
estimates.
If we try production model based assessments the problem of the missing effort should be
considered. LPUEs are not reliable in recent years.

4.5.11. Ecosystem, biodiversity and VME data

Figure 10193 Coral distribution in the Strait of Gibraltar (adapted from Álvarez‐Pérez et al. in
Freiwald and Roberts eds, 2005). Yellow points correspond with “voracera” fleet fishing grounds.

Currently IEO are carrying out DEEPER Project (http://www.ma.ieo.es/deeper/) and the
Strait of Gibraltar is one of the study areas. One of the observed communities is the
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Cnidarians (mainly hydroids) with a high diversity and a significant development degree.
More surveys should complement and expand the catalogue of this group. Besides, we are
surprised about the colonization degree of several “voracera” gear remains (i.e. lines) by
these kind of species, hydroids and also corals.
Table 292 Data available in support of ecosystem based management
Marine Strategy
Data in support of
Data source(s)
descriptor
ecosystem based
management
(1) Biological diversity Species assemblage
Fishery information
composition
Observer programme
VME -spatial distribution Álvarez-Pérez et al. in
Freiwald and Roberts
eds, 2005 and DEEPER
project
VME – species
Álvarez-Pérez et al. in
composition
Freiwald and Roberts
eds, 2005 and DEEPER
project
Fishery interactions with DEEPER project
VMEs
Presence of PET – spp Bibliography
PET – population
Bibliography
biology
PET – fishery
None
interactions
(2) Non-indigenous
Invasive
None
species
Introduced
None
(3) Populations of
Fishery information
commercially exploited
Observer programme
fish and shellfish
(4) Food webs
Data on prey, predators. Fishery information
Fishery impacts on
prey/predators
abundance
(5) Eutrophication
None
(6) Sea-floor integrity
None
(7) Hydrographical
Bibliography
conditions
(8) Contaminants in
Any data on levels of
None
waters/ecosystem
e.g. metals PCBs
(9) Contaminants in
None
fish and other seafood
(10) Properties and
Bibliography
quantities of marine
litter
(11) Introduction of
None
energy, including
underwater noise

Are there any data
issues?

The DEEPER Project aims to take in consideration in the close future ecosystem aspects in
the area where the red seabream fishery is carried out, Strait of Gibraltar.
We are not aware of any major changes e.g. regime shifts, in ecosystems in this stock area.

505

Ecosystem health for this stock area is not monitored
It is not known if primary production is monitored in this stock area.
Changes in the spatial and temporal distribution of plankton species are not monitored
Ecosystem data and knowledge area not too relevant at the moment, because the assessment
methodology used currently does not include this kind of information. However
improvements in knowledge will give us a better basis for scientific advice.
Other human activities that impact the ecosystem significantly include maritime traffic,
submarine cables and accidental fuel spills.

4.5.12. Protected, Endangered and Threatened (PET) species
The red seabream fishery in the strait of Gibraltar does not interact with PETs

4.5.13. Ecosystem modelling
There is no ecosystem modelling work carried out in this area.
Predator/prey relationships are not well understood. There is information only about P.
bogaraveo.
In general, feeding habit of this species has been little studied. Morato et al. (2001) describes
the diet of Pagellus bogaraveo and Pagellus acarne in the Azores and Olaso and Pereda (1986)
describe the diet of 22 demersal fish in the Cantabrian Sea including Pagellus bogaraveo. In
the Strait of Gibraltar fishery, feeding studies presents the difficulties as longlines are baited
with sardine. A total of 1106 stomachs contents of Pagellus bogaraveo have been analyzed.
Five size ranges of fish were studied: 30‐35 cm (n=458). 36‐40 cm (n=355). 41‐45 cm (n=164).
46‐50 cm (n=86). 51‐ 55cm (n=53). A total of 725 stomachs were empty and 381 were full.
Vacuity index (VI) was 66%. The trophic spectrum of prey was composed of 24 taxa; 6
orders, 11 families and 15 species and genera are represented. Despite the trophic spectrum
diversity observed, the overall diet is not very diverse. The main prey item is Sergia robusta.
We are preparing a paper about this aspect that have not been published yet.

4.5.14. Fishery interactions
Gear trials have not been conducted to assess gear/habitat interactions, nor has there been
research into environmentally friendly gears. There is no reporting system for lost and
abandoned fishing gear. However in some occasions lost gears should occur because
colonized gear remains were recover in DEEPER project surveys (see above). There are no
lost/abandoned fishing gear retrieval survey/mitigation exercises regularly carried out.
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There is no monitoring of bait for sustainability. Sardine bits is the common bait used by the
“voracera” fleet. It come from Spanish or Portuguese markets and is preserved with salt.

4.5.15. Pollutants and contaminants
Contaminant levels are not monitored in this stock species.
There is no assessment of the ecosystem effects (negative and positive) of marine debris and
options for its collection and disposal.

4.5.16. Vulnerable Marine Ecosystems (VMEs)
The FAOs recently circulated guidelines on VME identification and composition have not
been interpreted in this stock area.
Table 293 VMEs in this stock area
VME
Present
Seeps
Vents
Carbonate mounds
Corals
Yes
Sponges
Yes
Fish components
Yes
Seamounts
Others

Bathymetry

How Monitored?

Issues?

Sampling (DEEPER Project)
Sampling (DEPER Project)
Fishery information /
Observers programme
Multi beam sonar

VMEs are likely to exist in the area and the presence of corals (and also sponges) should be
mapped despite the absence of interactions with the fishery.
The DEEPER Project aims to increase the knowledge about deep sea habitats and its
vulnerability along the axis Gulf of Cádiz – Strait of Gibraltar – Alboran Sea. Untill now, two
surveys (DEEPER 0608 and DEEPER 0609) were developed in the area where the red
seabream fishery takes place. The sampling gears were dredge and beam trawl. In the case
of the development of new surveys, it is highly recommended to use of underwater cameras
for a better mapping of the seabed.
There are no management measures in place to protect VMEs.
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4.5.17. Socio‐economic data
Table 294 Socio‐economic characteristics of the fleet engaged in the fishery for Red seabream in
the Strait of Gibraltar and Bay of Biscay
Fisheries socioIndicate which fleet
How are the data
Are the data available
economic data
IDs
currently used in
to you? If so please
MSE and
append as a separate
stock/fisheries
document. If not
management
please identify
source. Are there any
data issues
Demographics
SP_l: N/K
Migration
SP l: N/K
Sexual equality
SP_l: N/K
Full-time vs part-time SP_l: N/K
employment
Sea based employment
SP_l: Estimated (3-5
people per boat)
Land based employment
SP_l: N/K
Grey5 market data
SP l: N/K
Dependency
and SP_l: N/K
distribution links
Ethnicity data
SP_l: N/K
Fish consumption
SP_l: N/K
Export data
SP l: N/K
Import data
SP_l: N/K
CITES
SP_l: N/K
Capital costs
SP l: N/K
Repair costs
SP l: N/K
Equipment/gear
SP_l: N/K
Global markets
SP_l: N/K
HACCP6
SP l: N/K
Catch values
SP_l: Tarifa port
(2006-2009)
Fuel costs
SP_l: N/K

The mean distance from home port to main fishing grounds can be determined from VMS
data and observer programme. Anyway, the fishing grounds are very close to main ports,
Tarifa and Algeciras (less than a 3 hour trip). There are only two authorized landing ports in
the Strait of Gibraltar regulatory area (Tarifa and Algeciras), which coincides with the
homeports of the “voracera” fleet.
The jurisdiction of the fisheries is within the Spanish and Moroccan EEZs Fish do not
understand these human boundaries neither fishermen. Information available belongs only
to Spanish catches (SP_l).

5

Grey market, that is where fish is distributed without sales records and is opaque to the competent authorities.
HACCP -Hazard Analysis Critical Control Points – analytical process and EU requirement relating to global
trade and food quality.
6
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Number of vessels, vessel size in terms of length or GRT (average, min, max and stdev),
mean engine power : kW or BHP (average, min, max and stdev):
Technical characteristics are extracted for the boats included in the latest authorized vessels
list. Maybe engine power should be underestimates because of taxes.
Length (m)= mean 9.80, range 5.50 – 15.00
GRT (t) = mean 6.36, range 1.07 – 19.00
HP= mean 47.23, range 11.04 – 132.45
The main fishing gear type used is the “voracera”. A local mechanized hook line (60‐80
hooks per line) baited with sardine, used by the fleet from Tarifa and Algeciras ports (see
Figure below). Fishing is carried out taking advantage of the turnover of the tides in bottoms
from 200 to 400 fathoms.
Trip lengths are no longer than a day. Generally each boat has a crew of 3‐5 people.
Typically the boat owner is also the skipper. If not, the skippers use to be an owners relative.
Table 1565 Red seabream quantities sold and its amounts in Euros from Tarifa port (main landing
port of the red seabream fishery of the Strait of Gibraltar: SP_l).
Tarifa port
2006
2007
2008
2009*
Kilos sold
161,773
278,166
291,005
386,049
Value in €
2,546,262
4,432,593
4,876,842
4,931,804
*Preliminary (only till October)

There is no information on total revenues, costs and profits in each of the last 3 years.
The historical association type is called Fishermen Brotherhoods. These organizations can
adress: where, how and when partners can fish, safety at sea questions, fish sales
responsiblity, conflicts between fishermen and, in general, defended the fishing community
interests.
There is a weekly share‐wages between owner/skipper and crew. Profits are divided in
several parts (owner, skipper and crew) and the percentage depends on the responsibility,
but first the weekly costs should be paid.
Landings are sold fresh and as whole fish in local market but transported to other places in
the Iberian Peninsula and also other EU countries (mainly Italy). This is through an open
auction, but with a restricted (authorized) number of buyers.
The number and location of processing units and the total number and gender split of
employees is not known.
The revenues, costs and profits of processing units in each of the last 3 years are not known.
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The closure season (first quarter of the last years) is financed by the Andalusia Regional
Government. There may be scrapping of subsidies too.
It is not known what proportion of total national employment is in (1) catching, marketing,
processing etc of all species and (2) catching, marketing, processing of the case study species.
The information may be available in the National Statistics, but in a global perspective and
not at the fishery level.
It is not known what proportion of total national gross domestic product (GDP) is in
catching, marketing, processing etc of all species and catching, marketing, processing of the
case study species. The information may be available in the National statistics, but in a
global perspective and not at a fishery level.
It is not known what percentage unemployment in total population, fishermen in general.
The information may be available in the National statistics, but in a global perspective and
not at a fishery level.
It is not known what the average annual earnings are in total population, fishermen in
general. The information may be available in the National statistics, but in a global
perspective and not at a fishery level.
It is not known what immigration/emigration issues impact on this case study stock. The
information may be available in the National statistics, but in a global perspective and not at
a fishery level.

4.5.18. General Comments
Economic and social factors are not included in scientific analyses or advice.
It is not known how socio‐economic studies are coordinated.
The priorities for future monitoring, data collection and analysis should be identified by
DEEPFISHMAN partners under the project.
It is not known for this fleet if socio‐economic data is provided under the DCF. IEO do not
provide this kind of information, but maybe other National Bodies do (e.g.. General
Secretary of the Sea)

510

4.6. Red (blackspot) seabream in the eastern Mediterranean sea
4.6.10. Fisheries data
4.6.11. Fleet composition
Time‐series data on the fleet capacity, length, age, tonnage (GRT/GT) and power (KW)
composition for each fleet prosecuting the stock in the area did not exist to date. Best
estimates from analyses conducted in the framework of this Project are listed in the
following Table 296.
Table 1576 Best estimates Time‐series data on the fleet capacity, length, age, tonnage
(GRT/GT) and power (KW) composition for each fleet prosecuting the stock in this area
Fleet
GRGNS

GRGTR

GRLLS

GROTB

Data
No of Vessels
Average Length (m)
Average Age (years)
Average Engine Power (KW)
Average of Tonnage (GT)
No of Vessels
Average Length (m)
Average Age (years)
Average Engine Power (KW)
Average of Tonnage (GT)
No of Vessels
Average Length (m)
Average Age (years)
Average Engine Power (KW)
Average of Tonnage (GT)
No of Vessels
Average Length (m)
Average Age (years)
Average Engine Power (KW)
Average of Tonnage (GT)

2003
535
10
24
14
120
835
10
24
14
120
10
10
21
17
331
30
23
23
281
158

2004
113
10
25
14
117
1091
10
25
14
117
18
10
22
17
329
20
23
24
276
150

Years
2005
2006
172
150
10
9
26
23
14
15
115
258
1041
1105
10
9
26
23
14
15
115
258
43
37
10
10
21
21
17
17
347
233
20
21
23
23
24
26
279
270
169
169

2007
225
10
22
15
301
1163
10
22
15
301
40
9
20
17
164
20
23
24
272
188

2008
263
10
23
15
297
1409
10
23
15
297
78
10
21
17
162
20
23
25
272
188

Note: Fleet estimate refers to boats that catch P. bogaraveo. This number is around 1400 boats
annually on average. Involved in the target fishery are approximately 280 boats; the
remaining ones fish P. bogaraveo as a by‐catch.

4.6.12. Effort data
Available time‐series of data disaggregated by fleet are presented in Tables 297‐299. Note:
Effort for the target fisheries (GRGNS, GRLLS) is ‘species specific effort’ and refers to effort
exerted towards P. bogaraveo. The actual effort of these multi‐specific fleets is much higher.
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Table 1587 Effort data for demersal and pelagic trawlers
Fleet ID
Trawl
Min
Effort
Effort
type
codend
(days at
(days
(single,
mesh
sea-DAS)
fishing)
double
size
etc)
GROTB
Single
40 mm
2003-2008
N/K
Effort
DAS
GROTB

2003
5760

2004
3840

2005
3840

Effort
(hrs
fishing)

Year
2006
4032

2007
3840

GRT/GT of
individual
vessels

KW of
individual
vessels

N/K

N/K

2008
3840

Average
4192

The minimum level at which anonymised data can be provided is by Year. These
estimations are derived from analyses using sale slips, sampling a portion of the fleet by
local fisheries inspectors in the framework of EU‐DCR NDCP.
Table 298 Effort data for longliners
Fleet ID
L/L type
Number
(vert.,
of
horiz. etc)
longlines
GRLLS

Effort
DAS
GRLLS

Vertical
static
bottom
longline

2003
581

Max 30
(30-100
hooks
each)

2004
1079

Hook
type
and
size
J hook Size No
10-11

2005
2574

Effort (days
at sea DAS)

Effort
(days
fishing)

2003-2008

Same
as DAS

Year
2006
2192

2007
2500

Effort
(soaktime)

2008
4652

GRT/GT
of
individual
vessels
N/K

Average
2263

The minimum level at which anonymised data can be provided is by Year.
Table 299 Effort data for netters
Fleet ID
Net type Number
(gill,
of fleets
trammel
etc)
GRGNS
Gillnet
243
vessels

Length
of fleets

Mesh
size

Effort
(days at
sea)

Effort
(days
fishing)

84-8890 mm

2003-2008

Same
as DAS

16 - 60
mm

2003-2008

Same
as DAS

Trammel
net

1107
vessels

8-10
pieces
of net,
100 m
each
Varies
largely

Effort
DAS
GRGNS

2003
32082

2004
6761

2005
10303

GRGTR

741

1289

500

GRGTR

Year
2006
9800
2087

Effort
(soak
time)

GRT/GT
of
individual
vessels
N/K

N/K

2007
13500

2008
15800

Average
14708

3201

2095

1652

The minimum level at which anonymised data can be provided is by Year.
The content, availability and quality of fishing effort data could be improved for the fleets
fishing the stock, under a new DCR scheme. Data collection must be organized by metier. It
is a fact that the new DCR‐NDCP scheme aims to gather effort data on a more detailed scale
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(metiers). However, this may be difficult to achieve shortly, since discrete metiers have not
yet been identified clearly in the Greek fisheries.
The gillnets targeting P. bogaraveo may be included in the future metiers list of DCR, then
specific data collection on this metier would allow a thorough examination of the fishery.

Landings and discards data:
Table 300 Estimated time‐series of landings data, disaggregated by fleet ID
Landings (tons)
Year
2003

2004

2005

2006

2007

2008

Average

GROTB

1.3

1.5

1.5

1.3

1.0

1.0

1.3

GRGNS

95.3

91.1

147.2

106.6

144.0

82.6

111.2

GRGTR

13.6

24.4

1.3

17.5

20.0

24.3

16.8

GRLLS

2.0

3.6

24.1

42.9

33.0

19.0

20.8

Grand Total

112.2

120.6

174.2

168.3

198.0

126.9

150.0

In the gillnet fishery (GRGNS), P. bogaraveo consists a 75% in number and a 50% in weight.
In the longline fishery (GRLLS) these numbers are even higher. Most important bycatch
species are Squalus blainvillei, Centrophorus granulosus, Helicolenus dactylopterus, Lophius
budegassa, Polyprion americanus and Merluccius merluccius.
In the trammel net (GRGTR) and bottom trawl (GROTB) fisheries, the species comprises a
negligible portion of the catch (< 1%).
Discards are observed only in the bottom trawl fishery. The main reason for discarding is
undersized fish for which no market demand currently exists. Gillnets and longliners catch
the larger size classes of the population, while trawlers the smaller ones. Although the
number of small fish caught may be high (as much as 130,000 individuals in some years),
their small average weight (~30g each) make them a small contribution to the whole biomass
of catches.
Table 301 Estimated time‐series of discard data, disaggregated by fleet ID
Discards (tons)
Year
2003

2004

2005

2006

2007

2008

Average

GROTB

4.45

0.09

0.29

0.13

0.14

0.47

0.93

Grand Total

4.45

0.09

0.29

0.13

0.14

0.47

0.93

4.6.13. VMS data
VMS data is mandatory only for vessels above 15 m of length. As mentioned before the vast
majority (94%) of the coastal fleet (GRGNS, GRGTR, GRLLS) is comprised of boats less than
15 m of length. However, trawlers (GROTB), mainly because of their size, are equipped with
VMS in most cases.
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VMS data are gathered from 2006 and onwards, and are stored in the Ministry of Maritime
Affairs database. Yet, these data are not available for scientific analysis, and are protected by
information privacy laws which cover the protection of information on private individuals
from intentional or unintentional disclosure or misuse.
Table 302 VMS data by fleet
Fleet ID
Is VMS
Do VMS
monitoring
data
mandatory?
exist?
State
years

GROTB

GRGNS

GRGTR

GRLLS

Only for
vessels >
15m
Only for
vessels >
15m
Only for
vessels >
15m
Only for
vessels >
15m

Are VMS
data
available
for
scientific
analysis?

20062008

No

If an EU
fleet,
has
funding
for VMS
been
claimed
under
the
DCF?
No

Have VMS
data been
linked
with
logbook
or
observer
data?

Have they
been postprocessed
to identify
fishing
gear?

Is a VMS
footprint
available
for each
fleet?

No

No

No

20062008

No

No

No

No

No

20062008

No

No

No

No

No

20062008

No

No

No

No

No

4.6.14. Observer data
As mentioned above, the huge fleet makes monitoring very difficult and data gathered in
the EU‐DCR framework concerns just a small portion of the fleet, from which the total
Effort/Landings is estimated by applying some raising algorithms (extrapolation). No census
sampling is applied.
Table 303 Observer activities
Fleet ID
Observer
type:
enforcement
or scientific
or both?
GROTB
Scientific
GRGNS
Scientific
GRGTR
Scientific
GRLLS
-

If EU vessels – funded
under DCF or
compliance with EC
Deep-water Licensing
Reg
DCR
DCR
DCR
-

% of
vessel
trips
covered
~15%
~2%
~2%
-

Sampling
Plan /SOP
available

No
No
No
-

Data made
available to
stock
assessments
*
*
*
-

* just for certain species (hake, red mullet, striped red mullet) and only in the framework of
EU Projects or Workgroups (STECF, GFCM‐FAO)
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Table 304 Fisheries data recorded by observers
Fleet ID
Species
Species
Fishing
VME
composition composition
effort
spps
of retained
of
details
e.g.
catch?
discarded
(see
corals
catch?
under
and
4.1.2)
sponges
etc
GROTB 2003-2008
2003-2008
2003Grouped
(with gaps)
(with gaps)
2008
under
(with
‘Others’
gaps)
GRGNS 2003-2008
2003-2008
2003Grouped
(with gaps)
(with gaps)
2008
under
(with
‘Others’
gaps)
GRGTR 2003-2008
2003-2008
2003Grouped
(with gaps)
(with gaps)
2008
under
(with
‘Others’
gaps)
GRLLS Detailed data are provided in the Data inventory DB.

PET5
spp.

Seabirds

Marine
mammals

Turtles

When
identified

No

Yes

Yes

When
identified

No

Yes

Yes

When
identified

No

Yes

Yes

-

-

-

-

Recordings concern species identification and weight. The total number of the catch is
derived from extrapolating sub‐samples. Effort details are limited to days at sea (DAS),
although in some trawler samplings hours of trawling or area trawled may be available.
As a rule, not all species are identified. Some of them are grouped under the category
‘Others’. Species ID keys are available on‐board, however they usually include only the
commercial species. Corals and sponges are explicitly grouped under ‘Others’ while some
species of the PET list may be occasionally recorded. However, this data concern only
species ID and no further details (size, sex, etc…) are available.
As an example, marine mammals and sea turtles are recorded, but since species
identification may be erratic, they are listed simply as ‘dolphins’ or ‘sea turtles’
To improve the coverage, availability and quality of observer data a series of actions are
needed:
•
•
•

Increase on‐board observers sampling size
Provide species ID keys for all marine taxa and
Educate observers to identify non‐commercial species

4.6.15. Fishing footprint
No detailed data are available to date. In the DCR scheme, the very low percentage of boats
sampled can give only a sketch of the ‘potential’ fishing grounds. Such an illustration is
provided in Fig. 194 below. These points have been derived from on‐board observers. Note:

5

PET – protected, endangered or threatened species.

515

actually, trawlers (GROTB) extent further to the south than shown in the map. Also, gillnets
(GRGNS) extent further to the north.

Figure 10294 Draft fishing footprint based on DCR observers data
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4.6.16. Abundance indices derived from commercial catch and effort data
Estimated landings per unit of effort (LPUE) are provided below for the 2003‐2008 period,
from data derived in the DCR‐NDCP scheme. Catches per unit of effort (CPUE) are given for
the trawler fleet, since it is the only fleet in which discarding is practiced.
These are nominal values and not standardized indices, derived as kg per day at sea. The
lowest level of disaggregation is by year.
Note: these commercial fishery indices are very dissimilar from the experimental surveys
indices (e.g. MEDITS survey)
Table 1595 Estimated landings per unit of effort (LPUE) are provided below for the 2003‐2008
period, from data derived in the DCR‐NDCP scheme
LPUE (kg/day at sea)
Gear

Year
2003

2004

2005

2006

2007

2008

Average

GROTB

0.2

0.4

0.4

0.3

0.3

0.3

0.3

GRGNS

3.0

13.5

14.3

10.9

10.7

5.2

7.6

GRGTR

18.3

18.9

2.6

8.4

6.2

11.6

10.2

GRLLS

3.4

3.3

9.4

19.6

13.2

4.1

9.2

Grand Total

2.7

8.1

9.1

8.4

7.9

4.5

6.0

Table 306 Catches per unit of effort (CPUE) are given for the trawler fleet for the 2003‐2008 period
CPUE (kg/day at sea)
Gear

Year
2003

GROTB

1.0

2004
0.4

2005
0.5

2006
0.4

2007
0.3

2008
0.4

Average
0.5

In the LPUE’s, unreported landings as well as discard ratios are difficult to estimate, and
biases are expected to be present in these indices. Currently, no assessment is carried out on
the stock based on such data.
In order to improve these indices so that they can be used in future assessments the
sampling scheme must alter. To date the sampling scheme focuses on observers by major
fisheries (coastal, trawlers, purse seiners etc.). Coastal fisheries include numerous gear types
(trammel nets, gillnets, bottom longlines, traps, pots etc), and metiers which pass un‐
monitored and un‐reported.
Improvements can be achieved by collecting data on a metier scale, and especially the
metiers targeting P. bogaraveo.
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4.6.17. Information and data made available by fishers, fisher organisations
or other stakeholders
Fishers may declare their landings to the local port police offices (Ministry of Maritime
Affairs) and data are analysed by the National Statistical Service of Greece (NSSG –
www.statistics.gr).
In addition, statistics (landings, value, average prices) from the 11 auction fish markets
located around Greece are available by ETANAL (www.etanal.gr).
Info is not available by fleet and area combined, and these data can serve only to extract
some indicative annual trends. If and when logbooks become mandatory for all fishing
vessels, then by filling them in, the fishers will become a key partner in fisheries monitoring.
NSSG
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Figure 10395 Landings of P. bogaraveo in the eastern Ionian Sea during 1992‐2008 (NSSG data,
Auction markets data, EU‐DCR data).

4.6.18. Fisheries‐independent survey data
Surveys that are currently carried out or have taken place in the last 10 years include:
•
•
•
•
•
•

MEDITS survey,
INTERREG,
RESHIO,
DEEP FISHERY,
IMAS Fish,
EU‐046.
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Note: Only the last survey was designed to study P. bogaraveo.
Table 1607 Summary of fisheries independent surveys
Country

Name of
survey

Name of
vessel (RV or
commercial?

GR

MEDITS

various

Gear
used:
trawl,
acoustic
etc
trawl

Time of
year

GR

NDCPMEDITS

various

trawl

summer

GR

INTERREG

commercial

trawl

GR

RESHIO

commercial

trawl

GR

IMAS Fish

commercial

GR

EU 046

commercial

trawl,
gill nets
gillnets

spring,
summer
fall
summer,
fall
summer,
fall
spring,
summer

summer

Frequency
&
duration

Time-series
available

Cover
entire
stock
area?

If EU
country,
is DCF
funded?

Annually – 1
month -27
sets
Annually – 1
month -27
sets
5 surveys,
2 years

1994-2001

No

No

2003-2008

No

Yes

1999-2000

No

No

3 surveys,
2 years
2 surveys,
2 years
2 surveys,
1 year

2000-2001

No

No

2003-2004

No

No

2001

No

No

A more detailed description of the aforementioned surveys follows:
MEDITS:
The MEDITS Programme started in 1994 (DGXIV MED/93/4), as a collaboration of the
northern Mediterranean countries, and continued until 2002, when it was included in the
tasks of the National Programs for the collection of Fisheries Data of each country. The
MEDITS program is devoted to the collection of data on demersal resources covering all
trawlable areas from 10 to 800 m depth, by trawl surveys from Gibraltar Straits to the
Aegean Sea, on an annual basis. The objectives include the study of the distribution,
abundance and demographical structure of 36 target species. All members follow a common
sampling protocol and use a common gear. The mesh size of the trawl cod end is 10 mm
which strengthens the representativeness of the existing populations in the catches
(comparing to those derived from commercial fishery using a 40 mm mesh size).
Detailed info on the MEDITS Project can be traced in:
http://www.sibm.it/SITO MEDITS/principalemedits.htm
NDCP‐MEDITS:
The same as previous, but in the framework of DCR‐NDCP
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Figure 10496 Map of the MEDITS project study area, with the corresponding sampling

stations
INTERREG:
The main objectives of this INTERREG II GREECE‐ITALY, Measure 3.1, project
(Anonymous, 2001a), were (a) to investigate the spatial distribution and abundance of
important deep‐water resources in the Ionian Sea, focusing on the red shrimps, A. foliacea &
A.antennatus, (b) to collect useful information for the management of deep‐water resources
and particularly for the development of a sustainable Greek Deep‐water Fishery, (c) to
compare the results from the Greek to those of the Italian Ionian and (d) to transfer
information and technologies to the local Authorities and fisher associations. Sampling was
carried out seasonally in the northern Greek Ionian Ionian Sea (60 stations), from Othoni isl.
to Zakynthos isl., and the north‐western Italian Ionian (29 stations), between 300‐1200 m of
depth, from 1999 to 2000, using two commercial vessels, equipped with bottom trawl of 40
mm cod‐end mesh size.
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The survey did not cover the entire area of the stock (shallow waters) because its objective
was to study the deep waters where red shrimps are found.
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Figure 10597 Map of the INTERREG II project study area

Figure 10698 Diagram of the sampling gear for INTERREG II surveys
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21°30'

22°0 0'

RESHIO:
The objectives of this project, (DGXVI 99/29, Mytilineou et al., 2003b), were (1) the
investigation of the distribution and abundance of A. foliacea and A. antennatus in the South‐
Eastern side of the Ionian Sea (Greek waters) and the study of their biological characteristics
(2) the identification of differences in abundance, population structure and biological
characteristics for both species, between an exploited area (Italian Ionian) and an
unexploited one (Greek Ionian) and (3) the determination of the composition and abundance
of the bycatch species, particularly between the exploited and the unexploited area.
Sampling was carried out off the coast of the south‐eastern Greek Ionian Sea (83 stations)
and in the Italian Ionian Sea (25 stations), between 300‐900 m of depth, from 2000 to 2001,
using a commercial vessels, equipped with bottom trawl of 40 mm cod‐end mesh size. The
scheme of the gear is the same as in Figure 199.
The survey did not cover the entire area of the stock (shallow waters) because its objective
was to study the deep waters where red shrimps are found.
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Figure 10799 Map of the RESHIO project study area

IMAS Fish:
In the framework of the project, tasks 5.1.‐5.3.: estimation of the selectivity of trammel nets
and bottom trawl codend was conducted. The aim of this task was the estimation of
selectivity parameters of trammel nets for four different mesh sizes (44 mm, 56 mm, 72 mm
and 80 mm) and two types of bottom trawl codend (40 mm), with and without knots. For the
selectivity of bottom trawl codend the following parameters were estimated: a) the lengths
at which 50% of the fish entering into the gear are retained, b) selection factor, SF and c)
selection range, SR. Data collected during experimental fishing with trammel nets were
analyzed using the SELECT model. For the trammel nets, the probability of capture per
length class and the length of the maximum probability of capture lo were estimated. 86
stations for trammel nets and 39 stations for bottom trawl were conducted.
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The project had other objectives and for this reason did not cover the entire area of the stock.
IMAS‐Fish 2007: Integrated Database & GIS Fisheries Information System, Institute of
Marine Biological Resources Hellenic Centre for Marine Research World Wide Web
electronic version http:/amfitrion.ncmr.gr:7778/imasfish
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Figure 200 Map of the IMAS FISH project study area

EU‐046:
The aim of this project was: a) to measure the size selectivity of commercial gill nets at three
separate seasons by using a number of appropriate mesh sizes. Together with other parts of
the project, this information will be used for recommending a minimum mesh size for that
fishery, b) the assessment of P. bogaraveo fishery (inventory of the fleet, gear used, effort
estimation, total production) & c) the biology (age and growth, reproduction) in order to
propose a new minimum landing size. Data were collected during five missions with a hired
professional fishery boat in the north‐west coast of Greece (Ionian Sea) from March 2001 to
August 2001. A total of 57 stations were sampled. The depth of the stations ranged between
117‐300 fathoms. Selectivity experiments have been conducted and 6 different mesh sizes
were investigated. Various models have been applied to estimate the modal length per each
mesh size (length at which the probability of a fish to be caught is maximum). The modal
lengths of the 60, 68, 80, 88, 90 and 100 mm mesh size gill net were 207.5, 235.2, 276.7, 304.3,
311.2 and 345.8 mm respectively. The authors suggest that a mesh size of 90 mm minimum
should be appropriate for the sustainable exploitation of the species. The project had other
objectives and for this reason did not cover the entire area of the stock.
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Figure 201 Map of the EU‐046 project study area

These survey data were not used in assessments:
•
•
•
•
•
•

MEDITS: Lack of age data.
INTERREG: Limited time series, absence of age data
RESHIO: Limited time series, absence of age data
DEEP FISHERY: Limited time series
IMAS Fish: Limited time series, absence of age data
EU‐046: Limited time series

The strengths and weaknesses of each survey are identified below:
MEDITS:
•
•

Strength: Multi‐annual series of data concerning size structure, sex and maturity of
the populations.
Weakness: The specific bottom trawl gear, catches generally small individuals of the
P. bogaraveo stock, it lacks age estimations and since sampling is carried out only in
summer, it cannot give reliable estimations of size at maturity.

INTERREG:
•

Weakness: Limited time series, P. bogaraveo was not the target species
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RESHIO:
•

Weakness: Limited time series, P. bogaraveo was not the target species

IMAS Fish:
•

Weakness: Designed to study the selectivity pattern of the fleets. Limited time series,
P. bogaraveo was not the target species

EU‐046:
•
•

Strength: The project was designed for P. bogaraveo.
Weakness: Limited time series (only 1 year – no annual cycle).

All the abovementioned surveys (except MEDITS) were terminated since they were funded
for a finite time period (usually 1‐2 years). From our knowledge, no new surveys are being
considered to initiate in the near future.
The most extended time‐series of abundance indices available for the stock in the area comes
from the MEDITS survey and covers a decade. It seems like the stock is not collapsing as it
was initially assumed in 2001 (Petrakis et al., 2001).
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Figure 202 Biomass and abundance indices of P. bogaraveo in the eastern Ionian Sea (MEDITS
survey)
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4.6.19. Biological data for the stock
Table 308 Summary of biological data for each fleet/survey ((q) :quarterly; (a) annual; (O) collected by
observers; (MS) market sampling; both (OMS)).

Fleet ID/
Survey ID

GROTB/NDCP*

GRGNS/NDCP*

GRGTR/NDCP*
GRLLS/NDCP*

Length
comp.
20032008
(q)
20032008
(q)
20032008
(q)
No

Retained or Survey
Length
Age
Sex
&
comp. comp. weight
at age
No

No

No

No

No

No

No

No

No

No

No

No

No

No
19942001
(a)
20032008
(a)
19992000
20002001
2001
(a)
1997
(q)

No

No

No

19942001 (a)

No

20032008 (a)

GROTB/MEDITS**

19942001

No

GROTB/MEDITS/NDCP*

20032008

No

GROTB/INTERREG
SURVEY
GROTB/RESHIO
SURVEY
GRGNS/Project EU-046
SURVEY
GROTB/DEEP FISHERY
SURVEY

19992000
20002001
2001
1997
(q)

Maturity
comp.

No
No
2001
(a)
1997
(q)

No
No
2001
(a)
1997
(q)

Length
comp.
20032008
(q)
20032008
(q)
20032008
(q)
No

Discarded
Length
Age
Sex
&
comp. comp. weight
at age

Maturity
comp.

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

19992000
20002001
2001 (a)
1997 (q)

(q) :quarterly; (a) annual; (O) collected by observers; (MS) market sampling; both (OMS)
*: 2007 excluded
**: 1994-1998 data suffer from gaps
Detailed data are to be included in the DEEPFISHMAN database.
Based on the above biological data, no assessment has ever been conducted on the studied
species.
Age data and age‐growth estimates were available during the Project EU‐046 (Petrakis et al.,
2001; Chilari et al., 2006) and were obtained using hard parts as otoliths and scales. Age data
were also collected during 1994 in the north Aegean Sea (Papaconstantinou et al., 1994) and
the corresponding age estimates (from otoliths) can be traced in Mytilineou &
Papaconstantinou (1995). Age data were also gathered (from otoliths) during the DEEP
FISHERY Project (Petrakis et al., 1999). The results of Chilari et al. (2006) seem to be the most
reliable, since they refer to a greater range of individual size data, although the study lacks
specimens < 15 cm of length.
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Note: No validation has been applied. Furthermore, otolith and scale age estimates were not
consistent.
In conclusion, the main aspects of the data affecting our ability to provide timely fisheries
advice to managers are:
•
•
•
•

No long and consistent time series of data
No accurate age estimates
No estimation of mortality rates
No maturity data in an annual cycle

4.4 Ecosystem, biodiversity and VME data
Identification of ecosystem types in the stock area has been done according to NATURA (EC
92/43 Annex I) on the coastal areas of the Ionian Sea, delineating certain regions of interest.
Seven main areas have been studied in detail (see below):
Area
Kerkyra‐Kanoni

Habitats
Posidonia beds;Reefs



Parga‐Preveza
the time; Posidonia

Sandbanks which are slightly covered by sea water all
beds; Estuaries;Reefs



Inner Ionian Archipelagos Posidonia beds;Reefs



Argostoli‐Vlachata
the time; Posidonia

Sandbanks which are slightly covered by sea water all
beds;Reefs



Kalogria Kyllini
the time; Posidonia

Sandbanks which are slightly covered by sea water all
beds;Reefs



Laganas‐Zakynthos
the time; Posidonia

Sandbanks which are slightly covered by sea water all
beds;Reefs



Kyparissia Gulf
the time; Posidonia

Sandbanks which are slightly covered by sea water all
beds;Reefs
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Fig. 203. Map of areas with identified ecosystem types, in the eastern Ionian Sea.
The P. bogaraveo stock resides in deep waters of the open sea, and only juveniles are known
to exist in coastal areas at depths < 100 m. For the deep open Ionian waters some studies
have dealt with the faunal assemblages (Politou et al., 2008) as well as the biodiversity of the
different depth strata communities (D’Onghia et al., 2003). These studies can by no means
serve as tools for identifying the ecosystem types of the open Ionian Sea.
A research programme is currently underway to identify and delineate ecosystems of the
deep waters in the area (CORALFISH http://eu‐fp7‐coralfish.net/ ).

528

4.5.9. Data available in support of ecosystem based management.
Table 309. A summarized depiction of data available
Marine Strategy descriptor

(1) Biological diversity

Data in support of ecosystem
based management

Data source(s)

Are there any data issues?

Species assemblage
composition

MEDITS
DEEP FISHERY,
RESHIO,
INTERREG

MEDITS:Summer survey,
trawlable areas only
DEEP FISHERY: only 1 year
RESHIO:only summer
INTERREG: spring, summer,
autumn for 2 years

VME -spatial distribution
VME – species composition
Fishery interactions with
VMEs

NATURA

N/A
N/A

PET – population biology
PET – fishery interactions

MEDITS
DEEP FISHERY
RESHIO,
INTERREG
DCR NDCP
N/A
N/A

(2) Non-indigenous species

Invasive

http://elnais.ath.hcmr.gr

Introduced

N/A

(3) Populations of commercially
exploited fish and shellfish

Addressed in Sections 1, 3, 4

Survey and Fishery

(4) Food webs

Data on prey, predators.
Fishery impacts on
prey/predators abundance,
addressed in 4.4.4

TMR Program
(FAIR GT 97-1376)

Presence of PET – spp

(5) Eutrophication
(6) Sea-floor integrity
(7) Hydrographical conditions
(8) Contaminants in
waters/ecosystem
(9) Contaminants in fish and
other seafood
(10) Properties and quantities of
marine litter
(11) Introduction of energy,
including underwater noise

Only distribution maps of
invasive species

P. bogaraveo was not included
among the studied species

N/A
Addressed in 4.4 5 and 4.4.7
below
INTERREG II (2000)

Only one year, two surveys

Any data on levels of e.g.
metals PCBs

INTERREG II (2000)

Only one year, two surveys

Addressed in 4.6.6 below

N/A
N/A
N/A

In the stock area there no research initiatives related to climate change, except some
submitted proposals.
Some baseline studies on ecosystems in the stock area include Lefkaditou et al., 2003;
Mytilineou et al., 2004; Politou et al., 2003; Politou et al., 2004; Valavanis and Smith, 2007; and
Valavanis and Georgakarakos, 2007.
The health of ecosystems in the stock area is monitored with the indicators established
within the DCR and MEDITS frameworks (e.g.: average size of individuals, abundance
trends). Most recent works published for the study area that review some ecosystem
indicators are: D’Onghia et al., 2003; D’Onghia et al., 2005; Mytilineou et al., 2001; Politou et
al., 2008.
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In general, there is a gap in our knowledge regarding linkage of fisheries with ecosystem
data for the studied area.
Finally, the stock area is on the route of commercial vessels (passenger cruise liners, cargo
ships, oil tankers), and the impact of this activity on the ecosystem remains unknown.

4.5.10. Protected, Endangered and Threatened (PET) species (part of
Descriptor 1)
The PET species in the area that interact with fisheries prosecuting the stock are listed in
Tables 310‐312. These data were available from the list of the identified species within the
DCR data collection scheme.

Table 310 Fleet : GRGNS
Species

Treaties-Agreements
A-II/IV - B + - C II - D EN - E
VU - G I/A - H V - I II
B + - E VU
A V- C III - I III - K +

Caretta caretta caretta
Hexanchus griseus
Scyllarides latus
Table 311 Fleet: GROTB
Species
Dalatias licha
Heptranchias perlo
Hexanchus griseus
Hippocampus hippocampus
Homarus gammarus
Maja squinado
Scyllarus arctus
Squatina squatina
Torpedo nobiliana
Deep water corals
Leiopathes glaberrima

Treaties-Agreements
E VU
B+
B + - E VU
C II - E VU -I II
C III- I III
C III- I III
C III- I III
C III
B+

CITES II

Table 312 Fleet: GRLLS
Species
Hexanchus griseus

Treaties-Agreements
B + - E VU
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Currently there is only one research programme active to identify the presence and extent of
these interactions (CORALFISH http://eu‐fp7‐coralfish.net/). From recent local fishermen
interviews (unpublished/unprocessed data), it has been confirmed (photo identifications)
that numerous deep sea coral species are frequently caught on bottom static gillnets
targeting P. bogaraveo or Polyprion americanus (wreckfish). Fishermen actually tend to fish in
areas where deep sea corals are abundant, since they believe them to be ‘good’ places to find
fish.
Some mitigations methods applied to reduce the impact of fishing on PET species, concern
the marine mammal acoustic repellents (pingers). According to the allegations of local
fishermen these devices were efficient only for a few weeks. Gradually dolphins got used
and stopped avoiding them.

4.5.11. Ecosystem modelling (Descriptors 4,5)
Ecosystem modelling work in the study area has not been conducted so far. An on‐going
thesis is dealing with this subject and specifically to study dolphin populations using
Ecopath and Ecosim (Piroddi Ch. The application of Ecopath with Ecosim to study dolphin
population dynamics in the central Mediterranean. M.Sc. Thesis. Department of Zoology
and Fisheries Centre, University of British Columbia, British Columbia, Canada). The
Ecopath model has been used in the adjacent Aegean Sea.
Predator/prey relationships are not studied, although sampling of stomach contents has
been carried out in the framework of some research projects: Madurell, 2003; Kapiris, 2004;
Anastasopoulou and Kapiris, 2008; Kapiris, 2004..
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4.5.12. Fishery interactions (Descriptors 1,6)
Gear trials to assess bottom trawl/habitat interactions in shallow waters, are currently
conducted in the on‐going project COMSOM (Program funded by the Spanish CSIC,
Consejo Superior de Investigaciones Científicas, Ciencia e Investigación. Participants: Spain,
Italy, Greece).
No research into environmentally friendly gears has been exerted. There is neither a
reporting system for lost and abandoned fishing gear, nor are there any lost/abandoned
fishing gear retrieval survey/mitigation exercises carried out. From recent interviews on
local fishermen it has been pointed out that ghost fishing is a huge issue. One fisher stated
that only in the past month he has lost 3000(!) fathoms (~5400 m) of nets in a deep submarine
canyon fishing for hakes, seabreams and wreckfish.
Bait is used in the longline fishery and occasionally in the gill‐nets. As a rule the bait consists
of Sardina pilchardus, Sardinella aurita and Trachurus sp. Whenever the bait is fresh, its origin
is the Greek seas where the species are monitored in the framework of DCR‐NDCP. Frozen
baits are of foreign origin, mainly Spanish (Atlantic), for which no info on the way they are
harvested is available.

4.5.13. Pollutants and contaminants (Descriptor 9):
Contaminant levels in the stock species are un‐monitored. Furthermore, the effects of marine
debris on the ecosystem are not assessed.

4.5.14. Vulnerable Marine Ecosystems (VMEs) (Descriptor 1)
FAO guidelines on VME identification and composition, have not yet been interpreted in the
stock area. The deep waters of the Ionian Sea are very poorly studied to date, and VME
identification has not carried out until now. As a result no mapping of VMEs is available to
date. However, identification and mapping of deep water corals is on the way in the
framework of the project CORALFISH: http://eu‐fp7‐coralfish.net/
Table 313 Occurrence of VMEs

VME
Seeps
Vents
Carbonate mounds

Present

How Monitored?

Corals

Yes

CORALFish project
(2008-2013)

Sponges
Fish components
Seamounts
Others

Yes
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Issues?

Even though the area has not been mapped, it is most likely that VMEs exist. Some
precautionary measures will be proposed after the completion of CORALFISH project.

4.5 Socio-economic data
No specific socio‐economic studies have been conducted for fleets targeting P. bogaraveo.
Monitoring for various fleets in the framework of DCR‐NDCP is carried out from 2005 and
thereafter. Socio‐economics data are available by fleet category and concern only certain
aspects as:
•
•
•
•

fixed costs
variable costs
revenues
fuel costs

These data are collected in accordance to EU Data Collection Regulation (DCR EC
1543/2000).
In addition, some socio‐economic data are also available from NSSG (www.statistics.gr) by
gear for the whole fishing sector.
Available time‐series of socio‐economic data are given below:
ʺNo access to dataʺ where data exist but are not available (but state where they exist;
ʺNo data at allʺ where no data exist at all and
“N/K” if the existence of data is not known
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Table 314 Availability of socio-economic data
Fisheries socio-economic
data

Fixed costs

Variable costs

Revenues
Demographics
Migration
Sexual equality
Full-time vs part-time
employment
Sea based employment
Land based employment
Grey5 market data
Dependency and
distribution links
Ethnicity data
Fish consumption
Export data
Import data
CITES
Capital costs
Repair costs
Equipment/gear
Global markets
HACCP6

Indicate which fleet IDs

How are the data
currently used in
MSE and
stock/fisheries
management?

Are the data available
to you? If so please
append as a separate
document. If not please
identify source. Are
there any data issues?

GROTB
(GRGNS, GRGTR, GRLLS
are grouped as ‘Coastal’)
GROTB
(GRGNS, GRGTR, GRLLS
are grouped as ‘Coastal’)
GROTB
(GRGNS, GRGTR, GRLLS
are grouped as ‘Coastal’)
N/K
N/K
N/K
N/K
No access to data
(www.statistics.gr)

Data are available to us
but they are not
available at a fleet level

N/K
N/K
N/K
N/K
N/K
N/K
N/K
N/K
N/K
N/K
N/K
N/K
N/K

Catch values

No access to data
(www.etanal.gr)

Fuel costs

N/K

Data are available to us
but they are not
available at a fleet level

National jurisdiction for all fleets applies within the 6 nautical miles zone. All areas outside
this zone are considered international waters. No EEZ is currently in action.
An estimate of the average length of trips and the average number of crew per vessel is:
•
•

GRGNS & GRLLS: 1 day trips; 1‐3 crew members
GROTB: 1‐2 days trips; 5‐6 crew members

5

Grey market, that is where fish is distributed without sales records and is opaque to the competent authorities.
HACCP -Hazard Analysis Critical Control Points – analytical process and EU requirement relating to global
trade and food quality.
6
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Table 315 Estimates of the total number of fishermen in the fleet

Year

Total
number of
fishermen

2003

2004

2005

2006

2007

2008

Average

GROTB
GRGNS
GRGTR
GRLLS
Grand Total

165
802
1253
15
2235

110
169
1636
27
1942

110
343
2083
86
2622

116
270
1989
66
2440

100
450
2326
80
2956

100
789
4226
233
5348

117
471
2252
84
2924

Boats are commonly owned by the skippers and are in most cases family businesses.
Numerous regional fishermen cooperatives for artisanal fishery and one for trawlers are
present in the area.
Table 316 Total quantity, revenues, variable and fixed costs for the case study species
LANDINGS (tonnes)
Gear
GROTB
GRGNS
GRGTR
GRLLS
Grand Total

2003
1.3
95.3
13.6
2.0
112.2

Revenues (Euros/Boat/year
Gear
GROTB
GRGNS
GRGTR
GRLLS
Grand Total

Year
2005
2006
1.5
1.3
147.2
106.6
1.3
17.5
24.1
42.9
174.2
168.3

2004
1.5
91.1
24.4
3.6
120.6

2003
219
881
80
1010
2190

2004
414
4468
123
1101
6107
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Year
2005
270
3092
4
2028
5394

2006
212
2436
54
4020
6723

2007
1.0
144.0
20.0
33.0
198.0

2007
196
2515
68
3242
6020

2008 Average
1.0
1.3
82.6
111.2
24.3
16.8
19.0
20.8
150.0
126.9

2008 Average
200
252
1256
2441
69
67
982
2064
2507
4824

Table 317 Income, Variable, Fixed and Fuel costs are available for the period 2004-2007:

Income (Euros/Boat/Year)
Gear
GROTB

2003

2004
439108

GRGNS
GRGTR
GRLLS

52476

Variable costs
(Euros/Boat/Year)
Gear
GROTB

2003

94021

2008

125818

2004
33876

2005
19447

2006
34316

2007
62619

3375

8884

5569

6163

2004
4431

Year
2005
2006
5351
4594

2007
2236

Fixed costs (Euros/Boat/Year)
2003

GRGNS
GRGTR
GRLLS

423

Fuel costs (Euros/Boat/Year)
Gear
GROTB

98585

2007
834341

Year

GRGNS
GRGTR
GRLLS

Gear
GROTB

Year
2005
2006
619958 389865

2003

GRGNS
GRGTR
GRLLS

2004
137721
11377

493

441

9321

2008

665

Year
2005
2006
2007
64409 74166 124471
9164

2008

2008

13442

Landings of P. bogaraveo are sold on local markets for direct consumption, or transported to
non‐local markets of metropolitan areas (Patra, Preveza, Mesolonghi, Athens). For the
trawlers landings there is an open auction procedure, while fish caught from nets and long‐
lines are usually sold to a single buyer (fish merchant, restaurants, hotels, individuals). In all
cases the market demand is for fresh fish.
More detailed information regarding:
•
•
•
•

Proportion of total national employment
Proportion of total national gross domestic product (GDP)
Percentage unemployment in (1) total population (2) fishermen in general
Average annual earnings in (1) total population (2) fishermen in general
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is available through the National Statistical Service of Greece (www.statistics.gr), however
these estimates concern the whole fishing sector and the whole Greek territory, and is of no
use in this case study.

4.5.3 General:
Economic and social factors were considered in scientific analyses of various recent EU
funded Projects (e.g.: CAFÉ, TECTAC, EFIMAS, AFRAME), although the outcomes of these
studies have not been translated into advice for fisheries management.
Currently, socio‐economic studies are coordinated in the framework of the DCR scheme.
Under this scheme data provided include:
•
•
•
•
•
•
•

Income
Total cost (crew, fuel, repair, maintenance)
Fixed cost
Landing and Value of landings
Employment
Fleet capacity by gear
Fishing effort

However, since P. bogaraveo is not among the 27 target species of the DCR, fishery specific
socio‐economic data are not readily available, and all the previous information provided,
were estimated for the completion of this Case study.
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4.7. CS3c Black scabbardfish in ICES Sub-area IXa
4.7.1. Fisheries data
4.7.2. Fleet composition
The data are available now and historically for the length, age, tonnage (GRT/GT) and
power (KW) composition for each fleet ID listed are available
Metadata:
Variable
Survey
Vessel
Date

Description
Date of the survey
Name of vessel
Year that data refer to

Construction

Year of construction of the
vessel

Power (kW)
Length‐over‐all
(m)
Tonnage (GT)
Hooks

No. hooks

4.7.3. Effort data
Table 318 Effort data for longliners
Fleet ID
L/L type
Number
(vert, horiz
of
etc)
longlines
PORT_LL

horizontal
bottom
longline,
with
alternating
floats and
weights on
the main
line

1 per
fishing
haul

Hook
type and
size
120150BR
no.5

Effort
(days at
sea)

Effort
(days
fishing)

Effort
(soaktime)

~35-45h
(time
interval
between
gear
deployment
and
recovery)

GRT/GT
of
individual
vessels
~57

Fishing effort data could be improved for the fleets fishing this stock. Standardisation of
effort was done using different data sources. Methodologies for multiple time‐series
comparative analyses are taking place.

Landings and discards data
Time‐series of landings and discard data, disaggregated by fleet ID are not provided – rather
the source and data types are listed:
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Table 319 Source of time-series of landings and discard data
Variable
DB1
DB2
DB3
PRT
x
x
x
PORTO PARTIDA
x
DATA PARTIDA
x
x
DATA CHEGADA
x
x
x
DIA DESCARGA
x
x
PORTO DESEMBARQUE
x
x
x
NUMERO DE LANCES
x
x
TEMPO DE PESCA
x
x
NUMERO DE ANZOIS
x
EARTE
x
x
x
EGRUPARTE
x
x
ESUBSARTE
x
x
ERECTANGULO
x
x
PROFUNDIDADE
x
SP
x
x
CAPTURA
x
x
x
PREÇO EURO
x
ESEGMENT
x

Description
Code for vessel
Departure port
Departure date
Landing date
Landing day
Landing port
Number of hauls
Duration of fishing operation
No. hooks
Code for fishing gear (level 1)
Code for fishing gear (level 2)
Code for fishing gear (level 3)
Statistical rectangle
Depth
FAO species code
Total catch per species
Price in €
Métier

DB1: Data from logbooks from the period 2000‐2008
DB2: Revised data from logbooks.
DB3: Data provided by the Portuguese Administration

4.7.4. VMS data
Table 320 VMS Data
Fleet ID
Is VMS
monitoring
mandatory?

PORT_LL

YES

Do
VMS
data
exist?
State
years

Are VMS
data
available
for
scientific
analysis?

2000

Yes

If an EU
fleet,
has
funding
for
VMS
been
claimed
under
the
DCF?

Have
VMS
data
been
linked
with
logbook
or
observer
data?

Have they
been
postprocessed
to identify
fishing
gear?

Is a VMS
footprint
available for
each fleet?

No

N/A

N/A

Vessel Monitoring System (VMS) data from the Portuguese surveillance (period: 2000–2004)
and data from the monitoring system that records the activity of fishing vessels (MONICAP)
were analysed to assess the distribution of the fishing grounds and fishing time.
The recent EU adoption of 2 h time interval to transmit position is inadequate for estimating
fishing effort especially for static gears deployed by longliners.
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4.7.5. Observer data
Table 321 Observer activities
Fleet ID
Observer
If EU vessels – funded
type:
under DCF or
enforcement
compliance with EC
or scientific
Deep-water Licensing
or both?
Reg
PORT_LL
scientific
Yes
Table 322 Fisheries data recorded by observers
Fleet ID
Species
Species
Fishing
composition composition
effort
of retained
of
details
catch?
discarded
see
catch?
section
4
PORT_LL

Yes

Yes

Yes

% of
vessel
trips
covered
20%

VME
spps
e.g.
corals
and
sponges
etc
YES

Sampling
Plan /SOP
available?

Yes

Data made
available to
stock
assessments
Yes

PET5
spp

Seabirds

Marine
mammals

Turtles

Yes

No

Yes

No

The onboard discard sampling for Portuguese longline commercial fleet for deep‐water
species, targeting black scabbardfish, started in mid 2005 and is integrated in the Portuguese
Discard Sampling programme, included in the EU DCR/NP (Fernandes et al., 2009).
Onboard sampling on longline commercial vessels is programmed to be made once a month
to get discards and trip information.
The Portuguese black scabbardfish fishery shows very low percentages of discards and the
target species constitute nearly 84% of catch in weight. The 2008 results did not differ much
from the ones obtained for 2005‐2007 period. Discards of target species result from capture
of damaged fish by predation. In reality, only part of this damaged fish is actually discarded
because fishermen make use of the good parts of fish selling it in a different category. This
part of the catch has not been weighted although we know the number of damaged fish. The
problem is that damages are not uniform precluding its weight estimation.
Table 323 Descriptive statistics of percentages of total discards and landings in weight and in
number in relation to total catch observed on sampled trips during 2005‐2007 and 2008 (in
brackets).
Mean
Minimum
Maximum
sd
n
Weight

Number

5

Discards

2.31 (1.4)

0.5 (0.6)

4.8 (2.1)

1.31 (0.75)

12 (4)

Landings

97.7 (98.6)

95.2 (97.9)

99.5 (9.4)

1.31 (0.75)

12 (4)

Discards

6.7 (4.3)

1.7 (2.1)

15.0 (5.7)

3.98 (1.91)

11 (4)

Landings

93.2 (95.7)

85.0 (94.3)

98.3 (97.9)

3.98 (1.91)

11 (4)

PET – protected, endangered or threatened species.
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Table 324 Descriptive statistics of percentages of discarded and landed species in number for the
two sets of data analysed during 2005‐2007 and 2008 (in brackets).
Landings
Discards
Scientific name
Alepisaurus ferox
Alepocephalus bairdii
Aphanopus carbo
Aphanopus carbo damaged
Benthodesmus elongatus
Caelorinchus caelorhincus
Centrophorus granulosus
Centrophorus lusitanicus
Centrophorus squamosus
Centroscymnus coelolepis
Centroscymnus crepidater
Centroscymnus cryptacanthus
Coryphaena hippurus
Coryphaenoides rupestris
Dalatias licha
Deania calcea
Deania profundorum
Epigonus telescopus
Etmopterus pusillus
Etmopterus spinax
Gadomus longifilis
Galeus melastomus
Hexanchus griseus
Isurus oxyrinchus
Lepidion guentheri

Mean
0.0
0.0
79.4 (82.4)
8.4 (8.7)
0.0
0.0
0.0
0.01 (0.03)
1.5 (2.0)
0.7 (0.17)
0.3 (0.3)
0.0
0.0
0.0
0.0
1.7 (1.5)
0.01 (0.03)
0.0
0.0
0.0
0.0
0.01 (0.03)
0.0
0.0
0.0

Minimum
0.0
0.0
63.8 (81.4)
1.1 (6.5)
0.0
0.0
0.0
0.0
0 (1.4)
0 (0.1)
0.0
0.0
0.0
0.0
0.0
0.5 (1.1)
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Maximum
0.0
0.0
90.6 (83.5)
15.9 (11.8)
0.0
0.0
0.2
0.1 (0.1)
3 (2.5)
4.5 (0.2)
2.5 (0.5)
0.0
0.0
0.0
0.0
3.6 (2.0)
0.1 (0.1)
0.3
0.0
0.0
0.0
0.1 (0.1)
0.3
0.0
0.0

sd
0.00
0.00
7.4 (1.05)
4.49 (2.76)
0.00
0.00
0.08
0.03
0.87 (0.55)
1.39 (0.06)
0.66 (0.26)
0.00
0.00
0.00
0.00
0.86 (0.46)
0.04 (0.06)
0.08
0.00
0.00
0.00
0.03 (0.06)
0.08
0.00
0.00

Mean
0.03 (0.03)
0.7 (0.3)
0.0
0.0
0.0
0.01 (0.1)
0.0
0.0
0.0
0.02
0.1 (0.03)
0.01 (0.03)
0.01
0.01
0.01
0.0
0.0
0.0
3.3 (2.5)
0.5
0.03 (0.03)
0.2 (0.8)
0.0
0.01
0.04

Landings
Scientific name

Mean
0.0
Lepidion spp
Loliginidae,Ommastrephidae 0.01 (0.03)
0.0
Nesiarchus nasutus
0.3 (0.8)
Phycis blennoides
0.05 (0.03)
Prionace glauca
0.0
Raja spp
0.8 (0.03)
Scymnodon ringens
0.0
Somniosus microcephalus
0.0
Synaphobranchus kaupii
0.0
Thunnus alalunga
Trachyrincus scabrus
0.0
0.01 (0.03)
Xiphias gladius

Minimum
0.0
0.0
0.0
0 (0.4)
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Minimum
0
0 (0.1)
0.0
0.0
0
0 (0)
0.0
0.0
0.0
0.0
0 (0)
0 (0)
0.0
0.0
0.0
0.0
0.0
0.0
0 (1.4)
0.00
0 (0)
0 (0.2)
0.0
0.0
0.0

Maximum
0.3 (0.1)
2.9 (0.5)
0.0
0.0
0.3
0.2 (0.2)
0.0
0.0
0.0
0.3
0.4 (0.1)
0.1 (0.1)
0.1
0.1
0.1
0.0
0.0
0.0
8.9 (4.2)
3.4
0.3 (0.1)
1.9 (1.9)
0.0
0.1
0.3

sd
0.08 (0.06)
0.83 (0.21)
0.0
0.0
0.08
0.05 (0.12)
0.0
0.0
0.0
0.08
0.15 (0.06)
0.03 (0.06)
0.03
0.03
0.03
0.0
0.0
0.0
3.01 (1.49)
1.10
0.08 (0.06)
0.50 (0.98)
0.00
0.03
0.11

Discards

Maximum
0.0
0.1 (0.1)
0.0
1.6 (1.6)
0.6 (0.1)
0.1
5.8 (0.1)
0.1
0.0
0.1
0.0
0.1 (0.1)
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sd
0.00
0.03(0.06)
0.00
0.45 (0.67)
0.16 (0.06)
0.03
1.55 (0.06)
0.03
0.00
0.03
0.00
0.03 (0.06)

Mean
0.02
0.0
0.07 (0.03)
0.06 (0.1)
0.03 (0.03)
0.01
0.1
0.0
0.5 (0.03)
0.0
0.06 (0.07)
0.0

Minimum
0.0
0.0
0 (0)
0 (0)
0.0
0.0
0.0
0.0
0 (0)
0.0
0 (0)
0.0

Maximum
0.3
0.0
0.4 (0.1)
0.6 (0.3)
0.3 (0.1)
0.2
0.3
0.0
3.1 (0.1)
0.0
0.3 (0.1)
0.0

sd
0.08
0.00
0.13 (0.06)
0.17 (0.17)
0.08 (0.06)
0.05
0.09
0.00
0.88 (0.06)
0.00
0.11 (0.06)
0.00

Species ID keys are available and fit for purpose.
The species are recorded by weight and number.
Observers on vessels in the PORT_LL fleet record number of hooks and soaking time.
Corals and sponges are have not been reported as caught during observer trips.
PET spp captured by the longline fleet:
Centrophorus granulosus (Gulper Shark) ‐ Vulnerable
Centrophorus lusitanicus (Lowfin Gulper Shark) ‐ Vulnerable
Centrophorus squamosus (Nilsonʹs Deepsea Dogfish) ‐ Vulnerable
Centroscymnus coelolepis (Portuguese Dogfish) ‐ Near Threatened
Centroselachus crepidater (Longnose Velvet Dogfish) ‐ Least Concern
Chimaera monstrosa (Rabbitfish) ‐ Near Threatened
Chlamydoselachus anguineus (Scaffold Shark) ‐ Near Threatened
Dalatias licha (Kitefin Shark) ‐ Near Threatened
Deania calcea (Shovelnose Spiny Dogfish) ‐ Least Concern
Etmopterus pusillus (Smooth Lanternshark) ‐ Least Concern
Etmopterus spinax (Velvet Belly Lanternshark) ‐ Least Concern
Galeus melastomus (Blackmouth Catshark) ‐ Least Concern
Hydrolagus lusitanicus ‐ Data Deficient
Prionace glauca (Blue Shark) ‐ Near Threatened
Isurus oxyrinchus (Atlantic subpopulation) (Shortfin Mako) ‐ Vulnerable
Scymnodon ringens (Knifetooth Dogfish) ‐ Data Deficient
No records of seabird captured by fleet are available.
In PORT_LL marine mammals are not captured by the fleet. In this case they are active
predators of the catch.
No records of turtle spp captured by fleet are available.
Observer coverage, availability and quality of observer data, and the use of data could be
improved through a revision of the current sampling plan. The updated sampling design
could be applied for different precision levels and cost functions.

4.7.6. Fishing footprint
There is a spatial and temporal fishing footprint of effort for each of the fleets fishing the
stock for the period 2000‐2004. This is supported by VMS and logbook data, plus fishermen’s
knowledge. The results are published in the PhD thesis Machado, P. A. C. P. B., 2008. The
spatial distribution of the fishery for black scabbardfish (Aphanopus carbo Lowe, 1839) and
associated species in the Portuguese continental slope. Dissertação para obtenção do Grau
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de Doutor em Ciências de Engenharia. Instituto Superior Técnico, Universidade Técnica de
Lisboa.
Changes of Sesimbra’s longline artisanal fleet fishing footprint over time have been
described by Bordalo‐Machado et al. (2009) as follows:
By the time the fishery started, in the early 1980s, the fleet comprised small artisanal vessels, having
an average LOA of around 11 m, an engine power of ca. 96 kw and a gross registered tonnage of 16.6
t. Between 1992 and 1995, the average values of the vessels’ technical characteristics increased to 16.3
m LOA and 137 kw engine power. In 2002 and 2003, larger vessels entered the fleet, resulting in a
new rise in average values to 308 kw engine power, 17 m and 45 t gross tonnage. The number of
vessels in the fleet reached a maximum in 1986 (28) and decreased to 15 in 2004. At present, fleet size
remains below 20, with more than 95% of the vessels registered in Sesimbra port. The number of
hooks used per gear rose from 3600 in the early years of the fishery to more than 9000 in 2004.
There is no information on the distribution of fishing effort by depth strata.
The highest level of disaggregation available from log book is rectangle and the lowest by
ICES sub‐division.

4.7.7. Abundance indices derived from commercial catch and effort data
To account for the effects of differences on technical characteristics (e.g., tonnage, length etc)
and of fishing gears (e.g., number of longlines, hooks etc), standardized CPUE or LPUE
(Landings‐Per‐Unit‐Effort) estimates are more adequate to reflect abundance trends of the
exploited species (Figueiredo and Farias, 2009). Monthly LPUE was calculated for each
vessel as the ratio total landed weight (kg) / number of fishing trips. Only vessels having
total monthly landings >= 1,000 kg and a monthly number of fishing trips >= 5 were
considered in the analysis.
Although there is no information on the number of hooks used per trip for the present data,
it is known from interviews with the fishermen that each vessel uses the same number of
hooks on each trip (Bordalo‐Machado & Figueiredo, 2008). Hence, the effect of the number
of hooks on the effort estimates is extracted from the model when we extract the effect of the
vessel.
In order to obtain standardized monthly effort estimates of the fleet a GLM analysis was
conducted, considering as factors YEAR, MONTH and VESSEL. The general expression of
the model is indicated below:
g(LPUEijkl) = αiYEARi + βjMONTHj + λkVESSELk + εijkl,
εijkl ~ N(0,σ2)
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where αi (i = 1995,…,2008), βj (j = 1,…,12) and λk (k = 1,…,33) are coefficients to be
determined. The quality of the model adjustment was evaluated by quantile residuals
analysis.
The following figures were compiled from a Working Document sumitted to WGDEEP in
2009. (Figueiredo and Farias, 2009).

Figure 204 LPUE (kg/no.trips) box‐plots of 33 vessels from the Sesimbra longline fishery with
activity directed to black scabbardfish in the period 1995 – 2008.
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Figure 206 Monthly landings and standardized monthly effort estimates directed to black
scabbardfish in the period 1995 – 2008.
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Figure 205 Frequency distribution of LPUE (kg/no. trips).

0

Landings

LPUE (kg/no.tr

2000
1800
1600
1400
1200
1000
800
600
400
200
Month - Year
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Year - month
est LPUE

est 2.5 %

est 97.5%

Figure 207 Monthly LPUE estimates with 95% confidence intervals from the adjusted GLM model.

4.7.8. Information and data made available by fishers, fisher organisations
or other stakeholders
The ongoing Project Lot1: “Joint data collection between the fishing sector and the scientific
community in Western Waters” is intended to strengthen the cooperation between the
scientific community and the fishing community as a tool for the implementation of the
Common Fisheries Policy (CFP). Information provided includes:
Information about the vessel:
•
•
•
•
•

Name
License no. and port
Vessel length‐over‐all
Power
Skipper’s name and contact

Catch composition:
•
•

Length sampling of black scabbardfish
Length sampling of deep‐water sharks

Description of each trip:
•
•
•
•
•

Departure and arrival date, time and port
Selling port
Fishing operation (gear deployment and gear recovery):
Starting and ending time
Initial and final geographical position
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•
•
•

Depth
No. hooks
No. hooks lost

Seabed geology:
•
•
•
•
•
•
•

Occurrence of scleractinian cold water corals
Catch composition: landed weight
Discarded species
Occurrence of marine mammals
No. individuals
Species identification
Approx. lost catch

The contribution by fishers could be greater if they were more committed to cooperation
studies such as that described above and less sceptical about the role played by scientists not
only in ensuring sustainability but also protecting fishers’ social and economical interests.

Fisheries data in general:
Other approaches could be followed to estimate fishery dependent abundance indices if
detailed information on hauls was available, namely geographical coordinates, soaking time,
number of hooks (initial and lost at the end of the trip).

4.7.9. Fisheries‐independent survey data
There is no fisheries independent survey. However during 2009 the Planning Group on
Northeast Atlantic Continental Slope Survey (PGNEACS) met to review the proposal for an
international coordinated survey on slope and deep‐water areas of the NE Atlantic. In that
meeting survey needs were re‐assessed and the main deep‐water fish resources in the NE
Atlantic reviewed. Their spatial extent and exploitation patterns were summarized and the
necessary survey attributes to produce advice on single stocks of commercial species, non
target species and advice on the impact of fishing on the deepwater ecosystem were
identified.
An independent index might be available if the surveys proposed by ICES PGNEACS will
be financed by DG MARE.
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4.7.10. Biological data
Table 325 Summary of biological data ((q) :quarterly; (a) annual; (O) collected by observers; (MS)
market sampling; both (OMS)).
Fleet ID/
Survey ID

Length
comp.

PORT_LL

19982009
monthly
MS

Retained or Survey
Age
Sex
Length
comp.
comp.
&
weight
at age
199819982008
2009
monthly
monthly
MS
MS

Maturity
comp.

Length
comp.

Age
comp.

Discarded
Sex
Length
comp.
&
weight
at age

Maturity
comp.

19982009
monthly
MS

Age data:
Under a recent Portuguese project specimens were sampled from Portugal mainland Azores
and Madeira (Vieira et al., 2009). The otoliths were extracted, cleaned, and dried. For age
assignment, the right otoliths were embedded in epoxy resin and then transversely
sectioned with a diamond‐tipped saw blade (Labcut 230 Cutting Machine), rotating at 3700
rpm. The obtained slides were mounted in a glass and observed at a binocular microscope
with a solution of glycerol‐alcohol (A/A).
The ages have been validated using indirect methods.
With regard to the reliability of the data they have not been accepted by ICES WGDEEP at
the time of writing.
There have to date been no ageing workshops for this species.
It is strongly recommended that workshop be convened to reassess all sources of
information available on the species (e.g. survey data from Scotland, Ireland, fishery data
from fleet with positive catches of black scabbardfish) The workshop should include the
participation of researchers from both the southern and northern fisheries.
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4.7.11. Ecosystem, biodiversity and VME data
Table 16126 Data available in support of ecosystem based management
Marine Strategy
Data in support of
Data source(s)
descriptor
ecosystem based
management
(1) Biological diversity Species assemblage
YES
composition
VME -spatial distribution NO
VME – species
NO
composition
Fishery interactions with NO
VMEs
Presence of PET – spp YES
PET – population
For some species
biology
PET – fishery
NO
interactions
(2) Non-indigenous
Invasive
NO
species
Introduced
NO
(3) Populations of
Addressed in Sections
commercially exploited 1, 3, 4
fish and shellfish
(4) Food webs
Data on prey, predators. Few data from
Fishery impacts on
commercial landings
prey/predators
abundance, addressed
in section 4 below
(5) Eutrophication
(6) Sea-floor integrity
Addressed in Section 4 NO
below
(7) Hydrographical
Few data from some
conditions
surveys
(8) Contaminants in
Any data on levels of
NO
waters/ecosystem
e.g. metals PCBs
(9) Contaminants in fish Addressed in section 4
Yes data from
and other seafood
below
commercial landings
(10) Properties and
Few data from surveys
quantities of marine
litter
(11) Introduction of
NO
energy, including
underwater noise

Are there any data
issues?

A coherent structural picture of the benthic megafauna from the Portuguese continental
slope, was done based on stratified random samples collected during IPIMAR’s deep‐water
surveys held between 1994 and 1998 (Figueiredo, 2003). For each haul trawl a multitude of
spatial, temporal, physical and biological data are available.
In the first part of this study, community indicators and species indices were estimated by
trawl haul. These estimates constituted an important basis for the first general overview of
the underlying structure of the benthic megafaunal community.
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To refine the general overview, Haitian’s K‐Means Clustering Method was applied to
biomass and abundance data sets and twenty clusters were identified. The adequacy of this
aggregation pattern to reflect the underlying structure of the benthic megafaunal
community was evaluated by following a simple ecological idea that considers trawl hauls
only as snapshots of that structure and that by considering the spatial and temporal scales
adopted and the areas covered by the surveys it would be possible to determine the
structure.
Even though there was an unbalanced number of trawl hauls both between months and
between years, depth proved to be an important factor for cluster discrimination. Three
main groups of median depth clusters (shallow, intermediate and deep) were identified and
a closer examination allowed a further separation. The shallow and intermediate groups
were both separated into two subgroups, which differed according to latitude. The deepest
group was also separated into two subgroups, one with a median depth around 600 m and
the other with a median depth around 800m. Following this separation, pairwise cluster
comparisons were then performed in order to identify the most important benthic faunal
contributors responsible for cluster separation.
Bottom topography and sediment type information, made available by Instituto Geológico e
Mineiro of Portugal, were used to evaluate the consistency and robustness of clusters and to
investigate the possible existence of a coherent spatial pattern between the two sources of
information. The results obtained suggested that besides some explicit sediment
relationships, spatial components are particularly important and it turns out that they are
intrinsically related with the data. This spatial dependency was statistically modelled via
Geographically Weighted Regression (GWR). GWR output was further used as an indicator
tool for interpreting changes in community indices and for perceiving their relative shifts
over time, using the 2001 Portuguese deep‐water survey data collected from the Algarve and
Alentejo regions as an illustrative example.
The consistency of the results obtained from different and independent analytical
approaches supports the idea that the methodology developed in the work presents an
adequate picture of reality. With this picture it will be possible to evaluate different
scenarios for the future of the deep‐water community; these are usually most closely
associated with changing fishing pressures. In fact the methodology followed in this work
may constitute an important contribution for evaluating different impacts on the ecosystem
as a whole, particularly in respect to questions concerning its biodiversity
There is no monitoring of the health of ecosystems in the stock area; however primary
production and spatial and temporal distribution of plankton species are monitored on an
irregular basis.
No non‐fishing human activities are thought to impact the ecosystem significantly.
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4.7.12. Ecosystem modelling
Although there is no marine ecosystem model accepted for Portuguese waters, studies have
been made in particular areas (e.g. estuaries, rivers) using specific models such as ecopath.
Furthermore IPIMAR has one research team currently involved on EU projects related to
modelling ecosystem, particularly INDISEAS (http://www.indiseas.org) and, more recently,
MEFEPO (http://www.liv.ac.uk/mefepo/index.htm). INDISEAS, main objective was to
evaluate the effects of fisheries on marine ecosystems using a panel of ecological indicators.
To facilitate effective communication of these effects, some indices where calculated for the
Portuguese waters based on IPIMAR’s scientific surveys. The EU project MEFEPO aims to
show how ecosystem‐based fisheries management can be made operational in Europe.
There is some understanding of predator/prey relationships in Portuguese waters mainly on
the shelf. Almost no studies are available for slope species as is the case of black
scabbardfish
In Portuguese waters there is some sampling on stomach contents mainly for the coastal
species

4.7.13. Fishery interactions
IPIMAR has conducted in recent years some exploratory surveys, specially in the south and
southwest coast, to map bottom topography and to evaluate the adequacy of the bottom for
several fishing gears namely trawl, traps and longline (Henriques, 2005).
There is no reporting system for lost and abandoned fishing gear (particularly gillnets).
The bait used in these fisheries comprises small pelagic fishes or cephalopods, which are
sourced sustainably. This aspect of the fishery is not monitored.

4.7.14. Pollutants and contaminants
Contaminant levels in this stock species has been studied by an IPIMAR team that
collaborated in a Portuguese project on blackscabbard fish. The concentration of toxic metals
was determined for various tissues collected from specimens sampled at different
geographic areas and at different seasons. The project results can be found in Costa et al.,
2009.
Other recent publications regarding contamination levels in black scabbardfish include
Alfonso et al., 2007; Alfonso et al., 2008; and Anacleto., 2009.
The ecosystem effects (negative and positive) of marine debris and examine options for its
collection and disposal have not been assessed.
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4.7.15. Vulnerable Marine Ecosystems (VMEs)
The FAO guidelines on VME identification and composition have not been interpreted in
this stock area.
Although a substantial part of the stock area has not been mapped, some information
suggests the existence of coral and sponges. The topography of the region includes
seamounts and canyons which are often associated with VMEs.

Corals:
There is no detailed mapping about the occurrence and distribution of cold water corals in
the Portuguese waters because no study has yet focused on the issue.
Data on Coral VMEs was collected during to prospection surveys along the Portuguese
coast: the N.R.P. “Faial” survey in SW and S Portugal in 1957 (Pérès, 1959) and the
geological prospection survey “Hespérides” onboard N/O “Jean Charcot” in 1976 (Marques
e Andrade, 1981).
Pérès (1959) identified a biological community of deep‐water corals in front of Malhada (S of
the outfall of River Sado 38º 16’.5 N e 8º 56’.4 W), at a depthn of 300‐350 m. These
communities occupy the more abrupt areas of the continental slope and are replaced by
epibathyal silt in the less abrupt areas.
The survey “Hespérides” operated between 368 and 4407 m, comprising the rocky bathyal
and part of the Iberian Peninsula bathyal, namely the sector Vigo Mount/ Vasco da Gama
Mount/Galzia Bank and the Danish Bank. The fauna was mostly composed by a large
number of madrepores.
More recently, A. Frewald compiled a database that included the occurrence of Lophelia
pertusa in the NE Atlantic (Fig. 208).
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Figure 208 Distribution of Lophelia pertusa in NE Atlantic (A. Frewald, pers. comm.).

Canyons:
Information on canyons can be found at: (http://monican.hidrografico.pt/en/monican‐
project‐detail.php)
Climate changes studies:
Project MONICAN ‐ MONItoring the Nazaré CANyon area .Duration: 2008 ‐ 2012
Objective: This project aims to establish an oceanographic monitoring network off Nazare,
improving the capacity to predict the climate change and its effects on coastal populations,
and to mitigate more effectively the effects of natural hazards and improve the safety and
efficiency of marine operations.
The following activities are planned:
1. Implementation of the oceanographic in‐situ network
• Deployment of an offshore buoy in deep waters and a coastal buoy in shallow
waters with directional wave, meteorological, physical and chemical sensors.
• An ADCP should be included in the mooring of the offshore buoy.
• Installation of tide gauges in Nazaré and Peniche.
2. Real time monitoring
• Set up the network transmission data.
• Conceive and run an information distribution system with on‐line updates.
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3. Quality Control
• Develop and maintain a website allowing general public access to network and
environmental results and last valid data/results.
• Execute regular cross‐validation of model and measured data.
4. Prediction system
• Establish short term prediction schemes based on statistical adaptive prediction
filters. Implementation of a model for ocean wave prediction, ocean circulation
and oil spill forecasting models. Maintain a forecast/nowcast validation by
estimating errors from observations (buoys, satellite and cruise data).
• Training in operating and interpretation of model results.
5. Co‐ordination
• Co‐ordinate the several tasks, providing on‐line data and forecasts transfer to
end‐user.
• Provide a basis for environmental assessment studies. Provide data report and
network integrated reports every year. Establish direct links with local
authorities, Civil Protection, Search and Rescue teams, Oil spill readiness teams,
Harbours, Meteorological Service, tourism operators, sportive marine activities,
research groups among Universities and Industry..

4.7.16. Socio‐economic data

All data are available on the DEEPFISHMAN website – only a review of metadata is given
here.
The jurisdiction of the fishery falls under Portugal EU CFP.
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Table 16227 Main socio‐economic characteristics of the fleet
Fisheries socioIndicate which
How are the data
economic data
fleet IDs
currently used in
MSE and
stock/fisheries
management?
Demographics
PORT_LL
Not used

Migration
Sexual equality

PORT_LL

N/K
Not used

Full-time vs part-time
employment

PORT_LL

Not used

Sea based
employment

PORT_LL

Not used

Land based
employment

PORT_LL

Not used

PORT_LL

Not used

Repair costs
Equipment/gear
Global markets
HACCP6
Catch values

PORT_LL
PORT LL

Not used

Fuel costs

PORT_LL

Grey5 market data
Dependency and
distribution links
Ethnicity data
Fish consumption
Export data
Import data
CITES
Capital costs

PORT_LL

Not used

5

Are the data available to
you? If so please append as
a separate document. If not
please identify source. Are
there any data issues?
Information available for 15
vessels. See
PORT LL demographic.xls
N/K
Information available for 15
vessels. See
PORT_LL_employees.xls and
PORT LL processing unit.xls
Information available for 15
vessels. See
PORT_LL_employees.xls and
PORT LL processing unit.xls
Information available for 15
vessels. See
PORT_LL_employees.xls and
PORT_LL_processing unit.xls
Information available for 15
vessels. See
PORT_LL_employees.xls and
PORT_LL_processing unit.xls

Yes. See
PORT_LL_revenue.xls
Data not yet available
Yes. Bottom longline

Yes. See PORT_LL_landings
and value.xls and
PORT_LL_landings and
prices.xls
Data not yet available

Grey market, that is where fish is distributed without sales records and is opaque to the competent authorities.
HACCP -Hazard Analysis Critical Control Points – analytical process and EU requirement relating to global
trade and food quality.
6
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Figure 209 A map showing the geographic location of fishing grounds.

The mean distance from home port to main fishing grounds is recorded as follows:
Each vessel explores the same fishing ground all year round.
Data by vessel is in file PORT_LL_distance port.xls
Metadata:
Variable
Vessel

Description
Coded name
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DLH (nm)
DDH (nm)
DHH (nm)
DLD (nm)
DDD (nm)
DHD (nm)

Distance between landing port and hauling location (nautical miles)
Distance between departing port and hauling location (nautical miles)
Distance between home port and hauling location (nautical miles)
Distance from landing port and gear deployment location (nautical miles)
Distance between departing port and deployment location (nautical miles)
Distance between home port and deployment location (nm)

The number of vessels, vessel size in terms of length or GRT, mean engine power etc are
recorded in the following:
File PORT_LL_vessels.xls
Metadata:
Data relative to the 17 vessels that compose the fleet:
Length‐over‐all (m)
GRT = Gross Register Tonnage
Engine power (kW)
In the southern component of black scabbardfish stock the fishing gear used is horizontal
bottom longline, where alternating floats and weights occur at constant intervals along the
main line.
The average trip duration is 2‐3 days; and each vessel has on average 8 people working at
sea and 8 working on land.
Fisher data is recorded as follows:
FILE PORT_LL_employees.xls
Metadata:
Variable
Vessel_ID
Person_ID
Working place
Age
Children
Grandchildren
Dependent people
Wifeʹs age
Living in Sesimbra
Education
Time in fisheries
Time
in
BSF
fisheries
Observations

Description
Number code for vessel
Number code for person
Name of city
Number of children
Number of grandchildren
Number of people living dependent on him
Y/N
Level of education: elementary, middle, high, over high school, illiterate,
can read but never went to school
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Note: All are working full‐time
The fleet is composed of approximately 115 men working at sea and 118 men working in
land, all working full‐time. This information refers to only 15 of the 17 vessels that comprise
the fleet.
Each vessel has an owner who is typically also the skipper. 16 vessels are represented by to
an association of fishermen and producers that encompasses inland infra‐structure and
human resources for fish packaging, conservation and market supply operations.
The quantity and value of the target species landed is recorded as follows:
FILE: PORT_LL_landings.xls
Metadata:
Data source
Variable
Year
Area
Total weight (ton)
Total value (x1000 €)

Portuguese Statistics Institute
Description
2006‐2007
Portugal and Sesimbra (port where black scabbarfish is landed in
Portuguese mainland)
Total weight of landed black scabbarfish
Total value in thousands of euros of landed black scabbardfish

There are two fishermen associations: ArtesanalPesca and Associação de Armadores e
Pescadores do Centro e Sul, both based in Sesimbra.
Approximately 40% of the sale value is divided by the fishermen.
Landings of black scabbardfish in Sesimbra are bought by an association of fishermen and
sold mainly within the national market: approx. 60‐70% is sold to large distribution chain
stores, approx. 10‐15% for frozen products market, and approx. 10% to local markets.
(Source: ArtesanalPesca)
The market is characterised as single buyer with a contract with prices pre‐established
within the fishermen association that buys the fish.
Total landings and the average prices are provided as follows:
File PORT_LL_landings and prices.xls
Metadata:
Species
Landing port
Data source

Black scabbardfish
Sesimbra
ArtesanalPesca (fishermen association)
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Year
Month
landings (kg)
average price €/kg

2006‐2008
January‐February

All fish landed in Sesimbra is bought by a local association of producers and ship‐owners
that is responsible for the processing and commercialization of fish. Fish is sold as fresh
whole fish, fresh and frozen fillets, and frozen fish steaks.
The total quantity and value of the product produced is as follows:
FILE: PORT_LL_landings and value.xls
Metadata:
Species
Landing port
Data source
Year
Month
landings (kg)
price €

Black scabbardfish
Sesimbra
ArtesanalPesca (fishermen association)
2006‐2008
January‐February

The number and location of processing units and the total number of employees is
provided as follows:
FILE PORT_LL_processing unit.xls
Metadata:
No. processing units
Location
Name
Variable
Artesanalpesca (fishermen
association )
Sea crew
Land staff

1
Sesimbra
ArtesanalPesca (fishermen association)
Description
People working in the fishermen associationʹs office
People working at sea for all vessels that are members of the
fishermen association
People working in land for all vessels that are members of the
fishermen association

The revenues, costs and profits of processing units are recorded as follows:
FILE: PORT_LL_revenue.xls
Metadata:
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Information relative to the fishermen association (ArtesanalPesca):
Data source

Artesanal Pesca

Year
Revenue €
Costs €
Profit €

2006‐2008

Information from ArtesanalPesca, the association that represents the great majority of
vessels related to the black scabbardfish exploitation and encompasses inland infra‐structure
and human resources for fish packaging, conservation and market supply operations.
Note: Costs related with infrastructure, salaries and consumables are not discounted.
Some vessels have applied for subsidies within the new EU framework (IV) for
modernization of vessels. The allowance is of about 10‐15 thousand € and is to cover
acquisition of new equipment (VHF radios, color radars, etc), to improve the stowage
conditions of the vessels, to buy better quality and more hygienic plastic materials in
replacement of the wooden equipment currently used on the vessels.
The proportion of total national employment in (catching, marketing, processing etc of all
species and of the case study species is provided as follows:
FILE PORT_LL_demography.xls
Metadata:
Variable
Area
Sub‐area
Date
Population
Active with profession for over 12 years (a)
Working in
fisheries
Total
Working in
fisheries
Employer
Working in
fisheries
Self‐employed
Working in
fisheries
Family worker not paid
Working in
fisheries
Employed by others
Working in
Active
member
fisheries
cooperative
Working in
Other situation

Description
Sesimbraʹs landing port is included in
sub‐area ʺCentreʺ
Date of census
Total no. people
No. people working for over 12 years
Total no. people working in fisheries

Working for his family without being
paid

of
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fisheries
Source: General Population Census
(a) Over 10 years for 15‐XII ‐ 1960 and 1970
census.
(b) Present population
(c) Over 15 years old in 12‐III‐2001 census
(d) For 15‐XII‐1960, people unemployed or doing military service were excluded from the
Active population
(e) Data for 1970 were estimated at 20%.

4.7.17. Comments
Economic and social factors are NOT considered in scientific analyses and advice to fisheries
management.
There are currently no socio‐economic studies.
For EU fleets, socio‐economic data is provided under the DCF?
The major gaps in knowledge of this species in NE Atlantic relate to life history
characteristics. There is poor information of its stock dynamics, specifically the spatial and
temporal distribution of the different life stages. Moreover, there is poor knowledge
regarding the stocks’ natural mortality and recruitment.
Other approaches could be followed to estimate fishery dependent abundance indices if
detailed information on hauls was available, i.e. geographical coordinates, soaking time,
number of hooks (initial and lost at the end of the trip) etc.
Fisheries independent survey data are required for a more complete understanding of the
population strata.
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4.8. CS 4. NE Atlantic oceanic redfish (Sebastes mentella)
4.8.1 Beaked redfish, Sebastes mentella, in the northeast Atlantic, ICES areas I & II
4.8,1.1 Fisheries data
4.8.1,2 Fleet composition
No information available as such. These may be available but will require extended time and
effort on this issue. If so, priority should be given to the analysis of the Norwegian and
Russian fleet data, which go back to 1986 and 1965 respectively.
4.8.1.3 Effort data
Table 328 Availability of effort data or demersal and pelagic trawlers
Fleet ID

ESTDT
ESTPT
FARDT
FARPT
FRADT
FRAPT
GERDT
GERPT
GRLDT
IREDT
ICEDT
ICEPT
LTUDT
LTUPT
LVADT
NETDT
NORDT
NORPT
POLDT
POLPT
PORDT
PORPT
RUSDT
RUSPT
SPADT
SPAPT
UKDT
UKPT

Trawl type
(single, double
etc)
Demersal NEZ
Sval
Pelagic
Demersal NEZ
Sval
Pelagic
Demersal NEZ
Sval
Pelagic
Demersal NEZ
Sval
Pelagic
Demersal NEZ
Sval
Demersal NEZ
Sval
Demersal NEZ
Sval
Pelagic
Demersal NEZ
Sval
Pelagic
Demersal NEZ
Sval
Demersal NEZ
Sval
Demersal NEZ
Sval
Pelagic
Demersal NEZ
Sval
Pelagic
Demersal NEZ
Sval
Pelagic
Demersal NEZ
Sval

Min codend
mesh size 18
+

+

+

+

+
+
+

+

+
+
+

+

+

+

Pelagic
Demersal NEZ +
Sval
Pelagic
Demersal NEZ +
Sval
Pelagic

135
mm
sorting grid
100 mm
135
mm
sorting grid
100 mm
135
mm
sorting grid
100 mm
135
mm
sorting grid
100 mm
135
mm
sorting grid
135
mm
sorting grid
135
mm
sorting grid
100 mm
135
mm
sorting grid
100 mm
135
mm
sorting grid
135
mm
sorting grid
135
mm
sorting grid
100 mm
135
mm
sorting grid
100 mm
135
mm
sorting grid
100 mm
100 mm, 125
mm, 135mm
+sorting grid
100 mm
135
mm
sorting grid
100 mm
135
mm
sorting grid
100 mm

Effort (days at
sea)

Effort (days
fishing)

Effort (hrs
fishing)

GRT/GT of
individual vessels

+

N/K

N/K

N/K

N/K

KW of
individual
vessels
N/K

+

*)
N/K

*)
N/K

*)
N/K

*)
N/K

*)
N/K

+

*)
N/K

*)
N/K

*)
N/K

*)
N/K

*)
N/K

+

*)
N/K

*)
Germany 1980-

N/K
N/K

N/K
N/K

N/K
N/K

+

*)
N/K

*)
N/K

N/K
N/K

N/K
N/K

N/K
N/K

+

N/K

N/K

N/K

N/K

N/K

+

N/K

N/K

N/K

N/K

N/K

+

*)
N/K

*)
N/K

N/K
N/K

N/K
N/K

N/K
N/K

+

*)
N/K

*)
N/K

N/K
N/K

N/K
N/K

N/K
N/K

+

N/K

N/K

N/K

N/K

N/K

+

*)

*)

*)

*)

N/K

+

*)
N/K

*)
N/K

*)
N/K

*)
N/K

N/K
N/K

+

*)
N/K

*)
N/K

N/K
N/K

N/K
N/K

N/K
N/K

*)
*)

*)
*)

N/K
N/K

N/K
N/K

+

*)
N/K

*)
N/K

N/K
Russia 1965Side and stern
trawlers
N/K
N/K

N/K
N/K

N/K
N/K

+

*)
N/K

*)
N/K

N/K
N/K

N/K
N/K

N/K
N/K

*)

*)

N/K

N/K

N/K

18

When fishing in the Fisheries Protection Zone at Svalbard, Russian vessels may use the same mesh size as in
the Russian Economic Zone, i.e., 125 mm. For many years, when targeting S. mentella in the Svalbard zone and
in a defined area within the Norwegian Economic Zone, it was allowed to use 100 mm mesh size. The sorting
grid (50 mm distance between the bars) was not enforced in the demersal fisheries until 1997.
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4.8.1.4 Landings and discards data
The time series for catches (landings) as annual totals by country per ICES area, and
separately for the demersal and pelagic fisheries are directly available from the ICES Arctic
Fisheries Working Group report in Tables 6.1 to 6.5 (ICES, 2009a)19. Discards are illegal in
waters under Norwegian jurisdiction. However, discarding occurs in the coastal fishery and
possibly in the ocean going fishery but there are no discard estimates. Unreported bycacthes
may occur in other pelagic fisheries (e.g. blue whiting) but no figures are available to
describe them. Time series of landing by fleet/gear for the period 1977‐2005 is available from
Table 13 in Kaspersen (2008).

4.8.1.5 VMS data
Table 329 VMS coverage
Fleet
ID

Is VMS
monitoring
mandatory?

NORP
T/NOR
DT

Do VMS
data exist?
State years

Are VMS data
available for
scientific
analysis?

If an EU
fleet, has
funding for
VMS been
claimed
under the
DCF?
N/K

Yes for vessels 2001Yes
> 24m (i.e. all
vessels from
this fishery)
NB. The data is available as raw data within IMR but not outside

Have VMS
data been
linked with
logbook or
observer data?

Have they been
post-processed
to identify
fishing gear?

Is a VMS
footprint
available
for each
fleet?

Not yet done

Yes

Yes

There have not been any VMS analyses to date.
The current collection of VMS data is considered appropriate (NORPT/NORDT), but the use
of the data is still limited due to the absence of dedicated tools for easy access and analysis.
The main improvement envisaged is the development of software for browsing and
analysing the VMS data.

19

report can be downloaded from http://www.ices.dk/reports/ACOM/2009/AFWG/AFWG09.pdf
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4.8.1.6 Observer data
Table 330 Summary of observer activity
Fleet ID

Observer type:
enforcement
or scientific or
both?

RUSPT/DT

Scientific
observers
Scientific
observers, self
sampling,
enforcement
Observers

NORPT/DT

EUPT/DT

If EU vessels – funded
under DCF or
compliance with EC
Deep-water Licensing
Reg?

% of vessel
trips
covered

Sampling
Plan /SOP
available?

Data made
available to
stock
assessments?

Unknown

Yes

Unknown
but can be
estimated

Yes

Yes (Germany,
Portugal, Poland
and Spain some
years)

Table 331. Fisheries data recorded by observers
PET20
spp

Seabirds

Marine
mammals

Turtles

Yes

VME
spps e.g.
corals
and
sponges
etc
No

No

No

No

No

*)

No

No

No

No

No

N/K

No

No

No

No

No

Fleet ID

Species
composition
of retained
catch?

Species
composition
of discarded
catch?

Fishing
effort
details (see
under
4.1.2)

RUSPT/DT

Yes

NORPT/DT

Yes

EUPT/DT

Yes (Germany,
Portugal,
Poland and
Spain). For
other EU
countries
reported as
unspecified
redfish

No discard
data
No discard
data
No discard
data

Recording of retained and discarded catches
.
Not in official landings statistics, but information exist from catch sampling
Identification keys:
Observers are trained. Standard ID photos/keys for correct identification of the different
Sebastes species may improve the reporting by species, in particular for young stages
(<15cm). Norwegian identification keys have recently been revised during the workshop on
fish taxonomy held at IMR‐Bergen in January 2010.
20

PET – protected, endangered or threatened species.
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Species are recorded by weight and by number. Trawl duration, trawl distance, gear
specification are also recorded. Corals and sponges are not recorded.
PET spp captured by fleet:
Needs to be investigated. Note that S. mentella (and S. marinus) are on the Norwegian redlist
(Kålås et al., 2006) (http://www.biodiversity.no/). S. mentella is classified as vulnerable (a
high risk of extinction, i.e. 10% probability of extinction within 100 years) category A3 (i.e.
projected or suspected population reduction during the coming 10 years or 3 generations).
Seabird spp captured by fleet:
The catch level of seabirds is believed to be low and the quality of reporting is poor.
Marine mammal spp captured by fleet:
The catch level of marine mammals is believed to be low and the quality of reporting is
poor.
Turtle spp captured by fleet:
.
No turtles are captured by this fishery
How could observer coverage, availability and quality of observer data, and the use of data be
improved?
All countries should report all redfish catches by species. This is not currently the case in
EU‐DCF.
The total catch, incl. discards should be reported by species, live weight and/or numbers.
PET, seabird and marine mammals should also be recorded as part of the sampling
protocols.

4.8.1.7 Fishing footprint
For Norway, this information is not available directly but it can be derived from individual
trawl geographical position for the demersal fleet. Depth might be available directly from
other fleet, but this requires checking.
Generally as geographical position per haul, but the disaggregation available for the present
project needs to be checked. Norwegian logbook data only digitised as dominant location
per day (statistical stratum = 1°lat x 2°lon or ½°lat x 1°lon) .
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4.8.1.8 Abundance indices derived from commercial catch and effort data
Russian DOT CPUE (catch per trawling hours) are available for the years 1965‐2001. Data
are available from ICES (2009a), Table 6.2.1. Methods used to calculate indices are described
(poorly) in Arctic Fisheries WG Reports.
Strengths and weaknesses:
Change in fleet efficiency over time. In recent years and due to regulations the CPUE may
rather represent fish densities than development of stock (ICES, 2003).
How can these indices be improved:
For recent years, with no directed demersal fishery, it might be possible to analyse bycatch
CPUEs. These may describe the stock situation better than directed fisheries on fish
aggregations. However, such analysis will require careful consideration of the
sampling/observation effects on the CPUEs data.

4.8.1.9 Information and data made available by fishers, fisher organisations or other
stakeholders
Data collection programmes in place:
EU Data Collection Framework. Russian scientific observers programme. Norwegian self
sampling program (the Reference Fleet), coastguard and enforcement. There is no known
observing program from the Faroes. Information is available from Tables 6.2.1 and 6.2.2 in
ICES (2009a)
How could fishers play a stronger role in providing data and information:
The Norwegian Reference fleet programme provides such information. Some improvement
could be: better training, registration of trawling depth and recording of non‐commercial
species.
Are there any aspects of fisheries data that impact on assessments and/or fisheries advice:
Proper species identification (S. mentella, S. marinus or S. viviparus) and age sampling of the reported
catches, and trained staff to read the age. Further investigations of potential useful CPUE data series.
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4.8.1.10 Fisheries-independent survey data
Table 332 Summary of fisheries independent surveys:
Country

Name of survey

Norway
and
Russia

1. Barents Sea
Winter
groundfish
survey
2. Continental
slope
spring
groundfish
survey
3.
Norwegian
part
of
international
PGNAPES
survey
4. International
redfish pelagic
survey in the
Norwegian Sea

Norway

Norway

NorwayRussiaFaroes

NorwayRussia
NorwayRussia
Norway

Norway

Russia

5a. Barents Sea
ecosystem
survey
5b. Barents Sea
0-group survey
6. Continental
slope
summer
groundfish
survey
7. Continental
slope
autumn
groundfish
survey
8. Barents Sea
autumn survey

Name of
vessel (RV
or
commerci
al?
RV

Gear used:
trawl, acoustic
etc

Time of
year

Frequency
&
duration

Time-series
available

Cover
entire
stock
area?

DCF
fund
ed?

Demersal/Pelagic
trawl
and
acoustics

Feb-Mar

Every year

1986-2009

No

N/A

Commerci
al (Atlantic
Star)

Demersal/Pelagic
trawl
and
acoustics

Mar-Apr

Once

2009

No

N/A

RV

Pelagic trawl and
acoustics

May

Every year

Data
analysed for
2007-2009

No

No

Commerci
al (Atlantic
Star,
Osveyskoe
,
Skálaberg)
RV

Pelagic
acoustics

Jul-Aug

Variable

2007-2009
(only 2008
with
three
vessels)

No

N/A

Demersal/Pelagic
trawl
and
acoustics
Pelagic trawl

Aug-Sep

Every year

1996-2008

No

N/A

Aug-Sep

Every year

No

N/A

Commerci
al

Demersal trawl

Aug

Every year

(1965)1980-2008
1994-2008

No

N/A

Commerci
al

Demersal trawl

Nov

Once

2008

No

N/A

RV

Demersal/Pelagic
trawl
and
acoustics

Oct-Dec

Every year

1978-2008

No

N/A

RV

trawl,

All surveys are predominantly assessment surveys, either of the adult population or the
young stages. The aim of each survey is develop in the section below.
Survey no. 1: A Barents Sea bottom trawl and acoustic survey (February) has annually been
conducted by Norway during 1986–1999, and joint with Russia since 2000 (except 2006 and
2007) in fishing depths of 100–500 m. The acoustic registrations have been scrutinized to
redfish supported by sA distribution in trawl catches. The survey results contribute to the
annual ICES assessments of S. mentella in Sub‐area I and II.
Survey no. 2: In March‐April 2009, a coastal and slope survey was carried out from 62°N to
74°N to investigate the distribution of S. mentella and greater argentine A.silus, in the
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Norwegian and Svalbard (Spitsbergen Archipelago) areas. The survey covered part of the
shelf deeper than 200m and down to 750m with demersal trawl hauls. In addition pelagic
trawl hauls and hydro acoustics were carried out to assess the abundance of beaked redfish
(amongst other species) in the pelagic layers.
Survey no. 3: The main purpose of the international PGNAPES survey is to obtain acoustic
estimates of herring and blue whiting abundance. This is carried out by five vessels from the
NEAFC member parties by visual scrutiny of the echo recordings using post‐processing
systems. The allocation of sA‐values to herring, blue whiting and other acoustic targets, incl.
S. mentella, is based on the composition of the trawl catches and the appearance of echo
recordings. Only Norway has hitherto presented acoustic estimates of redfish from this
survey.
Survey no. 4: During August 2008 the horizontal and vertical distribution of pelagic
S. mentella in the open Norwegian Sea basin was investigated by three vessels carrying
pelagic trawling and hydroacoustics. The survey results contribute to the annual ICES
assessments of S. mentella in Sub‐area I and II. A similar survey was conducted in 2007 and
2009, but only over a restricted geographical and only by Norway. A description of the
survey protocol is available from (ICES, 2009c).
Survey no. 5a: The Barents Sea/Svalbard (Spitsbergen Archipelago) Ecosystem survey is
conducted by Norway and Russia. It has been conducted since 1996, but with the present
design since 2004. It covers the depths from 100 m to 500 m.
Survey no. 5b: The international 0‐group survey in the Svalbard (Spitsbergen Archipelago)
and Barents Sea areas in August‐September since 1965 is now part of the Ecosystem survey.
A small meshed (8 mm) capelin trawl is used for this purpose in a stepwise pelagic trawling
procedure in the upper 60 meters. The survey results, incl. the 0‐group, contribute to the
annual ICES assessments of S. mentella in Sub‐area I and II.
Survey no. 6: Since 1994 Norway has conducted an annual bottom trawl survey in August to
explore the main distribution area of the adult Greenland halibut stock on the continental
slope between 68º and 80ºN at 400‐1350 meters depth, and to estimate numbers and biomass
of the fishable stock. After inclusion of the 400‐500 m depth zone in the surveyed area in
1998, beaked redfish (S. mentella) are also targeted. The survey results contribute to the
annual ICES assessments of S. mentella in Sub‐area I and II.
Survey no. 7: In November 2008 a slope survey was conducted to monitor the abundance of
redfish along the Norwegian slope from 62°N to 70°N. Bottom trawls were conducted at
depths ranging from 250m to 800m.
Survey no. 8: A Russian bottom trawl survey in the Svalbard (Spitsbergen Archipelago) and
Barents Sea areas has annually been conducted in October‐December since 1978 in fishing
depths of 100–900 m. The survey results contribute to the annual ICES assessments of
S. mentella in Sub‐area I and II.
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The surveys running hydro acoustics were based on scientific echosounders using 38 kHz
frequency. Maps of individual survey coverage in specific single years are presented below
(Figures 210‐218).

Figure 210: Survey 1. Map showing trawl stations and abundance of Sebastes mentella during the joint
Norwegian-Russian winter (February) survey in 2008.

569

Figure 211: Survey 2. Map showing trawl stations and abundance of Sebastes mentella during the
Norwegian slope (62-74°N) survey in March-April 2009.
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Figure 212: Survey 3. Map showing the hydro acoustic registrations of Sebastes mentella during the
Norwegian part of the PGNAPES surveys in 2007-2009. Note that the scrutinizing in 2008 (middle panel)
was done on land after the survey, and may hence be less precise compared with the other years, which
on the other hand are geographically more incomplete. About 10% of the survey abundance is in
international waters, the rest in NEZ.

570

Figure 213: Survey 4. Geographical extent and sampling activity during the Norwegian Sea international
S. mentella survey in August 2008. Small dots show the location of 5nm sections retained for acoustic
scrutinizing. Lager dots indicate the location of biological sampling (trawling) for Norway (red), Russia
(yellow) and the Faroe Islands (green). Circles: Trawl Gloria 2048, triangle: Trawl Gloria 4096, squares:
Trawl Red Lion. The acoustic data for the Faroese part is not available at the time of the report ;
acoustics tracks are thus shown as dotted lines.
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Figure 214: Survey 5a. Map showing trawl stations and abundance of Sebastes mentella during the joint
Norwegian-Russian Ecosystem survey in the Barents Sea and Svalbard (Spitsbergen Archipelago) areas
in 2008.

Figure 215: Survey 5b. Map showing strata system, trawl stations and abundance of 0-group Sebastes
mentella during the joint Norwegian-Russian Ecosystem survey in the Barents Sea and Svalbard
(Spitsbergen Archipelago) areas in 2008.
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Figure 216: Survey 6. Map showing trawl stations and abundance of Sebastes mentella during the
Norwegian slope (68-80°N) survey in August 2008.

Figure 217: Survey 7. Map showing trawl stations and abundance of Sebastes mentella during the
Norwegian slope (62-70°N) survey in November 2008.
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Figure 218: Survey 8. Map showing trawl stations and abundance of Sebastes mentella during the Russian
autumn survey in October-December 2008.

Survey gear used:
Survey 1: Campelen demersal trawl / Åkra pelagic trawl fitted with 22mm cod end
Survey 2: Selstad demersal trawl (52mm) and pelagic cod trawl (22mm)
Survey 3: Åkra pelagic trawl (22mm)
Survey 4: Gloria 2048/4096 & RedLion pelagic trawls (40mm)
Survey 5a: Campelen demersal trawl / Åkra pelagic trawl (22mm)
Survey 5b: Small capelin pelagic trawl (8mm)
Survey 6: Alfredo 5 demersal trawl (60mm)
Survey 7: Alfredo 5 demersal trawl (60mm)
Survey 8: Rusian demersal trawl type 2283 (16mm)
Survey coverage in relation to stock:
.
The distribution area of the stock is very large and cannot be easily covered by a single
survey. Most surveys used in the redfish assessment are primarily designed for other
purpose and therefore span geographical areas which only encompass part the distribution
of S. mentella in ICES areas I and II.
Gear selectivity:
Gear selectivity for the Campelen trawl, used in surveys 1 and 5a is illustrated in Figure 219.
Information on gear selectivity for other trawls may exist but were not easily accessible for
this report.
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Figure 219: Cod end selection curve for redfish for the research trawl used in 1994 and later (20mm cod
end) and for commercial shrimp trawl and research trawl before 1994 (35 mm cod end). Redrawn from
Ajiad et al. (2005) based on data from Isaksen et al. (1990).

Survey data use in assessments:
Currently for screening purposes only. Surveys #2 and #7, which occurred only once, have
not been reported to the assessment working group.
Strengths and weaknesses:
All surveys have a limited spatial coverage, so at present, a combination of surveys is
needed to monitor the stock. These are particularly important because the restrictions on the
fishery (mostly a bycatch fishery, except in the international waters) make commercial data
little informative. The 0‐group and ecosystem surveys (#5b and #5a) are critical for
monitoring recruitment of redfish. They cover most of the distributional area of juveniles. If
such surveys are maintained (or even better, extended to the North and east of Svalbard),
the winter survey (#1) is a lower priority, as it provides a similar information on a more
restricted geographical region (due to ice coverage in the north). The combination of the
summer continental slope groundfish survey (#6) and the Norwegian Sea pelagic survey (#4)
allows for the coverage of the adult population during summer. The groundfish survey
along the continental slope in spring covers the time of larval extrusion and probably most
of the spatial distribution of adults at that time of the year, but this has not benefited from
many years of experience and a time series would need to be built.
The survey strategy for deepwater living resources is currently under development at IMR.
The result of this process is yet unknown but it will likely result in recommendations on the
maintenance, termination, modification or start of new surveys.
Abundance indices:
Abundance indices derived from surveys are compiled in the Arctic Fisheries Working
Group reports (ICES, 2009a) and (Anonymous, 2009c). The key feature is the period of low
recruitment observed from 1991 to 2006, which can be seen from the 0‐group index (Fig 220)
and abundance‐at‐age index (Fig 221). The current 0‐group index is currently calculated as a
swept volume estimate (Dingsør, 2005; Eriksen et al., 2009). While this method provides a
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direct abundance index, it is sensitive to spatially aggregated distributions (i.e. few stations
with very high catch rates). Historically, 0‐group index for redfish was calculated using the
“area index” (Haug and Nakken, 1977) method. This was based on calculation of two areas
from a distribution map: the area of low density (catch rates) and the area of high density,
which were weighted to provide an index. Although not directly proportional to abundance,
this method was less sensitive to aggregated distribution.
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Figure 220: Sebastes mentella in Sub-areas I and II. Abundance indices (in millions) with 95% confidence
limits of 0-group redfish (believed to be mostly S. mentella) in the international 0-group survey in the
Barents Sea (survey #5b) and Svalbard areas in August-September 1980-2008, as calculated by the new
method, and not corrected for catching efficiency. See ICES (2009a) for details.
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Figure 221: Sebastes mentella in Sub-areas I and II. Abundance indices (at age) when combining the
Norwegian bottom trawl surveys 1992-2008 at Svalbard (survey #5a, Division IIb, summer/fall) and in the
Barents Sea (survey #1, Division IIa, winter). Top, index in numbers-at-age. Bottom: index in proportion
numbers-at-age. Data and original drawing available from ICES (2009a).

Aspects of fisheries-independent survey data that impact on assessments and/or fisheries advice:
At present most of the survey series used for the assessment of S. mentella in ICES subareas I
and II are run with primary focus on other species. For this reason, they are not designed to
cover the whole geographical distribution of the stock or its vertical distribution, and the
sampling gear and/or hydroacoustic scrutinizing procedures may not always be
appropriate. The aggregative nature of the species at certain time of the year is also not
taken into consideration in the sampling designs. For this reason, it is difficult to provide
robust abundance estimate for the stock. Stock identity remains a key unknown, which will
require dedicated research and data collection. The current surveys used to construct time
series of the stock abundance are conducted annually whilst the advice is revised less
frequently (i.e. on a multiannual basis). Future monitoring options might be ameliorated by
improving sampling gear, hydroacoustics registrations and scrutinizing procedures,
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sampling design, area and depth coverage, possibly at the cost of reducing survey
frequency.

4.8.1.11 Biological data:
Table 333 Summary of biological data available. Note: quarterly (q) or annual (a), collected by observers
(O), by market sampling (MS) or both (OMS).
Fleet ID/
Survey ID

Length
comp.

ESTDT

-

ESTPT
FARDT
FARPT
FRADT
FRAPT
GERDT
GERPT
GRLDT
IREDT
ICEDT
ICEPT
LTUDT
LTUPT
LVADT
NETDT
NORDT
NORPT
POLDT
POLPT
PORDT
PORPT
RUSDT
RUSPT
SPADT
SPAPT
UKDT
UKPT
Survey 1
Survey 2
Survey 3
Survey 4*
Survey 5a
Survey 5b
Survey 6*
Survey 7
Survey 824

qO
aO
qOMS
qO
aO
aO
aO
aO
aO
a21
a
a*
a
a
a

Retained or Survey
Age
Sex
Length
comp. comp. &
weight
at age
qOMS
qO
aO
aO
aO
a22
a
a23
a
a

qOMS
qO
aO
aO
aO
aO
a*
a
a*
a
a

qOMS
qO
aO
aO
aO
a*
a
a*
a
a

Discarded
Sex comp. Length &
weight at
age

Maturity
comp.

Length
comp.

Age comp.

Maturity
comp.

-

-

-

-

-

-

qOMS
qO
aO
aO
aO
a*
a
a*
a
a

-

-

-

-

-

* The availability of these data by the different commercial fleets may vary from year to year. The table above
shows the most regular and comprehensive deliveries. According to the EU Data collection regulation
(2008/949/EC) EU countries fishing S. mentella in ICES subareas I and II should deliver quarterly length
distribution of their catches and annually age 125 fish per 1000 tons incl. weight, sex and maturity.

21

Data available in Table D5a, p385 of ICES, 2009a. Report of the arctic fisheries working group (AFWG).
ICES CM 2009/ACOM:01, 580pp., http://www.ices.dk/reports/ACOM/2009/AFWG/AFWG09.pdf
22
Data available in Table D5b, p386 of Ibid.
23
Data available in Table D6, p387 of Ibid.
24
Russian data, not available to the project
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Method for raising total international catch data from fleet data and strengths and weaknesses
The official international catch statistics of redfish are only partly reported by species.
Reliable estimates of species breakdown (S. mentella vs. S. marinus) by area are available back
to 1989. The national landings of redfish for Norway and Russia are split into species by the
respective national laboratories who do biological sub‐sampling of the commercial catches.
For other countries (and areas) the AFWG has split the landings into S. mentella and
S. marinus based on reports from different fleets to the Norwegian fisheries authorities.
The Norwegian sampling strategy is to have age‐length samples from all major gears in each
area and quarter. There are at present no defined criteria on how to allocate samples of catch
numbers, mean length and mean weight at age to unsampled catches, but the following
general process has been applied: First look for samples from a neighbouring area if the
fishery extends to this area in the same quarter. If there are no samples available in
neighbouring areas, search in neighbouring quarters, first from the same gear in the same
area, and than from neighbouring areas and similar gears. The last option is to search for
samples from other gears with the most similar selectivity in the same area or in
neighbouring areas. For some gears, areas and quarters length samples taken by the coast
guard are applied and combined with an ALK from a neighbouring area, gear or quarter.
ALKs from research surveys (shrimp trawl) are also used to fill holes (missing data).
Age data. age determination materials and methods used
The ageing technique used for age determination of Sebastes sp, the broken and burnt
technique, is today one of the most standardize technique used for ageing. The otoliths are
stored dry in paper envelopes both before and after ageing. The procedure for preparation
the otolith prior to ageing, is to break it as close as possible to the nucleus either using your
fingers, a forceps or a scalpel. Then burn it using an alcohol‐lamp, put it into modelling clay
and apply mineral oil on the broken surface. The otolith is aged using a microscope with
reflecting light, and after the burning the annuli showing as brown are the translucent zones
deposited during the winter months (once per year). The otolith is aged by counting the
brown zones, starting normally to count from nucleus, along the ridge towards the dorsal
tip. Around the 10th annuli (the reader can see the transition where annual growth slows
down as a result of maturity) the counting is done towards the proximal edge. It is
important not to count too near either the sulcus edge or the dorsal tip, since these areas
often lead to underestimation of the age. The reader should also be aware of the possibility
to overestimate the age during the early years of a fish’s life: The area from nucleus to the
8th – 12th annuli consists of many checks in addition to annuli (Chilton and Beamish, 1982;
MacLellan, 1997; Nedreaas, 1990; Saborido‐Rey et al., 2004). The main shape and reading
axes of the otolith of Sebastes are illustrated in Figure 222.
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Fig. 222: Drawing of an otolith cross section from a 20 year-old fish showing areas used for counting and
pertinent aging characteristics. Arrows pointing to I indicate the fast-growing area; those pointing to II
and III are slower growing areas. IIA-B is the preferred counting area for most rockfish and redfish.
Reproduced from (Chilton and Beamish, 1982)

Age validatiom
Standard age validation techniques have limited application for Sebastes sp because the
species are deep‐dwelling and long‐lived. One method used for age validation is the bomb
radiocarbon validation as described in Kalish (1993; 1995). This method refers to the use of
the nearly synchronous increase in the 14C levels in marine calcareous structures formed
during the 1950s‐1970s as a dated marker. This rapid increase in surface oceanic and
atmospheric 14C levels was due to atmospheric testing of nuclear weapons (Nydal, 1993).
This phenomenon offers fishery biologists a means to assess the accuracy of age estimates
for fish born during this period to within ±1‐3 years (Campana, 2001).
Piner et al (2006) used the radiocarbon levels measured in otoliths to evaluate age
assignments of bocaccio rockfish (Sebastes paucispinis). The reason for doing the study was
not because the bocaccio ages, based upon the break and burn methodology, were biased
either towards systematic underageing or overageing, but to confirm the long‐life of the
specie. Pre‐bomb radiocarbon levels measured in otolith cores confirmed that bocaccio can
live at least 37 years. The conclusions in the study about the accuracy of the ages were
confined to the specific age estimates that were the product of production ageing that was
targeted for stock assessments.
Reliability of age data
Reliable age estimates, are difficult to obtain for long‐lived species, owing to the slow
growth and narrow increments in the older growth zones. Redfish of the genus Sebastes
inhabiting the North Atlantic exhibit longevity of up to 75 years (Campana et al., 1990),
leading to problematic age determination (e.g. ICES, 1996b). The reliability of hard body
structures of fish for ageing has been questioned and addressed several times in the past
(e.g. Bortone and Hollingsworth, 1980; Welch et al., 1993). Various studies (Chilton and
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Beamish, 1982; Nedreaas, 1990; Saborido‐Rey, 1995) and workshops (ICES, 1991, 1996) have
shown that otoliths are the most suitable structure for ageing redfish, because scales tend to
yield underestimates of older ages and there are serious difficulties in interpreting other
structures, such as fin rays or vertebrae.
However, otolith‐based ageing is also subject to a degree of error, manifested in two major
elements: bias and precision. Bias in age readings is caused by a consistent deviation of
reading results between readers, and is skewed from the mean to one side or the other,
whereas the precision of age readings measures the closeness of repeated independent age
estimates (ICES, 1996b; Wilson et al., 1987). Precision reflects the degree of agreement among
readers, and is not to be confused with accuracy, which relates to agreement with the true
age of the fish (Campana, 2001). Although there are routine testing systems and procedures
for assessing the bias and the precision of age readings (Campana et al., 1995; Hoenig et al.,
1995; Kimura and Lyons, 1991), broad‐scale application of these methods in the laboratories
carrying out redfish age readings is still missing.
Ageing workshops
The three most recent Workshops on Age Reading of Sebastes sp, are the ones held in
Bremerhaven, Germany in 1995, Vigo, Spain in 2006 and Nanaimo, Canada in 2008. All
workshops were supported by ICES, and some of the main issues to be solved during these
workshops were to evaluate the various methods for determining age in redfish species,
investigate the reasons for the differences in results between methods and to agree on a
methodology for age determination of redfish (see also the Terms of References from ICES,
1991; ICES, 1996b; ICES, 2006).
During the workshop held in Bremerhaven, considerable bias between readers revealed. The
bias improved after discussion of general interpretation of growth structures on the
sectioned otoliths, and obviously there is a need for exchange of material and knowledge on
age reading (ICES, 1996b). Both before and during the workshops held in Vigo and
Nanaimo, the readers participated in otoliths exchanges. The results from the workshop
held in Vigo showed considerable difference in age determination between the different
readers using linear regression (with a R2 ranging from below 0.15 up to 0.95), while the
results from the workshop in Nanaimo was very good with none of the participants with a
R2 less than 0.75 using linear regression (ICES, 2006, and unpublished report from the 2008
workshop in Nanaimo).
During the international workshop of age reading of Sebastes sp in Nanaimo 2008, all the
participating countries agreed on the preparation procedure (break and burn), the verified
counting axes and the problem with overestimation of juvenile fish. The results from the
otolith exchange done before and during the workshop were very good, and the participants
concluded that no immediate new international otolith exchange or workshop was
necessary.
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Aspects of age data that impact on assessments and/or fisheries advice
Note on ageing and age‐length‐keys (ALK): Currently, as for may stocks, the proportions at
age in commercial catches and in scientific surveys are derived from a few number of fish
for which age and length is determined and the length composition of catches. In this
process, an ALK is constructed in order to derive the proportion of different age groups in
each length category. Aside from the age reading uncertainties, the ALK suffers from
differences in growth between immature, mature, male and female fishes. In addition,
mature fish display very slow growth and are therefore similar in length. For these reasons,
the ALK is of little use for most of the population of redfish, apart from young/immature
fishes.

4.8.1.12 Ecosystem, biodiversity and VME data
Ecosystem types in the stock area
To our knowledge there are no such things as ‘ecosystem type’ studies conducted in the
area. However, there has been several fish‐ or benthos‐community studies which can be
used to reveal the spatially structured of high level biological entities. A noticeable work by
Bergstad et al.(1999) describes the fish communities along the slope of the eastern
Norwegian Sea as 4 major groups: Atlantic water group (shelf edge), Upper slope 1(warm)
& 2 (cold) and Norwegian Sea Deep Water. S. mentella is associated to the Atlantic water
group. In a similar study of fish community in the Barents Sea, Fossheim et al. (2009) classify
the fish communities in 4 groups: 1) Northern (Svalbard), North and east of the Polar front,
Polar front (deep), and Southern (coastal and shallow). The spatial distribution of these
groups in 2007 is illustrated in Figure 223. S. mentella is associated with the polar front group
(in yellow in Figure 223). Extensive analysis of the benthic fauna has also been carried out in
the Barents Sea as part of a joint research program between Norway and Russia (Anisimova
et al., in press). A simplified description of the spatial distribution of benthic communities in
the Barents Sea is presented in Figure 224.
“Valuable and vulnerable areas” have been defined as part of the Barents Sea Management
Plan25 and the Norwegian Sea Management plan26. These areas were defined upon assumed
value and vulnerability. The Norwegian project “Environmental Value and vulnerability
criteria for marine species and habitats” (Miljøverdivurdering og sårbarhetskriterier for marine
arter og leveområder) is currently ongoing with the aim to assess objectively the value and
vulnerability of these areas.

25

report can be downloaded at
http://www regjeringen no/Upload/MD/Vedlegg/Svalbard%20og%20polaromraadene/Forvaltningsplan%20Bare
ntshavet/PDF0080506_engelsk-TS.pdf
26
report can be downloaded from
http://www regjeringen no/pages/2243615/PDFS/STM200820090037000EN_PDFS.pdf

582

Figure 223: Map of the Barents Sea showing the bathymetry (grey scale), temperature (isolines) and
stations in 2007 (circles), cluster group affiliation (circle colour) and species richness (circle size). Blue:
northern, green: north and east of the Polar front, yellow: polar front, red: southern. reprint from
Fossheim et al. (2009).
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Species identified as being dominating (in
weight) for the different station groups:
А – Porifera
B – Molpadia borealis
C – Ctenodiscus crispatus+Molpadia borealis
D – Geodia spp.
E – Heliometra glacialis
F – Cucumaria frondosa

Figure 224. Dendrogramm of Barents Sea benthic communities (left) and the location of the communities
(map on the right) together with the dominant species (in weight) for each community (A-F). reprint from
(Anisimova et al., in press).

Ecosystem studies
.
The Norwegian Mareano27 program is working towards this aim by mapping depth and
topography, sediment composition, contaminants, biotopes and habitats in Norwegian
waters. Mareano is designed to investigate ecosystem structure at fine scale with data
collected from a range of sensors, including hydroacoustics and video transects. A map of
the area covered by the Mareano project is presented in Figure 225. The ecosystem survey
(see above) and benthic surveys are ongoing monitoring activities coordinated between
Norway and Russia (Stiansen et al., 2009). The EU project Coralfish28 is investigating the
often repeated hypothesis that corals are significant for fish, including redfishes. This work
is being conducted in Mid‐ and North Norway, but until now mainly at depths shallower
than where the S. mentella is abundant.

27
28

The Mareano program is described at http://www.mareano no/english/
The EU-CoralFish project is described at http://eu-fp7-coralfish net/
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Figure 225: The Mareano areas. Areas marked in light orange were mapped in 2006. Areas on the
Tromsøflaket, Troms II and Nordland VII were mapped (dark orange) in 2007. In both years, some
coastal areas were also mapped because of bad weather. Areas which were planned for mapping in 2008
and 2009 are shown in brown. Map downloaded from Mareano website (19 Jan 2010).

Data available in support of ecosystem based management.
It is not possible here to review comprehensively all work and data collection that has been
done in the past, which can be of potential use for ecosystem based management. The
Norwegian and Barents Seas have been intensively studied for decades and such a broad
range of information is too wide to be reported here. Therefore, the table below is left blank.
Instead, information is provided in the following sections on the nature of data used and
how this can be (or already is) integrated in an ecosystem based management framework.
There are however, several entry points to databases which can constitute a first step
towards accessing one or several of the numerous datasets available:
The ICES Data Centre29 holds a number of data sets on fish stocks, fisheries statistics,
biology, oceanography, and ecosystem in general. At the Institute of Marine Research, the
Norwegian Marine Data Centre (NMD) hosts and manages several databanks. (Meta‐)Data30
is available from the institutional website, although this is still mostly in Norwegian.

29

recent updates about the ICES Data Centre can be found in
http://www.ices.dk/datacentre/updates/DC_update.htm?WT.mc_id=DCeNews_Jan_2010
30
research data portal at IMR can be found at: http://www.imr.no/forskning/forskningsdata/nb-no. See also
http://www.imr no/datakatalog/ and http://talos nodc.no:8080/dokipy/index html
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Table 334- Ecosystem data availability
Marine Strategy
Data in support of
Data source(s)
descriptor
ecosystem based
management
(1) Biological diversity
Species assemblage
composition
VME -spatial distribution
VME – species
composition
Fishery interactions with
VMEs
Presence of PET – spp
PET – population biology
PET – fishery interactions
(2) Non-indigenous species Invasive
Introduced
(3) Populations of
Addressed in Sections 1, 3,
commercially exploited fish 4
and shellfish
(4) Food webs
Data on prey, predators.
Fishery impacts on
prey/predators abundance,
addressed in 4.4.4
(5) Eutrophication
(6) Sea-floor integrity
Addressed in 4.4.5 and
4.4.7 below
(7) Hydrographical
conditions
(8) Contaminants in
Any data on levels of e.g.
waters/ecosystem
metals PCBs
(9) Contaminants in fish
Addressed in 4.6.6 below
and other seafood
(10) Properties and
Addressed in 4.4.6.2 below
quantities of marine litter
(11) Introduction of energy, Not known
including underwater noise

Are there any data
issues?

Climate change (Descriptor 7):
The Barents Sea and the Norwegian Sea have been the major focus of a number of projects
related to climate change. Project like BIAC (Bipolar Atlantic Thermohaline Circulation,
http://www.bccr.no/biac/) or Damocles (understanding climate change in the arctic,
http://www.damocles‐eu.org/) are specifically dedicated to ocean physics. Other project such
as FishExchange (Predictions of changing fish stock production, distribution and migrations
in the Northeast Atlantic), MEECE (Marine Ecosystem Evolution in a Changing
environment, http://www.meece.eu/), ECOBE (Effects of North Atlantic Climate Variability
on the Barents Sea Ecosystem, http://ecobe.imr.no/) have a focus on the impact of climate
change on the ecosystem. An exhaustive list of past and ongoing projects can not be
provided.
Ecosystem baseline studies:
Comprehensive projects covering several aspects of ecosystem structure and functioning
have been carried out and reported in synthesis books: Pro Mare (1984‐1989, Barents Sea,
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Sakshaug et al., 2009), Mare Cognitum (1993‐2001, Norwegian Sea, Skjoldal, 2004) and Mare
Nor (Cost of Norway, Rinde et al., 1998).
Regime shifts:
Major changes in the ocean‐climate of the North Atlantic Ocean in the 1920s and 1930s have
been reported and are summarised in Drinkwater (2006). These manifested in the Barents
Sea by intense warming (Fig. 226) linked to the increased northward flow of warm Atlantic
water and associated displacement of fish and benthos communities towards northern areas.
In the Norwegian Sea, the period was associated with major changes in the geographical
position of the polar front in the Norwegian Sea, which is believed to have provoked major
alterations of the migration of herring (reviewed in Vilhjálmsson, 1997). How much other
pelagic groups (myctophids, cephalopods, shrimps, etc.) have been affected by such changes
is unknown.
More recently, it has been argued that the Barents Sea fish community has undergone
structural change as a consequence of climate regime shifts in the mid 80s and 90s (Aschan et
al., 2009) leading, after the second climate shift in 1996, to a more North Sea like pelagic‐
dominated ecosystem. It is at this stage not possible to separate the fishing impact on the fish
community from the temperature impact as the fishing effort is dependent on the shrimp
stock abundance that is influenced by temperature.

Figure 226 The annual and 10-year running mean of the 0–200 m average temperature along the Kola
Section in the Barents Sea. The horizontal lines represent the period means. Reproduced from
Drinkwater (2006).

Monitoring of ecosystem health (Descriptor 1)
Monitoring of the status (health) of the Barents Sea is jointly carried out by Norway and
Russia, through the collection of a wide range of observations of the physical, chemical and
biological state of the ocean (Stiansen et al., 2009)31. Indicators of the state of the Barents and
31

This report can be downloaded from http://www.imr no/filarkiv/2009/12/imr-pinro_2009-3_til_web.pdf/nb-no
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Norwegian Seas have been developed in overall management plans for these two regions
(Dommasnes et al., 2008; von Quillfeldt and Dommasnes, 2005)3233. The actual reporting is
presented annually for a number of selected indicators (Sunnanå et al., 2009). These
documents form the basis for the environmental status report provided by the ICES Arctic
Fishery Working Group in the first chapter of its annual report (ICES, 2009a). The
monitoring includes indicators for the physical, chemical, and biological components.
For the Barents Sea, the key reported indicators include:
•
•
•
•
•
•

ice extent, temperature, salinity, water transport, river runoff,
nitrate and silicate concentrations,
Chlorophyll and primary production,
zooplankton biomass,
Biomass of fish (cod, capelin, young herring, blue whiting, Greenland halibut,
beaked and golden redfish), benthic fauna, king crab, and shellfishes
Pollution in the atmosphere, sediments and marine fauna tissues, including
hydrocarbons, heavy metals and radioactivity

In addition, a number of reports on specific issues related to pollution and health in the
Arctic Ocean (including the Barents Sea) are available from the Arctic Monitoring and
Assessment Program (AMAP)34.
It is important to note that the total number of parameters measured is greater than reported
on a standardised annual basis (see Stiansen et al., 2009). In addition, numerous data from
dedicated surveys flow directly into the management process of particular stocks without
being explicitly reported in the documentation mentioned in this section.

Primary production:

Chlorophyll a concentration and primary production are monitored in a number of fixed
stations, back to 1995. In addition coupled physical-biological model simulations were used
to generalise primary production for the whole Barents Sea shelf and adjacent waters (the
measurements stem from 5-15 stations from where actual primary production estimates were
carried out). Since grazing and other biological processes play a major role in the system, it
has been argued that chloropyll is a poor indicator of primary production in the area. This has
been investigated in the projects ALV (Arktisk lys og varme”35 and “carbon flux and
ecosystem feed back in the northern Barents Sea in an era of climate change”
(CABANERA)36.

32

the Barents Sea indicator report is available (in Norwegian) from
http://www regjeringen no/upload/kilde/md/red/2005/0064/ddd/pdfv/261154miljokvalitetsmal_bar_19_10_05.pdf
33
The Norwegian Sea indicator report is available (in Norwegian) from
http://www.imr no/filarkiv/2009/06/FH_2008_6_web.pdf/nb-no
34
These reports can be downloaded from the AMAP website: http://www.amap no/
35
Results from the ALV project can be found in Journal of Marine Systems Volume 38, issues 1-2, December
2002
36
webpage for the CABANERA program can be found at: http://www0 nfh.uit no/cabanera/, and most results
are published in Deep-Sea Research Part II Volume 55 issues 20-21 October 2008
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Spatial and temporal distribution of plankton species:
The spatial distribution of zooplankton is monitored as part of the ecosystem survey in the
Barents Sea (survey #5a see above). A large body of information regarding plankton in the
Barents Sea has been published and to a lesser extent for the Norwegian Sea. It is not
possible to undertake an extensive review of these studies. Results presented at the last
ECONORTH symposium may provide a good overview of the research and observation
currently carried out in the area37.

Aspects of ecosystem data and knowledge that impact on assessments and/or fisheries
advice:
At present, although the information on ecosystem status is presented and discussed at the
ICES Arctic Fisheries working group, this has no direct connection to the assessment advice
provided by the group for S. mentella. This is probably related to the relatively weak
knowledge on interactions between S. mentella and its physical, chemical and biological
environments, and the related lack of conceptual/numerical models to use the existing
information.
Other human activities that impact the ecosystem:
Pollution levels are generally below the legal limits, but accumulated contaminants (PCBs,
heavy metals) are significantly present in top predators (mammals, birds) and scavengers
(e.g. glaucous gull, Larus hyperboreus).
Protected, Endangered and Threatened (PET) species (part of Descriptor 1)
PET species in your area that interact or could interact with fisheries:
Sebastes mentella and S. marinus are currently in a rebuilding phase, and the fisheries should
hence be regulated accordingly. Other PET species may only incidentally be caught in the
demersal or pelagic fisheries targeting S. mentella.
Mitigation methods applied to reduce the impact of fishing on PET species:
Sorting grids have been introduced in trawls to avoid undersized fish, and Marine protected
areas were set to avoid fishing on dense concentrations of mature S. mentella, e.g., during
the spawning season. The vulnerable species, Sebastes marinus, which may be caught as by‐
catch in the demersal trawl fisheries together with S. mentella, is currently protected by only
allowing less than 15% (by weight of the whole catch) to be caught of both these Sebastes
species together. If the by‐catch exceeds this percentage then the area will be closed.
Area based management measures have so far been introduced in the Norwegian and
Barents Sea fisheries management for the following reasons:

37

results of the symposium are published in Deep-Sea Research Part II Volume 56 issues 21-22 October 2009
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•
•
•
•
•
•

competition between gears and fleets
protection of spawning grounds
protection of juvenile fish – permanent and real time closures
rebuilding of depleted stocks (i.e. coastal cod, redfish, sandeel)
management measure for stationary stocks (i.e. lobster and seaweed)
protection of vulnerable bottom habitats (i.e. coral reefs)

The areas are in each case designed according to the specific regulatory needs, at the same
time seeking to minimize the regulatory burden to fishers. Generally speaking the following
parameters would be addressed:
•
•
•
•

physical extension of area; coordinates, depth contours
should restrictions be permanent (long term) or temporal (short term)
should restrictions apply all year or to specific periods of the year
should restrictions be gear, fleet or fishery specific

See also http://www.fiskeridir.no/english/resource‐management/marine‐protected‐areas

Figure 227. An example of real time closure (temporary) for shrimp trawling and codfish trawling in the
Barents Sea. The real time closures for shrimp trawling are considered to have an important and positive
impact on protecting juvenile S. mentella which are smaller than the sorting grid is capable of sorting out
(see Ajiad et al., 2005).
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Figure 228. Different protections of marine areas outside the territorial and coastal waters. The light blue
areas have most relevance to S. mentella, and shows the permanently closed areas for bottom trawl to
avoid catches and bycatches of redfish. North and east of the line drawn out in the Barents Sea in the
upper left panel the sorting grid in the demersal trawl fisheries should have a distance between the bars
of 55 mm, while southwest of this line the bar distance should at least be 50 mm.
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Aspects of PET data and knowledge that impact on assessments and/or fisheries advice :
None that we are aware of.
Ecosystem modelling (Descriptors 4,5):
The ecosystem model GADGET38 (Begley and Howell, 2004) has been implemented for the
Barents Sea ecosystem. The model is a simplified multi‐species model, which includes key
fish and sea mammals species, as well as zooplankton forcing (Lindstrøm et al., 2009).
Another multispecies model has also been developed in the Barents Sea, BIFROST (Gjøsæter
et al., 2002). It is used for the assessment of capelin in the Barents Sea, and at present it
includes the following interactions: predation by cod on capelin and trophic interactions
between capelin and herring. There are no multispecies models of the kind mentioned above
which include S. mentella. Energy budget models, based on the EcoPath/EcoSim framework,
have been developed for the Barents and Norwegian Seas (e.g. Dommasnes et al., 2001;
Gaichas et al., 2009).
Predator/prey relationships:
The key trophic interactions are relatively well described (see e.g. food web structure in
Ciannelli et al., 2006) and have been used to develop mass balance models. However, data on
quantitative trophic flows and their annual variations is more sparse. The predator/prey
relationship between cod and capelin is well described, and it is used for the assessment
(ICES, 2009a; Ushakov and Prozorkevich, 2002). Trophic interactions in the Barents Sea
between capelin and juvenile cod/herring are also relatively well studied (e.g. Hallfredsson
and Pope, 2007; Huse and Toresen, 2000). High abundance of juvenile herring normally
results in low capelin recruitment. Cod condition is generally poor when capelin availability
is low (Yaragina and Marshall, 2000).

Sampling of stomach contents:
Sampling of stomach content has been conducted by Norway since the beginning of the
1980s in the Barents Sea, and further back in time by Russia. This is regular for all surveys,
but not at the same level for all species. Primary focus has been on cod, capelin and
Greenland halibut and secondary focus on haddock and saithe. The diet of some marine
mammals (minke whales and harp seals) is also monitored since the 1990s (Haug et al., 2002;
Nilssen et al., 2000). Stomach sampling for redfish is particularly difficult and biased because
most individuals are captured with everted stomachs.
4.8.1.13 Fishery interactions (Descriptors 1,6)
It is not known if any gear trials have been conducted to investigate gear/habitat
interactions.

38

GADGET: Globally applicable Area Disaggregated General Ecosystem Toolbox.
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Environmentally friendly gears:
Research is currently going on exploring the possibility of using pelagic trawls when
targeting demersal fish. The purpose is to avoid impact on bottom fauna and to reduce the
mixture of other species. It will be mandatory to use sorting grids to avoid catches of
undersized fish (e.g., Mæstad, 2008).
Reporting of lost and abandoned fishing gear:
The Norwegian authorities have adopted regulations relating to reports of gear that is lost or
found, including information on what gear was lost and where (see the Norwegian marine
resources act39). The fishers should report this to the Coastguard Central.
Fishing gear retrieval survey/mitigation exercises:
Every year nets are lost in the Norwegian gillnet fisheries and to alleviate the impact of this
lost gear, the Directorate of Fisheries has organised retrieval surveys annually since 1980. In
all 10,784 gillnets of 30 metres standard length (approximately 320 km) have been removed
from Norwegian fishing grounds in the period 1983 –2003 (Misund et al., 2006).
Aspects of data and knowledge relating to fishery interactions that impact on assessments and/or
fisheries advice ;
Juveniles of S. mentella in Sub‐area I and II are frequently caught as bycatch and discarded in
the shrimp fisheries (Ajiad et al., 2005). Effective use of sorting grid and closure of areas with
more than 3 specimens per 10 kg shrimp reduce this problem to a minimum. Unwanted
bycatch of adult S. mentella in the pelagic fisheries for blue whiting and herring in the
Norwegian Sea may be a problem from time to time, and dependent on areas and time of the
day with overlapping species distributions.
4.4.6 Pollutants and contaminants (Descriptor 9):
There is no monitoring of contaminant levels in Sebastes mentella.
This is done for other fish, shellfish and marine mammal species in the same area, but not
for redfish (Sunnanå et al., 2009). This is part of NIFES (National Institute of Nutrition and
Seafood Research)40 future plans. Reports on specific issues related to pollution and health in
the Arctic Ocean (including the Barents Sea) are available from the Arctic Monitoring and
Assessment Program (AMAP)41.
Ecosystem effects (negative and positive) of marine debris (Descriptor 10):
Only indicator for litter around Svalbard beaches (Sunnanå et al., 2009).

39

The full act (ref LOV-2008-06-06-37) can be accessed (in Norwegian) from http://www.lovdata no/cgiwift/wiftldles?doc=/usr/www/lovdata/all/nl-20080606-037 html&button=s%d8k&dep=fkd&
40
http://www nifes no/
41
These reports can be downloaded from the AMAP website: http://www.amap no/
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Are there any aspects of data and knowledge that impact on assessments and/or fisheries
advice:
At present, pollutants and contaminants are not considered as a threat to the S. mentella
population and are not considered in the assessment or advice. However, considering that
heavy metals and persistent organic pollutants are usually found in higher concentrations in
long‐lived / fat fish, this might deserve consideration in the future.
4.8.1.14 Vulnerable Marine Ecosystems (VMEs) (Descriptor 1)
The principles of the FAO guidelines are implemented in Havressurslova42, the new
Norwegian ocean resources act – and have been applied only in the NEAFC area. The
national management plans for the Norwegian and Barents Seas are mostly inspired by
OPSAR/ICES/IMO recommendations (which may carry over FAO guidelines).
VME mapping:
.
Mapping of different types of habitats is carried out within the MAREANO project (see
above). An illustration of known geographical distribution of coral reefs and seamounts in
the Norwegian Sea is provided in Figure 229.

42

The full act (ref LOV-2008-06-06-37) can be accessed (in Norwegian) from http://www.lovdata no/cgiwift/wiftldles?doc=/usr/www/lovdata/all/nl-20080606-037 html&button=s%d8k&dep=fkd&
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Fig. 229: left, registered coral reefs in the Norwegian Sea. Right, registered seamounts (higher than 1km)
in the Norwegian Sea. The Håkon Mosby mud volcano and the area of cold seeps (Nyegga) are also
shown. Reproduced from (Anonymous, 2009a)
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The area is fairly well mapped although not fully. There has been efforts to protect deep‐sea
coral reefs and large sponges, mainly through the “regulations for the protection of
vulnerable habitats in international waters”43. In addition – juvenile fish has been protected
using closed areas44 – although these areas are not regarded as “ecosystems”. An illustration
of the marine protected areas planned or currently in place in the Barents Sea/Lofoten
integrated management plan is given in Figure 230.

Fig. 230: Marine protected areas proposed by the advisory committee in the management plan for the
Barents Sea and Lofoten. Reproduced from Anonymous (2006).

Impact of management measures on fishing:
Protective measures have resulted in Fisheries being stopped temporarily, without reduction
of the total quantity taken on a yearly basis. Marine protected areas are an issue – and there
has been proposals for MPA’s at the coast. Around Svalbard there is also a 200 NM zone that
has the status of a “Fish protection zone” (Fiskevernsone).
Aspects of data and knowledge that impact on assessments and/or fisheries advice:
At present, information/data on VMEs and other ecosystem aspects are not taken into
consideration when preparing the fisheries advice for S. mentella. Therefore current
limitations (if any) do not impact assessment or advice.
43

these regulations can be found (in Norwegian) at: http://www.lovdata no/for/sf/fi/xi-20041214-1653.html
updated information on the location and implementation of MPAs can be found (in Norwegian) at:
http://www.dirnat no/content.ap?thisId=500038997

44
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4.8.1.15 Socio-economic data
Socio-economic studies:
The only known socio‐economic study conducted for the fleets fishing for this stock is by
Kaspersen (2008). Additional data and information can be obtained from Statistics Norway45,
EFF46, ICES and the Norwegian directorate of Fisheries47. The Norwegian Directorate of
Fisheries publishes the report on “profitability survey on the Norwegian fishing fleet” which
gathers detailed socio‐economic information by fleet and gear (Anonymous, 2008)48.
Table 335. Summary of socio-economic data
Fisheries socio-economic
data49

Demographics
Migration
Sexual equality
Full-time vs part-time
employment
Sea based employment
Land based employment
Grey50 market data
Dependency and distribution
links
Ethnicity data
Fish consumption
Export data
Import data
CITES
Capital costs

Repair costs
Equipment/gear
Global markets
HACCP51
Catch values
Fuel costs

Indicate which fleet IDs

Yes (what is not exported
in consumed)
Yes, table 16 in
(Kaspersen, 2008)
No import
S. mentella not in CITES
Cost (NOK) per fishing
day (fishing redfish) in
2005
* (maintenance)
Data disaggregated by
gear from 1977
Japan, Germany, France ?
Unknown figures
N/K
Yes, at ssb.no + Excel file.
Back to 1977.
*

45

How are the data
currently used in MSE
and stock/fisheries
management?
N/K
N/K
N/K
N/K

Are the data available to
you? If so please append as
a separate document. If
not please identify source.
Are there any data issues?
No
No
No
No

N/K
N/K
N/K
N/K

No
No
No
No

N/K
N/K

No
Yes

N/K

Yes

N/K
N/K
N/K

Not directly

N/K
N/K

No
Yes

N/K

No

N/K
N/K

No
Yes

N/K

No

Statistics Norway is the Norwegian central office for statistics. Fisheries related data can be found at
http://www.ssb no/fiskeri_havbruk_en/
46
EFF: Eksportutvalget for fisk is the main fishing export consortium, http://www.seafoodfromnorway.com/
47
Statistics on catch (species, gear, area), fishermen, vessels and permits can be extracted from
http://www fiskeridir.no/fiskeridirektoratets-statistikkbank
48
reports published for the period 1998 to 2007 are available at
http://www fiskeridir.no/statistikk/fiskeri/loennsomhetsundersoekelse-forfiskeflaaten/loennsomhetsundersoekelse-for-fiskefartoey-publikasjoner
49
Information for Norway only, excluding fleet operating in international waters. All redfish combined
(Sebastes spp).
50
Grey market, that is where fish is distributed without sales records and is opaque to the competent authorities.
51
HACCP -Hazard Analysis Critical Control Points – analytical process and EU requirement relating to global
trade and food quality.
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A map showing the geographic location of fishing grounds (by season/quarter if spatial
pattern chnges) is not readily available
An estimate of the mean distance from home port to main fishing grounds, by
season/quarter if variable, is not readily available but could be extracted in a dedicated
study.
An estimate of the mean distance from main fishing grounds to landing ports (if different
from homeport), by season/quarter if variable, is not readily available but could be extracted
in a dedicated study.
Jurisdiction of fisheries:
The jurisdictions are indicated in Figure 231. International waters are under the authority of
the North East Atlantic Fisheries Commission (NEAFC). Other areas are under the
jurisdiction mentioned in parentheses or otherwise under the national jurisdiction.

Fig. 231: Map of the jurisdiction of fisheries (red labels) and ICES areas (green labels). FEZ: Faroes
Economic Zone, G: Greyzone (Norway/Russia), IB: International waters in the Barents Sea, IN:
International waters in the Norwegian Sea (NEAFC), JM: Jan Mayen (Norway), NEZ: Norwegian
Economic Zone, REZ: Russian Economic Zone, SVA: Svalbard Fishery Protection Zone (Norway).
International waters are managed by NEAFC.
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Data on the number of vessels, vessel size in terms of length or GRT (average, min, max and
stdev), mean engine power : kW or BHP (average, min, max and stdev) are not readily
available but could be extracted from Anonymous (2008) and Kaspersen (2008).
The main type of fishing gear used is the bottom trawl and pelagic trawl (international
waters only).
An estimate of the average length of trips and the average number of crew per vessel are not
readily available. The number of crew per vessel can be extracted from the Norwegian
Directorate of Fisheries’ statistics. The information on length of trips is likely unavailable.
Data of the total number of fishermen in the fleet, split into full‐time/part‐time if
appropriate, and by gender are not readily available but could be extracted in a dedicated
study.
Information on the main type of vessel ownership within the fleet e.g. fishing companies,
skipper/owner, co‐operative etc is not readily available but could be extracted in a dedicated
study.
Total quantity and value of the case study species landed and all species landed in each of the
last 3 years:
This is available in quantity from ICES. In value, the data is available from the Statistics
Norway for both redfish species combined, S. mentella and S. marinus.
Table 336: Quantity and value of redfish landed in the last 6 years (2003-2008)

2003
2004
2005
2006
2007
2008

Quantity (Norway)
in tonnes
2 520 (1 210)
5 493 (1 375)
8 465 (1 760)
32 895 (4 680)
19 837 (3195)
13 860 (2 231)

Value (1000 NOK)52
101 306
115 012
124 647
159 500
100 234
66 477

Total revenues, costs and profits in each of the last 3 years:
This is readily available for the period 2000‐2005 but would need to be calculated for the
most recent years.

52

Only for Norway. S. mentella and S. marinus combined. Data from Norway Statistics
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Table 337: Revenues and costs associated with the Norwegian redfish fishery in the period 2003-2008. The
values are given in 1000s NOK for combined conventional and industrial fleets. Numbers in bracket are
for the industrial fleet only which can be used as a proxy for the S. mentella fishery.

2003
2004
2005
2006
2007
2008

Revenue (Industrial
fishing fleet only)
43 761 (3 568)
42 940 (4 558)
42 302 (8 217)
Needs calculation
Needs calculation
Needs calculation

Cost (Industrial
fishing fleet only)
43 043 (3 771)
41 388 (4 324)
39 309 (7 471)
Needs calculation
Needs calculation
Needs calculation

Unionisation or other types of fishermen’s association present:
.
Norwegian fishermen are registered in the “Fiskermantallet” (fishermen’s register). The
fishermen sales organisations (e.g. råfisklaget.no), set and guarantee sale prices, sell the
catches, and are responsible for the implementation of the management in certain fisheries.
Main wage structure (e.g. fixed wages or share wages etc):
This is not readily available but might be derived from the profitability surveys
(Anonymous, 2008) and fishing vessel surveys53 (Anonymous, 2009b).
Are landings of case study species (1) sold on local market(s) for direct consumption, (2) sold on
local markets for processing (3) sold on non-local markets (please describe where) for direct
consumption or processing, (4) exported fresh or (5) other (please describe):
1: no
2: no
3: yes
4: yes
5: exported frozen
The market characteristics and the total landings and the average prices for each category
above, in each of the last 3 years, are not known.
Most of the catch of S. mentella is processed frozen. A common form is the “Japanese cut”
(headed) for export to the Japanese market.
Information on the total quantity and value of the product produced in each of the last 3
years is only available for S. marinus and S. mentella combined and can be found in
Kaspersen (2008, see Table 16 and 18 )
Information and data relating to processing are not available.

53

reports published for the period 1999 to 2008 are available at
http://www fiskeridir.no/statistikk/fiskeri/loennsomhetsundersoekelse-forfiskeflaaten/loennsomhetsundersoekelse-for-fiskefartoey-publikasjoner
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Subsidies:
There are no direct subsidies known.
Information on the proportion of total national employment in (1) catching, marketing,
processing etc of all species and (2) catching, marketing, processing of the case study species
is available as follows:
Catching: 1:yes and 2:yes (Statistics Norway and Kaspersen, 2008)
Marketing: 1:yes and 2:yes (EEF and Kaspersen, 2008 to some degree)
Processing: 1:probably not and 2: probably not
Data on the proportion of total national gross domestic product (GDP) in (1) catching,
marketing, processing etc of all species and (2) catching, marketing, processing of the case
study species.are not readily available. It will need some calculation, but it is attainable.
GDP from Statistics Norway, and proportion from Kaspersen (2008). OBS! Only in regards
to catching and marketing.
Data on the percentage unemployment in (1) total population (2) fishermen in general are
not readily available but may be obtained from (1) NAV54 and (2) NAV/Statistics Norway.
Data on average annual earnings in (1) total population (2) fishermen in general are not
readily available but may be obtained from (1) Statistics Norway and (2) your fishermen
book from the Directorate of Fisheries
It is not known if there are any immigration/emigration issues impacting on the fishery
General comment:
The collation of further data and information might be achieved in collaboration with
researchers in social and economical sciences, e.g. University of Tromsø.

4.8.2 Beaked redfish, Sebastes mentella, in the NE Atlantic (Irminger Sea and
adjacent waters), ICES areas V, XII, and XIV and NAFO Areas 1 and 2,

4.8.2.1 Fisheries data
4.8.2.2 Fleet composition
The data for some nations are available, but it requires time to compile the data. The priority
should be on the Icelandic, the Faeroese, and the Russian fleet. The data for the Icelandic
fleet goes back to 1989 when Iceland started the fishery.

54

NAV: Arbeids- og velferdsforvaltningen (The Norwegian Labour and Welfare Administration),
http://www nav.no/
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4.8.2.3 Effort data
Table 338 Effort data for demersal and pelagic trawlers (* if data exist but are not available (but
state where they exist), left blank if no data exist at all and N/K if the existence of data is not
known).
Fleet ID
Trawl
Min
Effort
Effort
Effort
GRT/GT of
KW of
type
codend
(days at
(days
(hrs
individual
individual
(single,
mesh
sea)
fishing)
fishing)
vessels
vessels
double
size
etc)
ICEpot
Pelagic
110-135
1989198919891989-2008
1989mm
2008
2008
2008
2008
GERpot
Pelagic
N/K
N/K
N/K
195-2007 N/K
N/K
FARpot
Pelagic
N/K
N/K
N/K
1995N/K
N/K
2008
GREpot
Pelagic
RUSpot
Pelagic
NORpot
Pelagic
BULpot
Pelagic
N/K
N/K
N/K
N/K
N/K
N/K
POLpot
Pelagic
CANpot
Pelagic
N/K
N/K
N/K
N/K
N/K
N/K
ESTpot
Pelagic
FRApot
Pelagic
N/K
N/K
N/K
N/K
N/K
N/K
JAPpot
Pelagic
N/K
N/K
N/K
N/K
N/K
N/K
LATpot
Pelagic
N/K
N/K
N/K
N/K
N/K
N/K
LITpot
Pelagic
N/K
N/K
N/K
N/K
N/K
N/K
PORpot
Pelagic
SPApot
Pelagic
UKRpot
Pelagic
N/K
N/K
N/K
N/K
N/K
N/K

During the EU‐Redfish project 2000‐2004 (Anon., 2004) an international database for data
from logbooks was initiated with the Faeroe Islands, Germany, Greenland, Iceland, Norway,
and Russia. Iceland has provided log‐book data on a haul‐by‐haul basis since 1989 and the
Faeroe Islands since 1995. Russia has provided data on their fleet since 1997, but the data is
not on a haul‐by‐haul basis (data grouped by vessel type and statistical square) and no
information is available on depth of trawling. Germany has provided data since 1995, but in
some years the data are not on a haul‐by‐haul basis. Germany provided data on a haul‐by‐
haul basis during the EU redfish project (2000‐2004). Germany, as well as other EU nations,
is not obliged to keep a logbook when fishing outside national jurisdictions (EEZs). Norway
has provided data to the database 1990‐2008, but in recent years not ona haul‐by‐haul basis.
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Table 339 Overview of the data base structure and available information by nation, stored in the
commercial landings data base for shallow and pelagic S. mentella
Faroe
Germany
Greenland
Iceland
Norway
Russia1)
Islands
Vessel
x
x
x
x
x
x
Day
x
x
x
x
x
x
Month
x
x
x
x
x
x
Year
x
x
x
x
x
x
Latitude
x
x
x
x
x
x
Longitude
x
x
x
x
x
x
Gear Type
x
x
x
x
x
x
Trawl circumference
x
x
Depth of headline
x
x
x
x
Bottom depth
x
Time
x
x
x
x
Trawling time (min)
x
x
x
x
x
x
Catch (kg)
x
x
x
x
x
x

1) Data grouped by vessel type and statistical square. The data has been transformed to a haul‐by‐
haul basis by adjusting according to number of vessels, trawling days, and catch for each category.
Not information on trawling depth.
The table below shows the number of hauls, total landings, and time periods of data
available by the nations providing data to the commercial landings of shallow and pelagic S.
mentella database. It is not possible to divide the catch data from Germany and Russia
between stocks.
Table 340 number of hauls, total landings, and time periods of data available by the nations
providing data to the commercial landings of shallow and pelagic S. mentella database
Nation
Period
Hauls
Catch (t)
The Faroe Islands
1995-2008
3,369
50,645
Germany1)
1995-2007
9,441
152,292
2)
Iceland
1989-2008
26,106
539,311
Norway3)
1990-2008
5,187
79,020
Russia4)
1997-2008
26,728
350,785
Total
70,831
1,172,053
1) Position not given in 2006 and 2007. Germany did not fish from the two stocks in 2008.
2) Data from Greenland included in the Icelandic data as only on vessel from Greenland has operated
in the fisheries.
3) Data grouped by vessel type and statistical square in 2004‐2007. No depth information for those
years.
4) Data grouped by vessel type and statistical square. The data has been transformed to a haul‐by‐
haul basis by adjusting according to number of vessels, trawling days, and catch for each category.
Not information on trawling depth.

The fishery for pelagic redfish, which started in 1981, has been relatively well described
since it started (Sigurdsson et al 2006a) and updated annually within ICES. However, not all
nations within the EU have delivered data to the joint database which was established
within EU founded project (QLK5‐CT1999‐01222, Anon., 2004) and updated since then. The
database could be improved by getting access the data from those EU nations not delivering
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their logbook data. Better standardisation of both fishery related data (effort, catches, vessel
informations), and biological data collected from the fishery is also needed.

4.8.2.4 Landings and discards data:
The time‐series of catches (landings) as annual totals by country per ICES area and
biological stock is directly available from the ICES North‐Western Working Group report
(ICES 2009b). The landings for each stock and information on discard data are provided
earlier in this report.
Illegal fisheries and un‐reported catches, especially on the deep pelagic stock, are known to
occur. The ICES North Western Working Group has during the last years identified
problems of unreported catches of pelagic redfish. There have been observations of
individual vessels from nations not reporting catches to international organisations like
ICES/NEAFC/FAO/NAFO. These unreported catches had, however, not been quantified as
the number of nations not reporting and hence the effort of their vessels had been unknown.
During the NWWG meeting in 2004, a presentation of an EU project (IMPAST) (Chesworth
and Lemoine 2004) dealing with this issue was given. Two studies were conducted by the
EU Joint Research Centre (JRC) using a satellite imagery vessel detection system (VDS) to
detect fishing vessels in the NEAFC regulated redfish fishery southwest of Iceland.
Observations in June 2002, 2003 and 2004 indicated that the effort could have been 15‐33%
higher than reported to NEAFC (WD 27 of NWWG, 2005). The latest information (Indregard
et al. 2006; Lemoine et al. 2006) confirms this order of magnitude with regard to IUU
fisheries, as only 71 and 81% of the vessels visible in the VDS reported to the Vessel
Monitoring System (VMS) in 2005 and 2006, respectively.
Data on illegal fishing were not available for 2007 and 2008, but IUU fisheries have most
likely decreased substantially or are negligible, as many of the IUU vessels are not operating
(i.e. vessels scrapped or retained in harbours) (NEAFC, 2009).

4.8.2.5 VMS data
NEAFC has compiled VMS data since around 2000 and the table below is for all the fleets of
the NEAFC Contracting Parties.
Table 341 VMS activities by fleet
Fleet
Is VMS
Do VMS
ID
monitoring
data
mandatory?
exist?
State
years

Yes, NEAFC
area

Ca.
2000-

Are VMS
data
available
for
scientific
analysis

Yes

If an EU
fleet,
has
funding
for VMS
been
claimed
under
the DCF
N/K
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Have VMS
data been
linked with
logbook or
observer
data

Have they
been postprocessed
to identify
fishing gear

Is a VMS
footprint
available
for each
fleet?

Not
done

No

Yes

yet

NEAFC has compiled VMS data since around 2000, but the data is not available for this
project. NEAFC used VMS data to compare with VDS data to estimate if the effort had been
correctly assessed (2002‐2004) (see above, Landings and discard data). Otherwise they are
not used for scientific purposes. This is partly because many nations give detailed logbook
information which has been considered adequate to describe the fisheries.

4.8.2.6 Observer data
Table 342 Observer activities
Fleet ID
Observer
If EU vessels – funded
under DCF or
type:
compliance with EC
enforcement
Deep-water Licensing
or scientific
Reg?
or both?
ICEpel
Scientific
observer,
enforcement
EUpel
Observer
RUSpel
Observer
FARpel

% of
vessel
trips
covered
Unknown

Sampling
Plan /SOP
available?

Data made
available to
stock
assessments?

Yes

Yes

Unknown
Unkown

Yes
Yes

Iceland:
The Directorate of Fisheries and the Icelandic coast guard are the enforcement bodies for the
Icelandic EEZ. During the fishing season there will be at least one observer at the fishing
area.
Table 343 Fisheries data recorded by observers
Fleet
Species
Species
Fishing
ID
composition composition
effort
of retained
of
details
catch?
discarded
(see
catch?
under
4.1.2)
ICEpel

No

No

Yes

VME
spps
e.g.
corals
and
sponges
etc
No

PET5
spp

Seabirds

Marine
mammals

Turtles

No

No

No

No

Observers do not record discards of non target species/stocks, nor is there information from
catch sampling. They do not record trawl duration, trawl distance, location, depth, gear
specification. Effort details are recorded by captains in logbooks.
Corals and sponges are not recorded. There is no data available on PET spp captured by the
fleet, nor is there information on capure of seabirds or mammals, however the catch of these
animals is thought to be very low. No turtles are captured by the fishery.
Observer coverage, availability and quality of observer data, and the use of data could be
improved if all countries recorded the redfish catches by depth and the total catch, including
discards, was reported by species, live weight and/or numbers.

5

PET – protected, endangered or threatened species.
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4.8.2.7Fishing footprint
There is a spatial and temporal fishing footprint of effort for fleets fishing the stock, but not
for all nations.
The fisheries for both deep pelagic and shallow pelagic stocks have not changed over the
years. Below are Figures 232 and 233 showing geographical location of the fishery in the two
management units, which is a geographical proxy for the shallow and deep pelagic stocks.
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Figure 232 Fishing areas and total catch of the pelagic S. mentella from the southwest management
unit in the Irminger Sea and adjacent waters 1997–2008. This is a geographic proxy for the shallow
pelagic stocks. Data are from the Faroe Islands (1997–2008), Germany (1997–2007), Greenland
(1999–2003), Iceland (1997–2008), Norway (1997–2003), and Russia (1997–2008). The scale given is
tonnes per square nautical mile. The blue box is the proposed Deep Pelagic Management Unit
(ICES 2009a).
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Figure 233 Fishing areas and total catch of pelagic S. mentella from the northeast management unit
in the Irminger Sea and adjacent waters 1997–2008. This is a geographic proxy for the deep pelagic
stocks. Data are from the Faroe Islands (1997–2008), Germany (1997–2007), Greenland (1999–2003),
Iceland (1997–2008), Norway (1997–2003), and Russia (1997–2008). The scale given is tonnes per
square nautical mile.
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Only a few nations have delivered depth data of the commercial catches (Iceland, Faeroe
Islands). It is very important to have the fishing effort by depth because the stocks are
defined by depth, i.e. the shallow pelagic stock (above 500 m) and the deep pelagic stock
(below 500 m).
The highest level of geographical resolution recorded in log‐books and provided to the
international redfish logbook database is the exact location of each haul. For some nations,
like Russia, the data are grouped by vessel type and statistical square. The data have been
transformed to a haul‐by‐haul basis by adjusting according to number of vessels, trawling
days, and catch for each category.

4.8.2.8 Abundance indices derived from commercial catch and effort data
From the international redfish logbook database, the CPUE is calculated for each nation. For
both shallow pelagic stock and deep pelagic stock, the lowest disaggregation level is annual.
Shallow pelagic management unit – unstandardised CPUE:

Figure 234 Trends in national non‐standardised CPUE of the southern management unit (proxy for
the shallow pelagic S. mentella fishery) in the Irminger Sea and adjacent waters, based on log‐book
statistics in the joint international database.
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Deep pelagic management unit (North area) – unstandardised CPUE:

Figure 235 Trends in national non‐standardised CPUE of the northern management unit of pelagic
S. mentella (proxy for the deep pelagic S. mentella fishery) in the Irminger Sea and adjacent
waters, based on log‐book statistics in the joint international database.

CPUE is calculated both unstandardised and standardised.
The time series of standardised CPUE is derived from a GLM CPUE model incorporating data
from Germany (1995‐2007), Iceland (1995‐2008), Greenland (1999‐2008), Faroe Islands (1995‐
2008), Russia (1997‐2008) and Norway (1995‐2008). The model takes into account year, month,
and vessel for each management area (proxy for the biological stocks) and was run on data
from the joint international redfish database.
As only Iceland and Faroe Islands provide the catch data by depth, the CPUE for each
biological stock can only be derived from those nations.
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Strengths and weaknesses:
It is not known to what extent CPUE reflect changes in the stock status of pelagic S. mentella.
The fishery is focusing on aggregations. Therefore, CPUE series might no indicate or reflect
actual trends in stock size.
The indices can be improved if all nations record the depth of the catches.

4.8.2.9 Information and data made available by fishers, fisher organisations or
other stakeholders
Iceland:
MRI and the Federation of Icelandic Fishing Vessel Owners are in collaboration. Each vessel
sends a frozen sample of a catch to MRI for data analysis. Also, information is available from
the Icelandic observer programme by the Directorate of Fisheries.
For other nations, the data collection exists, but detailed information is not known.
Fishers could play a stronger role in providing data and information for monitoring and
assessments, by providing essential information on depth

Fisheries data in general:
There are nations with different fleets participating in the fishery. A joint database where all
participating nations can deliver their data in agreed format is needed. As it is presently,
such data is compiled just prior or during the assessment meetings and impacts the
assessment as the data are often only available during the last days of the working group
meetings. If such data were available well in advance of the meetings more time, during and
prior to the meetings, would be available to investigate the use of different models and
possibly improve the assessment.

4.8.2.10 Fisheries‐independent survey data
Fisheries independent surveys conducted currently and/or over the last 10 years are
summarised in the table below.
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Table 344 Fisheries‐independent survey data by country (for both stocks of S. mentella in the
Irminger Sea and adjacent waters)
Country

Iceland,
Germany,
Russia,
Norway
(one year)

Name of
survey

International
redfish survey

Name of
vessel (RV or
commercial?

RV

Gear
used:
trawl,
acoustic
etc
Pelagic
trawl and
acoustics

Time
of
year

Frequency
&
duration

Timeseries
available

Cover
entire
stock(s)
area?

If EU
country,
is DCF
funded?

JuneJuly

Biannual

1999-2009

No

N/A

The main aim of the international trawl/acoustic survey on pelagic redfish in the Irminger
Sea and adjacent waters is to estimate the biomass of shallow and pelagic S. mentella. That is,
this is an assessment survey.
The survey has been conducted by 2‐4 research vessels. The horizontal and vertical
distribution of both shallow and deep pelagic stocks is investigated down to 1000 m with
pelagic trawling (from ca. 350 m down to 1000 m) and hydroacoustics (from 0‐350 m). The
survey results contribute to the ICES assessment of the stocks. Similar acoustic surveys were
carried out by individual nations (mainly Russia and Iceland) prior to 1999. Figure 236
shows the area surveyed in 2009 (ICES 2009c,e).

Figure 236 Map showing the cruise tracks and station taken in the international redfish survey in
June/July 2009.
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Survey gear:
Iceland and Germany:
Gloria type 1024 (40 mm codend), with a vertical opening of approximately 45 m.
Russia:
Russian pelagic trawl (design 75/448, 40 mm codend) with a circumference of 448 m and a
vertical opening of 47–50 m.
The distribution of the stock is very large and cannot be easily covered by a single survey
and/or a few vessels. The survey only covers the distribution of the adult part of the stocks.
The gear selectivity of the trawls has not been documented.
The survey is the basis for advice of the stocks. Stock status is based mainly on the perception
of stock trends derived from survey indices. The trawl estimates in 2005 and 2007 cannot be
used for comparison since the biological stocks were not surveyed separately.

Strengths and weaknesses:
The survey has limited spatial coverage. Only the adult parts of the stocks are surveyed.
More vessels (at least 4) should participate in the survey.
More trawl stations could be carried out and the distance between the survey tracks could
be decreased.

Survey abundance indices (and strengths and weaknesses)
There are nations with different fleets participating in the fishery. A joint database where all
participating nations can deliver their data in agreed format is needed. As it is presently,
such data is compiled just prior or during the assessment meetings and impacts the
assessment as the data are often only available during the last days of the working group
meetings. If such data were available well in advance of the meetings more time, during and
prior to the meetings would be available to investigate use of different models and possibly
improve the assessment.
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Figure 237 (Reproduced from ICES, 2009e)Shallow Pelagic S. mentella stock. Overview of acoustic survey
indices from above the scattering layer (red filled circle), trawl estimates within the scattering layer and
shallower than 500 m (black triangle), and aerial coverage of the survey (black open circle) in the
Irminger Sea and adjacent waters.

Deep pelagic stock:
Based on the trawl survey estimates, there is indication of a decreasing trend in the time
series and the 2009 estimate is the lowest in the series. CPUE of the fishing fleet has been
variable over the years, but on average the recent CPUEs are lower than in the early part of
the time series. These indices, in combination with a marked decrease in landings since 2004,
suggest that the stock has been reduced substantially in the past decade.
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Figure 238 (Reproduced from ICES, 2009e). Deep Pelagic S. mentella stock. Trawl survey estimates
deeper than 500 m (blue circles) and aerial coverage of the survey (black open circle) in the
Irminger Sea and adjacent waters. No data were available for comparison in 2005 and 2007

4.8.2.11 Biological data
The availability of these data by different nations may vary form year to year.
Table 345 Biological time series of data available (quarterly (Q) or annual (A), and if collected by
observers (O), by market sampling (MS) or both (OMS)).
Fleet ID/
Survey
ID

Length
comp.

Int.
Survey
ICEpot
RURpot
GERpot
FARpot
NORpot
GREpot
BULpot
POLpot
CANpot
ESTpot
FRApot
JAPpot
LATpot
LITpot
PORpot
SPApot
UKRpot

a
aOMS
a
q
a

aO
a
a
-

Retained or Survey
Age
Sex
Length
comp. comp.
&
weight
at age
a
a (not
by age)
a
a

Maturity
comp.

Length
comp.

Age
comp.

a

-

-

a

-

-

-

-

-

-

-

-

-

-
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Discarded
Sex
Length
comp.
&
weight
at age
-

-

Maturity
comp.

-

Age data are not available for the stocks. Below is the description of age determination of
Sebastes spp.
The ageing technique used for age determination of Sebastes sp, the broken and burnt
technique, is today one of the most standardized technique used for ageing. The otoliths are
stored dry in paper envelopes both before and after ageing. The procedure for preparing the
otolith prior to ageing is to break it as close as possible to the nucleus either using your
fingers, a forceps or a scalpel. Then burn it using an alcohol‐lamp, put it into modelling clay
and apply mineral oil on the broken surface. The otolith is aged using a microscope with
reflecting light, and after the burning the annuli are shown as brown are the translucent
zones deposited during the winter months (once per year). The otolith is aged by counting
the brown zones, starting normally to count from the nucleus, along the ridge towards the
dorsal tip. At around the 10th annuli the reader can see the transition where annual growth
slows down as a result of maturity. The counting is done towards the proximal edge. It is
important not to count too near either the sulcus edge or the dorsal tip, since these areas
often lead to under‐estimation of the age. The reader should also be aware of the possibility
to over‐estimate the age during the early years of life: the area from nucleus to the 8th – 12th
annuli consists of many splits/checks in addition to annuli (Chilton and Beamish, 1982;
MacLellan, 1997; Nedreaas, 1990; Saborido‐Rey et al., 2004).
The three most recent Workshops on Age Reading of Sebastes sp, were held in Bremerhaven,
Germany in 1995 (ICES 1996), Vigo, Spain in 2006 (ICES 2006) and Nanaimo, Canada in 2008
(ICES 2009d). All workshops were supported by ICES, and some of the main issues to be
addressed during these workshops were to evaluate the various methods for determining
age in redfish species, investigate the reasons for the differences in results between methods
and to agree on a methodology for age determination of redfish (see also the Terms of
References from ICES, 1991; ICES, 1996; ICES, 2006; ICES, 2009d).
During the workshop held in Bremerhaven, considerable bias between readers was
revealed. The bias improved after discussion of general interpretation of growth structures
on the sectioned otoliths, and obviously there is a need for exchange of material and
knowledge on age reading (ICES, 1996b). Both before and during the workshops held in
Vigo and Nanaimo, the readers participated in otoliths exchanges. The results from the
workshop held in Vigo showed considerable difference in age determination between the
different readers using linear regression (with a R2 ranging from below 0.15 up to 0.95),
while the results from the workshop in Nanaimo was very good with none of the
participants with a R2 less than 0.75 using linear regression (ICES, 2006; ICES, 2009d).
During the international workshop of age reading of Sebastes sp in Nanaimo 2008, all the
participating countries agreed on the preparation procedure (break and burn), the verified
counting axes and the problem with overestimation of juvenile fish. The results from the
otolith exchange carried out before and during the workshop were very good, and the
participants concluded that another international otolith exchange or workshop was
necessary.
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4.8.2.12 Ecosystem, biodiversity and VME data
There has been no documentation of ecosystem types in the stock area and there are no
ecosystem studies being conducted directly in the Irminger sea. However, some information
is documented in papers by Magnússon (1996) and Sigurdsson (2002) considering prey
items and animal communities found in the deep scattering layer. Some of the research
carried out by the ongoing MARECO project (http://www.mar‐eco.no/project ) in the nearby
area of the Mid‐Atlantic Ridge is of high relevance
A comprehensive study has been published on Icelandic marine ecosystem (Asthorsson et al.
2007). Unfortunately the study area does not extend to the stock area in the Irminger Sea but
many aspects discussed in that paper are relevant to the stocks.
The deep scattering layers in the Irminger Sea are described to some extent in a paper by
Magnússon (1996). This work was continued in a conference paper by Sigurdsson et al
(2002).
A paper by Runge and DeLafontaine (1996) describes pelagic ecosystem in the adjacent
waters of northern Gulf of St. Lawerence. Some work has been done describing the
ecosystem of West/Southwest Greenland waters (Pedersen et al., 2005).
Recent species (genus) specific publications such as on euphausids (Saunders et al, 2007) and
Calanus spp.(Heath et al.,2008, Gislason et al., 2008) could be regarded as a baseline study for
this area.
The area of the Mid‐Atlantic Ridge (“Reykjanes Ridge” being the northern part) has been
subject of extensive studies carried out by the MARECO programme and number of studies
have recently been published that are of high relevance to the Irminger sea ecosystem (e.g.
Gaard et al.,2008; Opdal et al., 2008; Petursdottir et al., 2008,see also http://www.mar‐eco.no/)
and several of these publications can be considered as a baseline study to some extent for the
area of Irminger sea.

617

Table 346 Data available in support of ecosystem based management.
Are there any data
Marine Strategy
Data in support of
Data source(s)
issues?
descriptor
ecosystem based
management
(1) Biological diversity Species assemblage
Survey information
composition
Sigurdsson et al (2002)
VME -spatial distribution NEAFC database
Not used –Log books
are considered better
to describe
VME – species
N/A
composition
Fishery interactions with N/A
VMEs
Presence of PET – spp N/A
PET – population
N/A
biology
PET – fishery
N/A
interactions
(2) Non-indigenous
Invasive
N/A
species
Introduced
N/A
(3) Populations of
N/A
commercially exploited
fish and shellfish
(4) Food webs
Data on prey, predators. Sigurdsson et al (2002)
Fishery impacts on
(Petursdottir et al.,
prey/predators
2008) on Reykjanes
abundance,
Ridge
Survey reports from the
joint survey (ICES
2009e)
(5) Eutrophication
N/A
(6) Sea-floor integrity
N/A
(7) Hydrographical
Survey information
conditions
(ICES 2009e)
(8) Contaminants in
Any data on levels of
N/A
waters/ecosystem
e.g. metals PCBs
(9) Contaminants in
N/A
fish and other seafood
(10) Properties and
N/A
quantities of marine
litter
(11) Introduction of
N/A
energy, including
underwater noise

Ecosystem health:
There is no dedicated monitoring of ecosystem health, however, hydrography and plankton
are sampled during biannual redfish surveys.
A section across the Irminger sea is being monitored in the CPR (Continous Plankton
Recorder Program) see (Brander et al., 2003; Gieskes et al., 2007) The data covers several
decades of sampling but is however not dedicated monitoring data. Primary production
monitored by NASA:SeWiFS program (http://oceancolor.gsfc.nasa.gov/SeaWiFS/ ).Primary
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production in this area is discussed in Henson et al.(2006) and see also (Guthmundsson,
2009)

Implications of ecosystem data for assessment and management
More work needs to be done on Irminger Sea ecosystem .
Other human activities that impact the ecosystem significantly could include nautical traffic
in this area. However there are no data available.
Climate change studies:
The Irminger Sea and adjacent waters form a critically important area of the North Atlantic
global climate system as a part of an oceanographic regime called the Sub‐polar Gyre.
Because of its importance to global climate, this area has been studied intensively within
several disciplines and numerous programs. There have been several programs in the past
dedicated to the research of climate change in the area e.g. ACCP (Atlantic Climate Change
Program.
http://www.aoml.noaa.gov/phod/accp/) and NAFP (North Atlantic Float Program.
http://woce.nodc.noaa.gov/wdiu/diu_summaries/woce‐ssf/exper_na.htm#ACCE).
Hydrographic stations showed in Figure 239 were first occupied under WOCE (World
Ocean Circulation Experiment, 1990‐1997) and later by CLIVAR (Atlantic Climate
Variability and Predictability, http://www.clivar.org/) wihin WCRP (World Climate
Research Programme) programs. These hydrographic stations have been surveyed since
1991 by University of Hamburg, The German Hydrographic Office and Royal Netherlands
Institute for Sea Research.LOCO (Long‐term Ocean Climate Observation)
(http://www.nioz.nl/nioz_nl/f771ace6b07c884d4c16156a463c7304.php).
The programs mentioned above do not exhaust the list of ongoing projects.
As mention before, the stock area lies within the sub‐polar gyre and is therefore an area
subject to intensive oceanographic studies. There has been considerable regime shifts in the
system of Sub‐Polar Gyre, showing climate variations in the North Atlantic (Yashayaev,
2007; Yashayaev et al., 2007)
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Figure 239 (from Yashayev et al. 2007b) . Map of the subpolar North Atlantic showing major
topographic features (the color legend relates elevation/depth, m). White‐rimmed circles indicate
hydrographic stations occupied between 1987 and 2005 along the trans‐Atlantic section AR7.
Dashed lines represent thickness of the layer defined by the (s2—potential density anomaly
referenced to 2000 dbar) range best confining the core of deep LSW in 1995–1997 (36.92 < s2 < 36.95
kg m_3; this mapping was based on the 1995–1997 hydrographic profiles, which positions are
indicated in the figure by white dots). Yellow arrow‐headed lines follow the LSW spreading and
recirculation pathways as inferred from the LSW thickness and vertical section plots; red‐arrow
headed lines indicate the spreading of Icelandic Slope Water.
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Figure 240 Temperature (°C) distribution at 200m depth in years 1994 and 2003 respectively
(Figures obtained from Héðinn Valdimarsson, MRI)

Protected, Endangered and Threatened (PET) species
No information available

Ecosystem modelling
As far as we know there is no ecosystem modelling work carried out in this area
Predator/prey relationships are not well understood and no dedicated research is ongoing to
our knowledge.
Stomach content analysis of redfish is problematic because the majority have everted
stomachs when reaching the surface.

Fishery interactions
There is no reporting system for lost and abandoned fishing gear, nor are there any
lost/abandoned fishing gear retrieval survey/mitigation exercises

Pollutants and contaminants
Contaminant levels in this stock species are not monitored, although it is done on other
species in Icelandic waters, including golden redfish (S. marinus) and Icelandic slope S.
mentella. The monitoring is carried out by Matís (An Icelandic company of food‐ and
biotechnology, http://www.matis.is/). The purpose of the project is to gather information
and evaluate the status of Icelandic seafood products in terms of undesirable substances.
Substances measured include: heavy metals, dioxins and dioxin like PCB, marker PCBs,
brominated flame redurdants (PBDE), Polyaromatic hydrocarbons (PAH) and pesticides.
We do not assess the ecosystem effects (negative and positive) of marine debris and examine
options for its collection and disposal? (Descriptor 10).
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Vulnerable Marine Ecosystems (VMEs)
FAO have recently circulated guidelines on VME identification and composition, these have
not been interpreted in this stock area. There has been no mapping of VMEs in this stock
area
Fisheries are pelagic and therefore probably not relevant with regard to VMEs.
There are no plans to develop or extend mapping activities with regard to VMEs
One VME closed area on the northern part of the Reykjanes Ridge has been set by NEAFC.
However the regulation prohibits fishing with bottom contac gear and should therefore not
impact the redfish fishery.

Figure 241 VMEs closed ares in the North Atlantic. The yellow boxes present areas closed for
fishing with bottom contacting gears (WWW.NEAFC.ORG)

At present, information/data on VMEs and other ecosystem aspects are not taken into
consideration in fisheries advice.

4.8.2.13 Socio‐economic data
To our knowledge there have not been any socio‐economic studies conducted. Because of
recent delineation of these two stocks the statistics up to 2009 the statistics have to be re‐
evaluated to some extent.
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Statistics: The Iceland Office http://www.statice.is/ and Directorate of Fisheries in Iceland
(http://www.fiskistofa.is/) collect socio‐economic informations for the Icelandic fleet.
However, these remain to be investigated in a dedicated study.
The figures below show the catch of both shallow and deep pelagic S. menella by month in
2000 and 2008. Data derived from the joint international redfish database and include data
from Iceland, Greenland, Faroe Islands, Germany, Norway and Russia (about 80% of the
total catch).
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Figure 242 Fishing areas and total catch of the pelagic S. mentella from the southwest and northeast
management units in the Irminger Sea and adjacent waters by month in 2000. The blue box is the
Deep Pelagic Management Unit. Outside the box is the Shallow Pelagic Management Unit. This is
a geographic proxy for the deep and shallow pelagic stocks respectively. Data are from the Faroe
Islands, Germany, Greenland, Iceland, Norway, and Russia. The scale given is tonnes per square
nautical mile.
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Figure 243 Fishing areas and total catch of the pelagic S. mentella from the southwest and northeast
management units in the Irminger Sea and adjacent waters by month in 2008. The blue box is the
Deep Pelagic Management Unit. Outside the box is the Shallow Pelagic Management Unit. This is
a geographic proxy for the deep and shallow pelagic stocks respectively. Data are from the Faroe
Islands, Germany, Greenland, Iceland, Norway, and Russia. The scale given is tonnes per square
nautical mile.
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Data on estimates of the mean distance from home port to main fishing grounds are not
readily available, but could be extracted in a dedicated study.
For the Icelandic fleet the distance from home port to the main fishing ground of deep
pelagic S. mentella is 100‐200 nm. The distance from home port to the main fishing ground of
shallow pelagic S. mentella is 500‐600 nm.
Data on estimate of the mean distance from main fishing grounds to landing ports (if
different from homeport) are not readily available, but could be extracted for some nations
in dedicated study.
The jurisdictions of the shallow and deep pelagic S. mentella are the Greenland Economic
Zone, Icelandic Economic Zone, and Faroese Economic Zone. Part of the fisheries are in
international waters under the authority of NEAFC.
Data on the number of vessels, vessel size in terms of length or GRT (average, min, max and
stdev), mean engine power : kW or BHP (average, min, max and stdev) are not readily
available but could be extracted for some nations in a dedicated study.
Mid‐water pelagic trawl is used for both fisheries.
Data on estimates of the average length of trips and the average number of crew per vessel
are not readily available, but could be extracted for some nations in a dedicated study.
Data on the total number of fishermen in the fleet, split into full‐time/part‐time if
appropriate, and by gender, are not readily available, but could be extracted for some
nations in a dedicated study.

Main type of vessel ownership within the fleet e.g. fishing companies, skipper/owner, cooperative etc
The data are not readily available, but could be extracted for some nations in a dedicated
study.
Data on the total quantity and value of the case study species landed and all species landed
in the last 6 years (2003‐2008) are only available for Iceland and are provided by Statistics
Iceland. The exchange rate to Euros used is at March 2010.
Table 347 Quantity and value of redfish landed for Iceland
Year
Quantity
Value (‘1000 ISK)
2003
48,402
3,209,537
2004
36,826
2,637,371
2005
16,005
1,666,045
2006
24,646
3,129,867
2007
19,919
1,835,621
2008
6,786
921,289
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Euros
18,552,237
15,244,919
9,630,318
18,091,717
10,610,526
5,325,370

Data on total revenues, costs and profits in each of the last 3 years are not readily available,
but could be extracted for some nations in a dedicated study.

Fishermen’s associations/unions present:
Sjómannafélag Íslands (http://www.sjomenn.is/)
Félag skipstjórnamanna.
(http://www.skipstjorn.is/displayer.asp?Article_type=Formadur&p=ASP\Pg0.asp)
In the Icelandic pelagic S. mentella fisheries the wage structure is share wages. For other
nations, this information is not readily available.
Information on distribution of landed fish is provided for Iceland only; information for other
nations is not readily available. However, the vessels participating in the pelagic redfish
fisheries are mainly freezer (factory) trawlers and the product is frozen at sea.
Iceland:
Case study spp are not sold at local markets for direct consumption but they are sold at local
markets for processing, some is sold at non‐local markets e.g. Germany, Russia and Japan.
Some is exported fresh, some is exported frozen.
Most of the pelagic S. mentella catch is processed frozen. A common form is the “Japanese
cut”, i.e. headed.

627

4.9. NAFO Greenland halibut in Sub‐area 2 Divisions 3KLMNO
In NAFO there are different types of data: the official STATLANT 21A and B data that is the
data use by the Fisheries Commission, STACFIS catch data that it is the catch data used by
the Scientific Council to make the assessment, NAFO Observers data that have different
official and scientific uses, the National Scientific Observers data with biological
information, and the VMS data that is the data for control and can be used by SC under
certain restrictions. The STATLANT data do not have confidentially restrictions and can be
split by countries. All the other data have some confidentially restrictions. Table 348
presents the main characteristics of the different data and their use by the Scientific Council
in the assessment process.
Table 348 NAFO Greenland Halibut in Subarea 2 and Divisions 3KLMNO data available
and their main characteristics.
STATLANT 21 A
and B

NAFO
Observers

Scientific
Observers

VMS

STACFIS

Organization

NAFO FC

Secretariat

Countries

Secretariat

STACFIS

Countries

All

NRA

Some

NRA

ALL

Availability

Country/Month

Country/Month

Country

Fisheries

Stock

Period

1960-2008

1996-2008

1992-2008

2003-2008

1960-2008

Fleet

+

Landings

+

Discards

+
+

+

+

+

Catches

+

+

+

Effort

+

+

+

Length Dist.

+

ALK

+

Maturity

+

+
+
+

4.9.1. Fisheries data
4.9.2. Fleet composition
For all fleets we only have data based on the STATLANT 21 B. These data only have
information about gear and tonnage class and effort is presented in fishing days (Table 349).
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Table 349 STATLANT 21 B effort data (fishing days) from 1960 till 2008 by gear, country
and tonnage class
Suma de Total
Gear

Country

TonClase

Decade
19601969

Bottom otter trawl

Canada

0-49.9

150

20002007

Total

570

796

8096

33695

43307

353

511

1081

9891

37161

48997

38985

12474

8043

2376

2330

64208

500-999.9
10001999.9

16020

72981

97876

33170

9775

229822
15562

2465

8646

4451

2000 & over

479

4563

5789

Not known

18

3141

110758

69883

93201

415886

2

178

190
133628

55508

86536

10
37752

32292

26494

23924

13166

2000 & over

2772

10150

692

531

51

14196

40534

42442

27186

24457

13395

148014

150-499.9

96

16603

15469

8419

40587

500-999.9
10001999.9

134

14664

17374

32172

42060

7891

58

4598

6013

60620

42060

8121

16661

34731

31806

133379

0-49.9

86

86

150-499.9

1109

1109

500-999.9
10001999.9

2923
786

5304

6090

2000 & over

1120

2265

3385

6024

8678

Russia Total
Japan

0-49.9
150-499.9

462

430
170

195

109

1757

2000 & over

212

306

1123

869

585

3624

otter

14702

3311

1832

6035

22

444

29

999

3089

886

73

2600

4226

2926

12230

185

185

564

564

749

749

150755

724960

252

150-499.9
10001999.9

trawl

Bottom pair trawl (2

Spain

150-499.9

138971

137684

158229

139321

46415

39510

19987

3224

109136

15655

7016

3047

25718

898

294

1500

29

2721

7771

29

140310

500-999.9
10001999.9
Not known
Spain Total
Canada

2735
46415

150-499.9

Canada Total
Bottom pair trawl (2
Total
Gillnets

4032

62

Lithuania
Total
Bottom
Total

1109

62

500-999.9
10001999.9
Japan Total
Lithuania

10831
3159

500-999.9
10001999.9

Spain Total
Russia

19901999

150-499.9

Portugal Total
Spain

19801989

50-149.9

Canada Total
Portugal

19701979

Canada

0-49.9

56063

30032

2735

86

86

86

86

46415

56149

30032

7771

29

140396

256

44658

32670

13562

15717

106863

50-149.9

4890

5047

10874

5371

26182

150-499.9

414

1613

2902

1094

6023

629

500-999.9

900

509

1409

Not known

10511

8494

19005

Canada Total
Portugal

49962

50741

36341

500-999.9
10001999.9

256

2819

3692

2804

9315

3553

1595

98

5246

2000 & over

56
6428

Gillnets Total
Longlines

Canada

56390

56028

39561

22182

174417

2278

2482

1046

1106

14664

50-149.9

684

2216

2450

1467

572

7389

150-499.9

2017

1058

2895

4086

736

10792

500-999.9

36

21

57

Not known

783

873

1656

10453

5552

8646

1141

34558

500-999.9
10001999.9

5348

2381

7729

3615

986

4601

10461

3367

500-999.9

2639

1141

14969

207

207

207
150-499.9

0-49.9

29

46

29

75

2443

49809

8919

16

1290

32

166

46

150-499.9

8692

97

500-999.9

8841

7

16

1456

75

1345
212

51
669

Not known
Canada Total

207

46
20914

50-149.9

Russia

2414

1498

Longlines Total
Canada

7493

150-499.9

Japan Total
Gears not known

14935

256

Russia Total
Japan

318

3220

7752

Portugal Total
Russia

5287

318

0-49.9

Canada Total
Portugal

159482

56

Not known
Portugal Total

22182

301

703

476

1423

10001999.9

Russia Total

148
72

741
1004

79

3450

64

64

64

64
3514
109309
6

Gears not known Total

16

1456

476

1423

143

Total Xeral

206572

260598

253457

196917

175552

Only for the Spanish fleet we present information based on the National Scientific Observers
data (Table 350). Till 1995 this data is a census and since then till now is a sample of the total
fleet. The sample represents around 10‐15% of the total fleet. Some years it was more and
others less.
Table 350 Main characteristics of the NAFO Spanish trawl fleet
Spanish Trawlers (1992-2008)
Mean Horse Power
Mean GRT
Mean Built Year
Mean Length
Mean Carry Capacity
Mean Frozen capacity
Mean Crew
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1567
762
1983
59
1111
29
24

4.9.3. Effort data
Data are presented by year, nation and gear based on the official NAFO data STATLANTS
21 B and are probably not complete for all countries that have participated in the fisheries.
The effort measure (fishing days) is for all fisheries cod, flatfish, Greenland halibut, etc)
carried out in NAFO area. It is not possible split the effort by the different fisheries carried
out in NAFO in the period. Data in the STATLANT 21 database and can be provided by
month and year.
For trawlers:
Table 351 fishing effort for demersal and pelagic trawlers
Effort

Suma de
Total
Gear
Bottom otter
trawl

DAYS
FISHED
Decade
Country
Canada

TonClase
0-49.9
50-149.9
150-499.9
500-999.9
10001999.9
2000 &
over
Not known

Canada
Total
Portugal

Portugal
Total
Spain

Spain Total
Russia

Russia Total
Japan

500-999.9
10001999.9
2000 &
over

150-499.9
500-999.9
10001999.9

19601969
150

19701979
570

19801989
796

19901999
8096

20002007
33695

43307

353
38985
16020

511
12474
72981

1081
8043
97876
2465

9891
2376
33170
8646

37161
2330
9775
4451

48997
64208
229822
15562

479

4563

5789

10831

55508

86536

18
3141
110758 69883

93201

3159
415886

10
37752

32292

26494

2
23924

178
13166

190
133628

2772

10150

692

531

51

14196

40534

42442

27186

24457

13395

148014

16603

42060

96
134
7891

15469
14664
4598

8419
17374
6013

40587
32172
60620

42060

8121

16661

34731
86
1109
2923
786

31806

1109
5304

133379
86
1109
4032
6090

1120

2265

3385

6024

8678

3311

1832

14702
62
6035

58

0-49.9
150-499.9
500-999.9
10001999.9
2000 &
over
0-49.9
150-499.9

Total

462

631

62
430

500-999.9
10001999.9
2000 &
over
Japan Total
Lithuania

Lithuania
Total
Bottom otter trawl Total
Bottom pair
Spain
trawl

195

170
109

252
1757

29

22
999

444
3089

212

306

1123

886

73

2600

869

585

3624

4226

2926
185
564

12230
185
564

749

749

150-499.9
10001999.9

150-499.9

138971 137684 158229 139321 150755 724960
46415 39510 19987 3224
109136

500-999.9
10001999.9
Not known
Spain Total
Canada
Canada
Total
Bottom pair trawl Total

15655
898

46415

56063
86
86

46415

56149

150-499.9

7016
294

3047
1500

29

2735
30032

7771

29

30032

7771

29

25718
2721
2735
140310
86
86
140396

For longliners:
Table 352 Fishing effort for longliners ‐ STATLANT 21 B effort data (fishing days) from 1960 till
2008 by country and tonnage class for the long‐lines fleet and their characteristics.
DAYS
Effort
FISHED
Suma de
Total
Gear
Longlines

Country
Canada

Canada
Total
Portugal

Portugal
Total
Russia
Russia
Total
Japan
Japan
Total
Longlines
Total

Decade
19601970TonClase
1969
1979
0-49.9
7752
2278
50-149.9
684
2216
150-499.9 2017
1058
500-999.9
Not known

150-499.9
500-999.9
10001999.9

5552

19801989
2482
2450
2895
36
783

19901999
1046
1467
4086
21
873

20002007
1106
572
736

8646

7493
1141

2414

Total
14664
7389
10792
57
1656

10453
1498
5348

2381

34558
2639
7729

3615

986

4601

10461

3367

1141
207

500-999.9

14969
207

207
150-499.9

20914

632

8919

46

29

207
75

46

29

75

2443

49809

8692

8841

Table 353 Longline effort data available by fleet ID
Fleet ID
L/L type
Number
Hook
Effort
(vert,
of
type and
(days at
horiz etc) longlines
size
sea)
CAl

Effort
(days
fishing)
19602008

Effort
(soaktime)

GRT/GT of
individual
vessels

Gillnetters:
Table 354 STATLANT 21 B effort data (fishing days) from 1960 till 2008 by country and tonnage
class for the gillnets fleet and their characteristics.
DAYS
Effort
FISHED
Suma de
Total
Gear
Country
Bottom pair trawl Total
Gillnets
Canada

Canada
Total
Portugal

Decade
19601970TonClase
1969
1979
46415
56149
0-49.9
256
44658
50-149.9
4890
150-499.9
414
500-999.9
Not
known
256
500-999.9
10001999.9
2000
&
over
Not
known

19901999
7771
13562
10874
2902
509

10511

8494

49962
2819

50741
3692

36341
2804

3553

1595

98

20002007
29
15717
5371
1094

256

Table 355 Net effort data by fleet ID
Fleet
Net type
Number Length
ID
(gill,
of fleets of fleets
trammel
etc)
CAg

22182

56
318

318
14935

5287

3220

56390

56028

39561

Yes

159482
9315
5246

6428

Mesh
size

Total
Xeral
140396
106863
26182
6023
1409
19005

56

Portugal
Total
Gillnets
Total

19801989
30032
32670
5047
1613
900

Effort
(days
at sea)

Effort
(days
fishing)

22182

Effort
(soaktime)

174417

GRT/GT
of
individual
vessels

1960-2008

Some countries have available effort data by year and by fishery based on NAFO Observers
data. Table 356 shows the Spanish trawl effort in percentage split by Division and fishery for
2008:
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Table 356 Percentage of the 2008 Spanish fleet effort by Division and fishery
Div.
Fishery
Total
3L
Shrimp
6%
Greenland halibut
94%
Skate
3M
Shrimp
15%
Greenland halibut
85%
Skate
3N
Shrimp
Greenland halibut
18%
Skate
82%
3O
Shrimp
Greenland halibut
87%
Skate
13%

Most, but not all, of the Bottom trawl effort since 1990 is directed to the Greenland halibut
and the legal minimum mesh size for this fishery is 130 mm since 1994.

Improving fishing effort data for this stock:
The fleets operating in NAFO carry out different fisheries and for some countries it is
difficult split the effort by fisheries, but one way to split the effort by fisheries would be to
give the effort by depth, because the different fisheries are carried out at different depths.
In short term it would be useful for the Scientific Council to develop a new measure of effort
based on the Vessel Monitoring System (VMS) data. One of the problems with these data is
that it would be difficult to know the effort by country and depth but the Scientific Council
is working to solve these problems. Another problem for VMS data is that only is mandatory
for the NRA and not for the EEZ of the different countries.

Landings and discards data:
Table 357 presents the Greenland halibut catches (tons) by country, gear, and decade. As
was explained before, for some countries they are landings and for others they are total
catches.
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Table 357 NAFO STATLANT 21 Greenland halibut caches (ton) by gear, country and decade.
Yellow are by‐catches of other fisheries, green are direct catches and blue are catches form mix
fisheries.
STATLANT 21 B Catches
Ton Clase
(Todas)
Effort
Division
MainSpecies

(Todas)
(Múltiples elementos)
(Todas)

Suma de Total
Gear
Bottom otter
trawl

Midwater trawl

Otter shrimp
twin trawl

Gillnets

Long-Lines

Target Fisheries
By Catch other
fisheries
Mix Fisheries

Country

Year
19601969

19701979

19801989

19901999

20002007

Total
Xeral

Spain
Union Soviet
Socialist Republics
Portugal
Poland
Canada
German Democratic
Republic
Japan
Russia
Federal Republic of
Germany
Estonia
Faroe Islands
Others
Union Soviet
Socialist Republics
German Democratic
Republic
Canada
Russia
Others

0

9

144

159440

66747

226340

26297
0
19133
1734

72801
897
64084
12940

16044
9501
12223
42243

3545
64777
0
12500

0
26996
43
16533

118687
102171
95483
85950

16805
0
0

21147
3
0

20184
7314
0

4
22592
5429

0
16005
17563

58140
45914
22992

926
0
0
43

5166
0
0
4749

948
0
3
51

80
0
2598
5113

0
5475
2122
726

7120
5475
4723
10682

0

960

195

506

0

1661

90
0
0
0

1071
591
0
13

20
38
0
15

8
99
0
43

0
0
625
33

1189
728
625
104

Iceland
Faroe Islands
Others
Canada
Portugal
Faroe Islands
Canada
Norway
Faroe Islands
Others

0
0
0
12748
0
0
1762
38
0
0

0
0
0
156821
101
0
1144
2112
618
0

0
0
0
158140
12624
1104
748
43
212
0

0
203
22
47552
1062
0
357
127
435
861

542
0
139
42891
0
0
2026
40
0
2

542
203
161
418152
13787
1104
6037
2360
1265
863

4.9.4. VMS data
The VMS data for vessels fishing in the NAFO Regulator Area (NRA) is held by the NAFO
Secretariat, Dartmouth, Nova Scotia, Canada. Recent advances have allowed the NAFO
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Scientific Council to access summary VMS data in order to answer questions that will assist
in the management of the fishery.
VMS data are only available since 2003, and it is not possible split the data by countries or
fisheries (Table 358).
Table 358 Vessel Monitoring System (VMS) data available in NAFO and their main

characteritcs.
Fleet ID

Data
available
for all
fleets in
the NAFO
regulatory
area

Is VMS
monitoring
mandatory?

Do
VMS
data
exist?
State
years

Are VMS
data
available
for
scientific
analysis?

Yes since
2003

2003
to
2007

Yes

If an EU
fleet,
has
funding
for VMS
been
claimed
under
the
DCF?
No

Have
VMS data
been
linked
with
logbook
or
observer
data?

Have they
been
postprocessed
to identify
fishing
gear?

Is a VMS
footprint
available
for each
fleet?

No

Not for
fishing
gear but to
quantify
fishing
effort

Not for each
fleet
countries, it
is for total
trawl effort

The NAFO Secretariat is working to split this information by fisheries; the first step was for
the Greenland halibut fishery and this was presented by Campanis et al. 2008. This
document analyses the Greenland halibut fishery effort 2003‐2007 by quarter and presents
maps with the effort distributions for each year. Here we present the 2007 map (Figure 244).
To calculate the effort from the VMS data, Thompson and Campanis (2007) assumed that the
vessel is trawling when the speed is approximately 2–4 knots, is hauling at slower speeds
and is steaming at higher speeds. This provides an estimate of the number of tows
undertaken over a known number of days.
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Figure 244 NAFO Regulatory Area (NRA) effort distribution (more than 700 meters depth) by
quarter for 2007.

Improving coverage, availability, quality and use of VMS data:
The NAFO Secretariat have been working hard over the last years to improve the quality
and utility of VMS data. Currently are trying to filter the VMS data by depth, catches or cod
end size to have the possibility the analyse the VMS data by fishery.
From 2010 onwards the period of emission of the VMS data will be 1 hour, since 2004 it was
2 hours.
It would be good that the VMS data was available for all NAFO area and not only for the
NAFO NRA area.
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4.9.5. Observer data
In NAFO there are two types of observers: (i) NAFO Observers that only collect information,
they do not sample, they are regulated by the NAFO Observer Program and their coverage
is 100% in the NRA and (ii) the National scientific observers that collect information and
carry out biological sampling. The coverage of the National observers is not the same for all
countries and years and for the EU countries is funded under the DCF. There are some EU
countries where the same observers carry out the NAFO and Scientific functions (Table 359).
Table 359 NAFO Observers data (Scientific and NAFA Observers) and their use in the assessment
of the Greenland halibut stock.
Fleet ID
Observer type:
% of
If EU vessels –
Sampling
Data made
funded under DCF or
enforcement or
vessel
Plan /SOP
available to
compliance with EC
scientific or
trips
available?
stock
Deep-water Licensing
both?
covered
assessments?
Reg?
SPt
Enforce
100%
Yes
Scientific
DCF
15%
Yes
Yes
PTt
Enforce
100%
No
Scientific
DCF
13%
Yes
Yes
CAt
Scientific
??
Yes
CAg
Scientific
??
Yes
CAl
Scientific
??
Yes
RUt
Scientific/Enforce
100%
Yes
JAt
Scientific/Enforce
100%
Yes
ESt
Scientific/Enforce DCF
100%
Yes
FRt

The NAFO observers are mandatory in the NRA and until now only collect fishery
information (catches, effort, etc) but not information about seabirds, marine mammals or
turtles. Currently,NAFO is preparing a protocol for these observers to collect information on
VMEs. The NAFO Observers information is available for some countries (Spain) in
aggregated format and the results are presented as NAFO SCR documents. The NAFO
Secretariat have has aggregated information from these observers for all countries but not in
an electronic format.
Both, NAFO and Scientific observers collect fishing effort as trawling time on a haul by haul
basis.
Spain:
Scientific observer data are available since 1992 and besides recording catches, discards, and
effort, these observers carried out biological sampling of the main species taken in the catch.
Some of them record information on VMEs, seabirds, marine mammals and turtles but this
information is not included in the DCF. The Scientific observer data have some
confidentially restrictions and are only provided to the assessment groups aggregated and
as SCR documents.
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Both the Scientific and the NAFO Observers collect catch and discards information for all
fishes species.
All the Spanish NAFO and Scientific Observers receive a training course where we supply
the observers with all the material and knowledge necessary to carry out their work.
Portugal:
Both the Scientific and the NAFO observers collect catch information for all fish species,
some Scientific observers collect discards information.
In Portugal the NAFO observers belong to a private company. The Scientific observers
receive a training course where we supply the observers with species ID keys for the most
common fishes.

PET species captured by fleet National scientific observers:
For fish PET species a PET list is needed to compare with catch information. Catch weight
and the position data are recorded.
For non fish PET species, the information in many cases is not available because it is
collected under observation charter and is not available to quantify because some observers
collect and others not. The data collected are not available in electronic format.

Seabird species:
This information is in many cases not available in electronic format because it is collected as
personal comments. This information is impossible quantify because some observers collect
and others do not and is not in an electronic database. However, we can address the more
important species or groups. The data collected were position, species, sex, total length and
wings length.

Marine mammals:
Spain:
Based on 1993 and 1994 data, the most important marine mammals captured were the
cetaceans and the pinnipeds. Seals were more frequently caught than cetaceans and the most
important seals species were: harbour seals, harp seals, grey seals and ringed seals. Among
the dolphins there were with side dolphins, striped dolphins, common dolphins and pilot
whales (Lens, 1997). The data collected were position, species, sex and different length
measures.
Portugal:
No information is recorded by the Portuguese Scientific Observers.
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Turtle spp:
This information in many cases are not available in electronic format because are collected as
personal comments This information is impossible quantify because some observers
collected and others not and is not in a electronic data base. We can put the more important
species or groups. It would be expected that the turtle by catch level was very low because
this is a deepwater fishery and the most important gear in the fishery is the trawl. The data
collected were position, species, sex and different length measures.

Observer information on corals and sponges:
Spain:
The little observer information available about corals and sponges is taken by weight. Not
all scientific observers collect information about coral and sponges. The observers who that
have collected information have encountered identification problems and most of the
information is in available at a high taxonomic level (corals or sponges). The best
information about corals and sponges come from the surveys. In the case of the survey
information we try to identify to the small taxonomic levels possible.
Portugal:
No information is recorded by the Portuguese Scientific Observers.

Improving observer coverage, availability and quality of observer data, and the use of
data:
The Scientific observer data have a good quality; it can be improved by increasing the
coverage of total fishing activities observed and to have some new observers specialising in
ecosystem Indicators (corals, sponges, etc).
NAFO SC has prepared a Corals and Sponges guide (Kenchington et al., 2009; 2010) for all
fleets and observers. These need to be made available to all observers.

4.9.6. Fishing footprint
There is a NAFO regulatory Area (NRA) footprint developed using VMS, effort, logbook,
observer data between 1988‐2007 (Table 360 and Figure 245). This footprint is for all bottom
fisheries carried out in the NRA for all countries and gears (NAFO Secretariat, 2009).
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Table 360 Summary of flag State submission on bottom fishing activities in the NRA for the
period 1987‐2007
Submission
Data Supplied
Filter
Information
Flag State
Date
Data
Years
Lat/Lon1
Date/time
Speed
Speed
format
(knots)
(knots)
Canada
18-Sep-08 point
1987dec
year
data
2007
Estonia
12-Sep-08 haul
1996dec
year
data
2007
Faroe Is.
16-Sep-08 haul
2003dec
year
data
2007
Germany
03-Mar-09 20012007
Greenland 10-Sep-08 haul
1993deg
year
data
2008
Iceland2
19
(23) point
1993dec
Sep 08
data
2006
Japan
24-Nov-08 point
2001dec
date/time
0-6.9
1.0-4.0
data
2007
Norway
30-Dec-08 point
2000dec
year/month
1.0-5.0 1.0-4.0
data
2007
Portugal
12-Sep-08 point
1997deg
date/time
0-14.04 1.0-4.0
data
2007
Russia3
16-Apr-09 point
1987dec
year/month/day data
2007
Spain3
24-Apr-09 point
1987dec
year
data
2007
1 dec: decimal degrees as DD.dddd; deg: DDMMdd
2 Iceland re‐submitted their information after the September 2008 Annual meeting.
3 Russia and Spain submitted their point data, respectively, during and soon after the FCWGFMS
March 2009 meeting.
4 Submission indicated maximum speed of 28.0 knots which is assumed to be an outlier.
‐ not submitted or no information.
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Figure 245 Composite plot of coordinates of bottom fishing activity data submitted by all flag
States for 1987‐2007 filtered by criteria of occurrence (at least in least two different years) and
speed (1.0‐4.0 knots) (NAFO Secretariat. 2009).

Changes in the fishing footprint over time for each fleet:
The footprint is for all bottom fisheries and for the whole period. The footprint has changed
over the time because the fisheries have changed, some fisheries were closed (cod, American
plaice, etc) and other fisheries have started in this period (Greenland halibut, shrimp, etc.).
But there is not very much information available by year to study the footprint variability.
Only since the introduction of the VMS data in 2003 has the NAFO SC had information year
by year to make this study.

Information on the distribution of fishing effort by depth strata:
Figure 246 (NAFO Secretariat. 2009) shows the percentage of fishing activity, assumed to be
trawling, by depth within the NRA for all fleets. The source data was the NAFO VMS data
for 2003‐2007.
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Figure 10846 Percentage of fishing activity, assumed to be trawling, by depth within the

NRA for all fleets in the period 2003‐2007.
There is some information by countries based on Scientific observer data. These data are a
sample of the total effort. In Figure 247 we can observe the percentage of the Spanish effort
since 1992 till 2008 by depth. It can be observed that since 2003, the effort depths >700 m has
decreased and the effort at depths <200 m has increased. These trends are results of the
decrease in the Greenland halibut fishery due to the Recovery plan

% Spanish Effort
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00
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20
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20
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20
07
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08

0%

Year

Figure 109 Percentage of the NAFO Spanish effort by year and depth strata.

For Portuguese fleet some information can be found in Alpoim et al. 2001.
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4.9.7. Abundance indices derived from commercial catch and effort data
Standardized estimates of CPUE are available from fisheries conducted by Canada, EU‐
Spain and EU‐Portugal. This information is considered in the assessment but not in the
assement model “STACFIS previously recognized that trends in commercial catch per unit effort
for Greenland halibut in SA 2 + Div. 3KLMNO should not be used as indices of the trends in the
stock. It is possible that by concentration of effort and/or concentration of Greenland halibut,
commercial catch rates may remain stable or even increase as the stock declines.” (Scientific Council
Meeting, 2004).
For Portuguese fleet: (Vargas et al. 2009):
Table 361 Portuguese Standardized CPUE from final log-linear model (Vargas et al. 2009.).
TABLE IV - A: GREENLAND HAL BUT TRAWL CATCH RATES, 1988-2008: mean annual cpue's corrected for the month, division and vessel of each observation.
3L
3M
3N
3LMN
CPUE ST.ERROR
C.V.
CPUE ST ERROR
C.V.
CPUE ST ERROR
C.V.
CPUE ST.ERROR
C.V.
1988
0.433
0.088
40.5
0.402
0.093
46.1
1989
0.411
0.073
53.6
0.384
0.073
56.7
1990
0.380
0.037
33.9
0.158
0.158
0.323
0.036
41.8
1991
0.226
0.044
43.8
0.120
0 030
43.8
0.174
0.033
53.2
1992
0.158
0.028
55.2
0.256
0 031
42.5
0.224
0.029
61.5
1993
0.116
0.037
45.2
0.171
0 019
37.5
0.192
0.020
39.1
1994
0.112
0.003
3.8
0.112
0 014
30.4
0.136
0.021
44.2
1995
0.130
0.024
51.8
0.159
0.013
18.7
0.135
0 022
42.5
0.141
0.015
47.8
1996
0.190
0.020
38.1
0.181
0.015
25.3
0.164
0 019
30.9
0.173
0.009
29.3
1997
0.198
0.019
31.1
0 243
0.030
34.6
0.115
0 009
10.4
0.189
0.018
42.5
1998
0.269
0.014
19.2
0 237
0.020
29.7
0.209
0 016
25.4
0.245
0.009
24.4
1999
0.287
0.024
26.4
0.339
0.037
32 5
0.259
0 021
23.8
0.291
0.018
33.6
2000
0.269
0.019
19.0
0 280
0.029
23 2
0.294
0 042
28.7
0.276
0.021
30.1
2001
0.211
0.028
35.4
0 207
0.009
11.6
0.198
0 013
15.1
0.205
0.013
28.4
2002
0.230
0.022
31.3
0 216
0.025
37 8
0.262
0 034
25.6
0.227
0.016
36.1
2003
0.218
0.026
38.4
0 208
0.033
45.3
0.206
0 024
28.3
0.215
0.019
42.5
2004
0.119
0.011
28.0
0.101
0.021
61 0
0.134
0 009
19.8
0.131
0.012
49.7
2005
0.293
0.018
8.7
0 272
0 060
31.1
0.274
0.024
17.3
2006
0.442
0.039
21.6
0 243
0.034
24.6
0.353
0.041
34.6
2007
0.639
0.080
30.6
0.385
0.069
35.6
0.521
0.067
40.7
2008
0.427
0.034
19.3
0.420
0.023
11 2
0.406
0.020
15.8

1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Figure 248 presents the Greenland halibut in SA 2 + Div. 3KLMNO: standardized CPUE
from Canadian, Portuguese and Spanish trawlers. (Each standardized CPUE series is scaled
to its 1992‐2008 average.) (SC Report, 2009.)
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Figure 248 Greenland halibut in SA 2 + Div. 3KLMNO: standardized CPUE from Canadian,
Portuguese and Spanish trawlers. (Each standardized CPUE series is scaled to its 1992‐2008
average.)

The three available CPUE indices are standardised using different method(s). For the
Spanish are described by González‐Costas and González‐Troncoso (2008)., for Portugal by
Ávila de Melo and Alpoim (1996), and for Canada by Brodie et al. (2009).

Improving the indices:
It would be good to develop only one model for all fleets.
One way to improve the standardisation is take into account the interactions between year
and area/depth. Some work was made in this way by Brandão et al. (2009). Updated CPUE
data for the Canadian, Portuguese and Spanish fleets were standardised using GLMs with
an overdispersed Poisson error structure, and allowing for finer spatial stratification than
the Division level to correct for possible redistribution of fishing towards higher density
areas. Results for standardisations without year‐interactions do show the recent increases
evident in the nominal CPUE data; these results are independent of the extent of spatial
stratification, and are broadly compatible with previous standardisation exercises, except for
now showing a higher rate of recent increase in the Canadian case. However, the
introduction of either Division or depth interaction terms with year in the standardisation
does reduce the extent of the recent rate of increase.
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4.9.8. Information and data made available by fishers, fisher organisations
or other stakeholders
The Vessel Monitoring System (VMS) is an application for remote monitoring of vessels. It
provides real‐time updates of vessel locations, handles catch and activity reports and
provides easy access to information of each vessel. All vessels fishing in the NAFO
Regulatory Area are required to be equipped with satellite tracking devices that transmit
position reports every two hours. In addition, other hail reports, e.g., catch‐on‐entry, catch‐
on‐exit, and transshipments, are transmitted to national Fisheries Monitoring Center (FMC)
which in turn send the various messages, including position reports to the Secretariat. The
VMS reports are then automatically forwarded to those Contracting Parties with an
inspection presence in the NAFO Regulatory area (Canada and EU). Through the VMS, the
inspectors can easily locate any fishing vessel.
The VMS and the NAFO Observer data are Monitoring, Control and Surveillance data and
these data are only supply aggregated for the NRA to the SC.

How fishers could play a stronger role in providing data and information for
monitoring and assessments:
One way to improve the data collected, it would be that the vessel crew facilitated the
Scientific Observers work on board to have a better data quality.

4.9.9. Fisheries‐independent survey data
For each survey there are indices of abundance by age and year for the objective species of
the survey and are presented to SC as SCR documents. Table 362 and shows the
characteristics of the different surveys carried out in the NAFO RA
Table 362 Characteristics of the different surveys carry out in NAFO with Greenland halibut
information (2008).
Country

Name of
survey

Name of
vessel (RV or
commercial

Gear used:
trawl,
acoustic etc

Time
of
year

Frequency
&
duration

Timeseries
available

Canada

Spring

Trawl
(Campelen)

AprJune

Yearly (300
sets)

1995-2007

Canada

Autumn

Teleost and
Wilfred
Templeman
Teleost and
Wilfred
Templeman

Trawl
(Campelen)

Fall

Yearly (420
sets)

1978-2007
2J3K
19812007 3L

No

EU SPPT
EU SP

Flemish
Cap
3LNO

Vizconde

Trawl
(Lofoten)
Trawl
(Campelen)

Jul

Yearly (180
sets)
Yearly (210
sets)

1988-2007

No

Yes

3NO19952007
3L 2003,
2004,
2006, 2007

No

Yes

Vizconde

AprMay
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Cover
entire
stock
area?
No

If EU
country,
is DCF
funded?

Canadian surveys:
Brodie and Stansbury (2007) describe the spring and fall Canadian surveys. Stratified
random multispecies trawl surveys have been conducted by the Department of Fisheries
and Oceans in the Newfoundland and Labrador Region annually in spring since 1971, and
in autumn since 1977. Spring surveys cover NAFO Divisons 3L, 3N, 3O, and 3P. Since 1990
the autumn surveys have covered the offshore areas of NAFO Divisions 2J, 3K, 3L, 3N, and
3O. During 1995, the Campelen 1800 shrimp trawl was adopted as the standard survey gear,
and coverage was extended to include the inshore areas of Div. 3K and 3L, parts of Div. 3M,
Div. 2GH, and areas deeper than 1,000 m.
Some changes, planned and unplanned, have occurred to both survey series since 1995.
Many of these unplanned changes have occurred because vessel breakdowns have not
allowed full or timely completion of the entire survey area. The main problems with the
2004‐06 fall surveys were the complete absence of survey sets deeper than 731 m in Div.
3LMNO, the lack of coverage in several other strata in Div. 3L, the reduction in coverage in
some strata in Div. 3K, and the extension of the timing into January in 2005 and 2006. The
approximately 650 sets completed in 2004 and 2005 surveys were the lowest numbers since
the 1995 survey, although the number of sets in 2006 improved to 704. Coverage in the
spring survey series has generally been more consistent, although the 2006 survey had
minimal coverage in Div. 3NO, and at a later time than usual.
There are at least three sources of uncertainty resulting from the problems encountered
during the surveys of recent years: gaps in coverage (missed strata, reduced numbers of
sets); changes in timing (surve coverage extended later, coverage of some strata/Divisions
often spread out over a much longer period than planned); and vessel effects (few direct
comparisons of the 3 vessels used, using vessels in areas where they have little or no
coverage in previous years). Careful attention to survey gear and fishing protocols, along
with set‐by‐set monitoring with trawl sensors ensures minimal variability during tows.
However, the problems with survey coverage and timing have introduced a further degree
of uncertainty into the survey estimates, and therefore stock assessment advice, for many
species.
EU(Spain) and EU(Portugal) Flemish Cap survey:
Gonzalez‐Troncoso and Casas (2005) presented a description of the EU Spain and Portugal
Flemish Cap survey. The survey in NAFO Regulatory Area of Div. 3M was initiated by EU
in 1988. Until 2003, surveys were carried out in summer (July), on board the Spanish vessel
R/V Cornide de Saavedra using bottom trawl net type Lofoten until a depth of 400 fathoms.
Since that year, the survey is carried out by the R/V Vizconde de Eza using the same trawl
net. R/V Vizconde de Eza replaced R/V Cornide de Saavedra in 2003 survey. The objective of
this change is to improve the Greenland halibut indices of abundance and biomass. For this,
it is necessary to reach bigger depths. Due to the impossibility of the R/V Cornide de
Saavedra to fish in depths of more than 400 fathoms, it was necessary to change the vessel.
In order to maintain the data series obtained since 1988, comparative fishing trials between
the two vessels were conducted in summers 2003 and 2004 to develop factors between the
two fishing vessels. A series of 130 paired hauls until 400 fathoms was carried out, 61 in 2003
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and 69 in 2004; 111 of then were valid hauls in both vessels. Mean catch and biomass, with
their respective standard deviations, and length distribution, were transformed from R/V
Cornide de Saavedra series to R/V Vizconde de Eza series.
EU(Spain) 3NO survey:
Gonzalez‐Troncoso et al., (2004) described the 3NO EU‐Spin survey. Surveys in NAFO
Regulatory Area of Div. 3NO was initiated by Spain in 1995. Until 2001, the surveys were
carried out in spring (May), on board the Spanish vessel C/V Playa de Menduiña (338 GT
and 800 HP) using bottom trawl net type Pedreira. Since that year, the R/V Vizconde de Eza
replaced the C/V Playa de Menduíña as the research vessel for the survey, using bottom
trawl net type Campelen. The main specifications and geometry of these gears, as the
rigging profile and the net plan, and a sheet with the resume of the main technical data of
the survey are described in previous paper (Walsh et. al., 2001). In the period 1998‐2003, the
surveyed depth strata was the same (extended to 1464 m). The survey area was stratified
following the standard stratification schemes (Bishop, 1994). Sets were allocated to strata
proportionally to their size, with a minimum of two planned hauls per stratum and the
trawl positions were chosen at random (Doubleday, 1981). Biomass and abundance indices
were calculated by the swept area method (Cochran, 1997), assuming catchability factor of 1.
Length distribution estimated from catches is presented for the period 1996‐2003. The year
1995 is not representative for this species, because in that year more deeper strata were not
surveyed, so it is not included in the analysis. R/V Vizconde de Eza had replaced C/V Playa
de Menduíña in 2001 survey, so, in order to maintain the data series obtained since 1995,
comparative fishing trials were conducted in spring 2001 to develop factors between the two
fishing vessel and gear combinations. A series of 92 paired hauls was carried out, 90 of then
were valid hauls. Mean catch, stratified mean catch, abundance, biomass and their
respective standard deviations, and length distribution, were transformed from C/V Playa
de Menduíña series to R/V Vizconde de Eza series.
EU(Spain) 3L survey:
Roman et al. (2008) described the EU‐Spanish survey in NAFO Division 3L. The surveys on
NAFO Regulatory Area of Div. 3L (Flemish Pass) were initiated by Spain in 2003. The
Research vessel “Vizconde de Eza” carried out the surveys following the same procedures
and using the same bottom trawl gear Campelen. In 2003, the survey was carried out in
spring (June) and it did not cover all strata adequately (69% of the total area prospected in
2006‐2007). In 2004, the survey was carried out in August, for a period of nine days, and it
covered only the 96%. In 2005, it was not possible to perform the survey due to problems
with the winch of the ship; and in 2006, for the first time, an adequate prospecting survey
was conducted in Division 3L with over 100 valid hauls. The survey area was stratified
following the standard stratification schemes (Bishop, 1994). All surveys had a stratified
random design following NAFO specifications (Doubleday, 1981). Sets were allocated to
strata proportionally to their size, with a minimum of two planned hauls per stratum and
the trawl positions were chosen at random. Biomass and abundance indices were calculated
by the swept area method (Cochran, 1997), assuming catchability factor of 1.
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The following data series were used to calibrate the XSA during the 2008 assessment:
•
•
•

EU 3M ‐ a European Union summer survey in Division 3M from 1995–2007, ages 1 –
12
Can 2J3K autumn survey, true Campelen data from 1996 ‐ 2007, ages 1 to 14
Can 3LNO spring survey, true Campelen data from 1996 ‐ 2007, ages 1 to 8. This
survey was not completed during 2006.

The reasons to exclude some periods of the different surveys were the following: During the
2003 assessment, STACFIS agreed to exclude survey data from 1978‐1994 from the
calibration dataset to exclude time periods when changes in survey catchability were
apparent. Retrospective patterns in biomass, fishing mortality and recruitment were less
severe when the 1978‐1994 data were excluded. Darby et al. (2003) also reported improved
within survey correlations for the shortened time series. The 1995 data from the Canadian
fall survey have also been excluded as the survey coverage in that year was incomplete;
several of the deep water strata were not surveyed.
The reasons to exclude the EU‐Spain 3NO survey was explained by Healey and Mahe (2005)
and was the following: The Spanish survey covers just a small portion of the overall stock
area. However, this index has generally been consistent with other survey series throughout
the stock area. There are problems at the oldest ages. Further, most residuals are positive in
the early years of this index, and conversely, most residuals are negative in the later years.
The mean annual residual exhibits a declining trend. We note that the Spanish survey in
Divs. 3NO has been converted to account for a 2001 vessel change, which may explain at
least part of this trend. The trends in the assessment remain unaffected given the inclusion
of the Spanish index. Addition of the Spanish 3NO series increases the estimates of recent
recruitment, but estimates of the exploitable biomass, 10+ biomass, and average fishing
mortality are quite similar. In both analyses, fishing mortality has increased substantially the
past two years, and estimated biomass is estimated as the lowest in the time series. Notice
that the XSA results with the Spanish data included indicate slightly higher estimates of
recent fishing mortality. Note that with the addition of another tuning index, the impact of
shrinkage is lessened. For the Spanish 3NO series, there are consistently large residuals at
the oldest two ages; also the mean squared residual for this index is high for ages 2, 12, and
13. In addition, most of the residuals from 1997‐1999 are positive, whereas the majority of
residuals in the most recent period are negative.

Strengths and weakness of each survey and how they could be improved.
A single survey series which covers the entire stock area is not available. A subset of
standardized (depth and area) stratified random survey indices have been used to monitor
trends in resource status.
Survey evaluation and consistency. Ideally, age‐disaggregated survey indices should
measure cohorts consistently at several ages. The consistency of standardized indices for all
age‐disaggregated survey series was evaluated. In addition, correlation coefficients as a
measure of the age over age cohort‐consistency in the survey series that are used to calibrate
the virtual population analysis (VPA) were updated. The results are consistent with those
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noted in previous assessments: reasonably good up until ages 6 to 7; at ages 7 to 8, all of the
survey series had poor correlations; and the correlations improved at the older ages.
Potential explanations of the poor correlations could include: changing fishing mortality,
immigration or emigration to/from the survey area, ageing problems, catchability issues or
even a combination of these factors. Nonetheless, cohort analyses (such as VPA) of this stock
are still considered appropriate.

New surveys under consideration:
Previous survey experiments have noted that the depth distribution of Greenland halibut
extends beyond 1500m, the maximum depth of the survey information currently available to
assess this stock. In addition, fisheries for Greenland halibut have at times fished at depths
beyond 1500m. Therefore, STACFIS recommends that exploratory deep‐water surveys for
Greenland halibut in Subarea 2 and Divisions 3KLMNO be conducted using gears other
than bottom trawls to compliment existing survey data.

4.9.10. Abundance indices
Table 363 presents the Canadian fall survey biomass (Healey, 2008).
Table 363 Greenland halibut biomass estimates (000 t), by Division, from Canadian fall surveys
during 1995‐2007.
Year
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

2G

2H

NO SURVEY
22.3
26.1
15.5
38.6
45
39.0
10.5
30.7
NO SURVEY
NO SURVEY
37.7
NO SURVEY
NO SURVEY
NO SURVEY
48.2
NO SURVEY
NO SURVEY
65.8
NO SURVEY

2J

3K

SA2+3K

35.6
64.8
82.1
62.1
87.1
54.9
65.8
53.6
59.8
59.1
61.1
105 9
57.7

69.2
120.3
130.5
142.2
175.6
143.3
128.7
67.0
71.5
90.5
112.6
110.2
179.1

233.5
266.7
247.8
303.9
198.2
232.2
120.6
131.3
197.8
173.7
281.9
236.8

3L

2J3KL

11.3
36.6
48.6
55.9
34.0
34.1
29.9
22.4
26.1
15.9 *
30.1
32.5
27.6

116.1
221.7
261.2
260.2
296.7
232.3
224.4
143.0
157.4
213.7
203.8
314.4
264.5

3M

3N

NO SURVEY
10 2
5.1
7.0
6.4
7.8
14.8
2.4
2.7
5.5
9.3
5.3
7.2
2.5
5.7
4.3
1.1
NO SURVEY 2.9
NO SURVEY 3.3
3.2
1.1
3.4
5.3

3O

3LMNO

1.0
2.1
5.4
1.9
4.2
4.5
4.1
2.6
0.4
2.3
0.2
3.6

52.9
64.1
83.9
41.0
53.1
46.9
34.7
34.1
19.2
35.7
37.0
39.9

TOTAL

286.4
330.8
331.7
344.9
251.3
279.1
155.3
165.4
217.0
209.4
318.9
276.7

*During 2004, Division 3L was not completely surveyed.

Biomass estimated by swept area method of the Greenland halibut in the EU‐Spain and
Portugal Flemish Cap survey in past surveys (Vazquez and Gonzalez‐Troncoso, 2008) is
presented in Table 364

650

Table 364 Greenland halibut biomass estimates (t), by strata, from Flemish Cap survey during
1988‐2007.
year
120-730 m

Greenland halibut
6926
4472
5799
8169
8728
6529
8037
10875
11594
16098
24229
21207
16959
13872
12100
6214
12292
11698
11706
13040
28343
21515
24358
31723

1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2004
2005
2006
2007

120-1460 m

roughhead grenadier
2009
871
852
1335
1577
3021
1975
1558
1362
1197
1691
1250
1047
2079
1211
2348
3597
2387
3933
1367
17184
14253
12109
7807

Survey estimates (by the swept area method) of Greenland halibut biomass (t) and SD by
year on NAFO Div. 3NO (Table 365). n.s. means stratum not surveyed. 1997‐2000 data are
transformed C/V Playa de Menduíña data. 2001‐2007 data are original from R/V Vizconde de
Eza. In 2001, there are data from the two vessels. The last two rows present the biomass
corresponding to set of ages 5+ and 10+ (Gonzalez‐Troncoso et al. 2008).
Table 365 Survey estimates (by the swept area method) of Greenland halibut biomass (t) and SD
by year on NAFO Div. 3NO
TOTAL
S.D.
Biomass 5+
Biomass 10+

1997
6859
546
4303
406

1998
11305
860
6284
504

1999
11246
973
6367
660

2000
9331
707
8785
1111

2001
7721
790
6700
741

2002
2380
410
2011
279

2003
4701
575
3386
495

2004
3437
373
2318
318

2005
3071
325
2585
380

2006
2720
379
2151
182

2007
3286
363
3057
343

Stratified mean catches (Kg) and SD of Greenland halibut by year (2003‐2007)for the EU
Spanish 3L survey (Table 366). n.s. means stratum not surveyed. In 2003, the data
correspond to 69% of the total area prospected in 2006‐2007 (Román et al 2008).
Table 366 Stratified mean catches (Kg) and SD of Greenland halibut by year (2003‐2007) for the UE
Spanish 3L survey.
Stratum

2003

2004

Survey
2005

2006

2007

TOTAL

65511.53
14.64

76900.01
12.29

-

99349.19
15.32

107946.61
16.64

SD

1.09

0.59

-

0.95

1.33
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More detailed information about the surveys can be found in Diana et al.,(2008) for the EU‐
Spanish 3NO survey, Roman et al. (2008) for EU‐Spanish 3L Survey, Healey (2008) for
Canadian autumn and spring surveys and Vazquez and Gonzalez‐Troncoso (2008) for EU‐
Spain and Portugal Flemish Cap Survey. Based on this information, the indices (mean
numbers per town) used in the assessment were the following (Table 367):
Table 367 Mean numbers per town and age of the different surveys used in the XSA assessment of the
NAFO Greenland halibut Subarea 2 and Div. 3KLMNO.
EU Flemishh Cap Survey Mean Numbers per Town
Year/ages

1

2

3

4

5

6

7

8

9

10

11

12

1991

1.619

0.257

0.433

1.311

2.869

1.605

2.751

0.664

0.575

0.437

0.176

0.015

1992

2.085

1.566

0.556

1.272

2.303

2.797

2.421

1.311

0.581

0.339

0.171

0.083

1993

1.769

1.548

0.966

0.861

1.269

1.921

2.024

1.574

0.965

0.264

0.129

0.048

1994

1.777

1.238

1.697

1.785

1.921

2.966

2.659

1.467

0.785

0.273

0.112

0.059

1995

12.407

2.543

2.23

1.909

2.656

5.098

3.766

2.122

1.308

0.26

0.066

0.022

1996

5.843

7.969

2.415

3.036

4.203

5.82

2.488

1.616

0.424

0.086

0.026

0.038

1997

3.325

3.775

5.996

6.497

7.105

8.455

4.992

2.152

0.657

0.22

0.028

0.021

1998

2.735

2.134

7.685

10.996

12.334

11.297

7.84

2.621

0.746

0.195

0.034

0.007

1999

1.059

0.7

3.008

10.468

13.413

12.583

5.554

1.823

0.348

0.102

0.008

0.003

2000

3.748

0.292

0.595

2.165

7.092

14.096

5.404

2.32

0.449

0.114

0.054

0

2001

8.031

1.433

1.811

0.993

2.788

7.787

6.625

3.213

0.183

0.045

0.006

0

2002

4.081

2.939

2.795

1.668

3.786

5.593

5.732

1.275

0.129

0.06

0.019

0.007

2003

2.198

1

0.608

1.514

2.476

2.937

1.93

0.466

0.131

0.099

0.019

0.005

2004

2.192

3.288

4.373

1.971

6.965

7.797

2.537

0.644

0.29

0.134

0.079

0.047

2005

0.544

0.811

3.176

2.496

6.885

7.592

2.916

0.61

0.111

0.12

0.055

0.019

2006

0.68

0.4

0.65

1.17

5.98

7.46

3.31

0.77

0.22

0.18

0.13

0.06

2007

0.418

0.092

0.567

0.342

3.438

7.371

5.76

1.513

0.307

0.205

0.077

0.047

Canadian Fall Survey Mean Numbers per Town
Year/ages

1

2

3

4

5

6

7

8

9

10

11

12

13

14

1996

98.68

47.82

32.01

1997

28.05

58.62

43.61

9.539

6.283

2.466

0.836

0.191

0.179

0.039

0.024

0.012

0.017

0.006

21.13

10.37

5.007

1.998

0.641

0.203

0.055

0.032

0.022

0.009

1998

23.35

25.07

0.003

31.19

21.87

10.86

4.452

2.066

0.565

0.132

0.059

0.028

0.021

0.013

1999

15.99

0.002

34.42

24.07

28.28

20.04

10.53

3.811

0.703

0.139

0.072

0.021

0.006

0.025

2000

0.002

38.57

21.94

16.43

13.2

13.76

7.207

2.161

0.502

0.063

0.03

0.015

0.004

-1

0.007

2001

43.9

22.72

17

14.07

9.765

7.591

3.403

0.692

0.112

0.023

0.014

0.004

0.011

0.001

2002

40.67

24.08

12.5

9.679

6.027

1.974

0.719

0.19

0.039

0.013

0.004

-1

0.003

-1

2003

45.7

26.67

11.69

9.49

6.389

2.271

0.893

0.268

0.04

0.017

0.01

0.006

0.002

-1

2004

32.49

32.93

13.89

12.31

9.209

2.684

1.198

0.358

0.083

0.032

0.006

0.004

0.008

-1

2005

16.06

16.15

8.557

13.84

10.98

6.848

3.96

0.662

0.116

0.034

0.027

0.009

0.007

0.002

2006

32.34

17.98

8.502

17.6

13.03

9.113

4.177

1.151

0.18

0.028

0.024

0.01

-1

0.002

2007

32.61

14.51

12.81

18.77

9.573

10.35

6.171

2.14

0.338

0.076

0.039

0.024

0.009

0.005

Canadian Spring Survey Mean Numbers per Town
Year/ages

1

2

3

4

5

6

7

8

1996

1.621

4.241

4.599

2.183

0.827

0.284

0.057

0.001

1997

1.162

3.924

5.16

3.227

1.461

0.507

0.099

0.013

1998

0.22

0.814

3.847

6.186

4.955

1.238

0.326

0.072

1999

0.292

0.552

1.149

1.982

3.388

1.09

0.242

0.05

2000

0.793

1.069

1.068

1.506

1.954

2.037

0.556

0.031

2001

0.565

0.714

0.739

0.676

0.796

0.716

0.279

0.023

2002

0.642

0.572

0.603

0.581

0.608

0.208

0.049

0.006

2003

0.926

2.137

1.663

1.569

1.055

0.206

0.051

0.008
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2004

0.662

0.572

1.181

1.184

1.161

0.259

0.041

0.02

2005

0.353

0.306

1.09

0.946

1.372

0.823

0.206

0.025

1.595

0.516

0.802

0.399

1.405

1.491

1.121

0.183

2006
2007

The Canadian Autumn Survey in the last years had coverage problems and due to these
problems the indices used in the assessment is only 2J3K information.
The Canadian Spring Survey only cover up to 700 m depth, and this is a problem for the
Greenland halibut stock because the most important depth distribution is between 700‐
1300m.
The EU Flemish Cap Survey coverage since 2004 is down to a depth of 1400 m. The
assessment only use the information down to 700 m. and probably this cause some problems
in the assessment.
The Spanish 3NO and 3L Surveys are not used in the assessment and it would be useful to
study how these data can be used in futures assessments, although these surveys have
spatial coverage problems for the Greenland halibut Stock.
Figure 249 shows for Greenland halibut in SA 2 + Div. 3KLMNO: Relative biomass indices
over 1996‐2008 from Canadian fall surveys in Div. 2J3K, Canadian spring surveys in Div.
3LNO, EU surveys of Flemish Cap (to both 730m, and since 2004, 1400m), and Spanish
surveys of the NRA of Div. 3NO. Each series is scaled to its 2004‐2007 average. (SC, 2009).

Figure 11049 Relative biomass indices over 1996‐2008 from Canadian fall surveys in Div. 2J3K,
Canadian spring surveys in Div. 3LNO, EU surveys of Flemish Cap (to both 730m, and since 2004,
1400m), and Spanish surveys of the NRA of Div. 3NO.
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4.9.11. Biological data
For all countries, except Canada and France, the fisheries data are collected by observers on
board vessels and is for the total catches (landing+discards combined). Canada has some
sampling on board (total catch) and some market sampling of landings. This information is
available by year and country/survey and is presented as NAFO SCR documents. Table 368
presents the surveys and fleet time‐series of data available.
Table 368 Surveys and fleets time series of data available.
Retained or Survey
Fleet ID/
Length
Age
Sex comp. Length &
comp.
Survey ID
comp.
weight at
age
Spring
Autumn
Flemish Cap
3LNO
SPt

+
+
+
+
+

+
+
+
+
+

PTt

+

CAt
CAg
CAl
RUt
ESt
Lit
Jat
FRt

+
+
+
+

+
(1994- +
1999)
+
+
+
+
+
+

+
+
+
+
+

+
+
+
+
+

Maturity
comp.
+
+

+ (19941999)
+
+

Period

1995-2007
1978-2007
1988-2007
1995-2007
1991-2007
1990-2007
1975-2007
1975-2007
??
??

Total international catch data raised from fleets & strengths and weakness :
The historical catch‐at‐age construction matrix was explained by Bowering and Brodie
(2000) and the availability of the length and age data to make the catch at age matrix was
presented by Healey and Mahe (2008). Length sampling provided by EU‐Portugal, EU‐
Spain, and Russia for 2007 otter trawl fisheries are quite similar, with modal catch length of
about 43‐46cm. Note, however, that the length sampling for 2007 generally indicates that
larger fish were caught compared to 2005 and 2006. This is most strongly apparent from the
Russian and Spanish sampling. Available age‐length keys indicate a difference between
Spanish and Canadian age interpretations. Until the differences can be resolved, the length
samples from these nations are converted to catch‐at‐age using Canadian age length keys.
Recent research suggests that in addition to these inconsistencies, the Canadian, EU and
Russian age determination methods may be underestimating ages. Computation of
Canadian catch‐at‐age is described by Brodie et al (2007). Samples from the Canadian fishery
were used to derive catch‐at‐age independently for each gear.
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No sampling data are available for the 2007 catches taken by EU‐Lithuania, EU‐Estonia,
Japan, St. Pierre and Miquelon (EU‐France) and the Faroe Islands (EU‐Denmark) (1923 t
combined catch), all operating in the NAFO Regulatory Area (NRA). Catch‐at‐age was
developed for these fleets under the assumption that the age‐composition was similar to that
of the combined Spanish, Portuguese and Russian fisheries operating within the NRA.

Age determination materials and methods used:
An Age Determination Workshop was help in 2008 (Treble and Dwyer, 2008). Prior to the
workshop there was an exchange of otoliths and scales collected during the 2005 EU survey
in SA3. During the workshop each Institute presented information on ageing methods using
scales, whole otoliths and otolith sections: no two Insitutes used the same method. Research
related to methods and age validation was also presented. Observations have been made in
recent years that suggest Greenland halibut are longer lived and slower growing than
previously thought. The otolith cross‐section methods presented during the workshop
indicated older ages at a given length compared to surface ages. For the stock in NAFO SA0
deviations in the age bias plot of whole versus section otolith age estimates began at about
age 15 (approx. 50cm). For the Northeast Atlantic stock off the Norwegian coast ages
derived from a revised whole otolith method began to deviate beginning at ages 4–5
(approx. 40 cm). Dark “featureless” translucent margins on large otoliths indicate an
accumulation of compacted small annual zones. It became clear during the workshop that
bias between age readers could not be solved by simply agreeing to common interpretation
practices.
The conclusions of the Workshop were the following (Treble and Dwyer, 2008):
Current production methods underage old fish but it is not known to what extent or at what
size/age the under ageing begins.
Validation methods that have been applied; bomb radiocarbon dating and tagging and
oxytetracycline marking for Greenland halibut, have been carried out for NAFO Div. 0B and
2G indicate longevity of this species goes beyond that indicated by present techniques.
Biological methods that indicate longevity have been applied for the Barents Sea, analysis of
otolith morphometry and length measures, and show much greater age expectancy and this
affects the fishable portion of the stock.
Precision and bias are still problematic due to a lack of standard application of methods and
criteria.
The current scale method under‐estimated the current otolith methods at the oldest ages.
Systematic studies of new methods and comparisons thereof are needed to determine a
reliable method for ageing.
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4.9.12. Implications of biological data for assessments and management
The impact of the aging problems on current stock assessment has never been discussed but
certainly these problems could have very import consequences in the assessment and
advice. Some of the assessment inconsistencies could be explain by the aging problems.

4.9.13. Ecosystem, biodiversity and VME data
NAFO Scientific Council has established a Working Group on Ecosystem Approach to
Fisheries Management (WGEAFM) to study this information and one of the terms of
reference is to identify the regional ecosystems in the NAFO Convention Area (NCA).There
is not a list of ecosystem types in NAFO Convention Area yet, some work was made to
identify different ecosystems en NAFO Subarea 5 and 6, and WGEAFM will apply the
methodologies developed in the Subareas 5 and 6 to all the NAFO Convention Area (NCA).
(WGEAFM). 2008).
There are initiatives at the national level currently in Canada (DFO) and USA (NOAA).
There is also the international survey led by Spain “Nereida” which is creating a multibeam
map of the NRA from 200‐2000 m (2009‐2010) and the associated survey by Canada which is
collecting in situ data on sponges and corals over the same time period .
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Table 369 Data available in support of ecosystem based management.
Marine Strategy
Data in support of
Data source(s)
descriptor
ecosystem based
management
(1) Biological diversity Species assemblage
Survey Information
composition
VME -spatial distribution Survey and Fisheries
Information
VME – species
Survey and Fisheries
composition
Information
Fishery interactions with Survey and Fisheries
VMEs
Information
Presence of PET – spp (WGEAFM
Report
2008)
PET – population
N/A
biology
PET – fishery
N/A
interactions
(2) Non-indigenous
Invasive
N/A
species
Introduced
N/A
(3) Populations of
Survey and Fisheries
commercially exploited
Information
fish and shellfish
(4) Food webs
Data on prey, predators. Survey and Fisheries
Fishery impacts on
Information
prey/predators
abundance,
(5) Eutrophication
N/A
(6) Sea-floor integrity
(7) Hydrographical
Survey Information
conditions
(8) Contaminants in
Any data on levels of
N/A
waters/ecosystem
e.g. metals PCBs
(9) Contaminants in fish
N/A
and other seafood
(10) Properties and
N/A
quantities of marine
litter
(11) Introduction of
N/A
energy, including
underwater noise

Are there any data
issues?

The NAFO WGEAFM reviewed all the data available and with the following results:
Oceanographic surveys are the main source of information for physical oceanography and
primary production. Satellite imaging is suitable for mapping primary production and
satellite‐based data products are becoming more common.
Bottom‐trawl fishing surveys, scientific observers and NAFO observers are main sources of
information on fish stocks, catches and by‐catches. A list of current surveys in the area is
provided by the SC Report every year.
The primary objective of RV surveys has traditionally been to provide fisheries‐independent
indices of abundance and biomass of main commercial species for their use in stock‐
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assessment. Associated with this, ageing and maturity studies are also carried out. However,
most surveys have evolved over the years trying to enhance their ability for sampling non‐
commercial species and to provide a wider picture of the marine community. Among the
biological studies already implemented, or in the process of being implemented, in these RV
surveys are an improved recording of benthic organisms, production of length‐frequency
distributions for all species, and stomach content analyses and growth and condition
studies, typically for selected species. Some examples of these changes include the special
attention towards identifying invertebrate by‐catch in the NRA (Divs. 3LMNO) by the
Spanish/EU groundfish bottom trawl since 2005, or the enhanced sampling (non‐commercial
species, bottom grab sampling, stomach contents) to be implemented in the 2J3KLNO
Canadian multispecies fall survey as part of the DFO “Ecosystem Research Initiative” in the
Newfoundland and Labrador region.
In addition to annual surveys, some dedicated research surveys aim to identify and
characterize coral communities have also take place in recent years.
Data available is largely confined to the fishing areas and seasons and to those taxa caught
by groundfish gears. For coral and sponges, targeted benthic surveys are required to cover
their depth range. This is important both for the determination of their distribution and
abundance, which will allow for more effective conservation measures. Equally, as their
distribution is spatially and temporally stable due to their attachment and longevity, fishing
activity can be maximized by drawing boundaries which more closely approximate the coral
locations.

Research initiatives in this stock area related to climate change
There are several national initiatives in Canada and the US trying to address different
aspects of climate change, and to downscale global climate change scenarios into regional
areas, and its potential effects on fish populations and ecosystems. Although these initiatives
largely encompass the NCA, there is no focused project on the NRA itself nor being driven
specifically by NAFO.
The major NAFO contribution to the climate change research is data collection. There are
many data collection programs related with the clime change in NAFO Area and to collect
and keep all these data NAFO has created the Integrated Science Data Management (ISDM)
(SC Report – 2009). ISDM is the regional environmental data centre for NAFO and as such is
required to provide an inventory of all environmental data collected annually by contracting
countries of NAFO within the convention area. The following is the inventory of
oceanographic data obtained by ISDM during 2008 and updates on other activities in the
NAFO Convention area.
i) “Real‐time” temperature and salinity profiles:
“Real‐time” temperature and salinity profiles from 252 863 stations were received,
processed, archived and were made available in 2008. These stations consist of low
resolution profile data that were transmitted on the Global Telecommunication System
(GTS) within 30 days of collection.
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ii) Delayed‐mode profiles:
High depth resolution CTD, towed CTD, bathy thermographs, oxygen data were processed
and archived in 2008 from 1082 stations. Additional data on nutrients, oxygen, plankton and
other parameters were available from bottles. Delayed‐mode profiles collected before 2007
from 7 371 stations were processed in 2008. These data were received from the responsible
institutions.
iii) Surface thermosalinograph data:
Surface temperature and salinity data were processed from 37 377 stations in 2008, collected
from “ships of opportunity” i.e. cargo ship and other ships. The data were acquired on the
Global Telecommunication System.
iv) Drifting buoy data:
Data in 2008 comprised 283 721 data points from 367 buoys. A large proportion of buoys
provide data for marine meteorology (air temperature, pressure, surface water temp) and a
smaller proportion provide oceanographic data (surface currents and temperature).
v) Wave data:
These data were available from 14 wave buoys in NAFO area and are available online.
vi) Tides and water levels:
Data were collected from 52 tide gauges in 2008, some every minute and others every hour.
vii) Argo data:
Argo is an international program to deploy profiling floats on a 3 by 3 degree grid in the
world’s oceans. The floats measure temperature, salinity and oxygen with depth down to
2000 m. Data were available in 2008 from 37 active and 39 inactive floats.
viii) Atlantic Zone Monitoring Program:
Chemical, physical and biological oceanographic data were available from 7 fixed stations
and from 13 standard sections. Information on water levels was also collected, as were data
on SST and ocean colour (by remote sensing). Each year, data are analysed and synthesized
into “State of the Ocean” report.
All data are available either directly online (http://www.meds‐sdmm.dfo‐mpo.gc.ca/isdm‐
gdsi/index‐eng.html) or by request and are free of charge. More detailed information about
these data can be found in Bradshaw et al. 2009.
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Baseline studies:
There have not been any baseline studies on ecosystems in the stock area, but there are long
enough time series on some components (e.g. fish assemblages) that some analysis of trends
and changes over time can be done. Work on this regard is currently taking place for both
the Newfoundland shelf and the Flemish Cap ecosystem.
Regime changes:
There have been major changes in the fish communities in relation to the collapse of several
groundfish stocks, the increase in some shellfish species (e.g. Northern Shrimp), and the
recovery of seal populations. Some important drivers for these changes include overfishing,
and ocean climate (e.g. cold periods), but it still remains unclear if these changes truly
represent a regime shift (i.e. the system is in a “new” pseudo‐stationary configuration), or if
they are simply a transient state of a highly perturbed system which is in the process of
returning to some previous configuration.

4.9.14. Monitoring health of ecosystems in the stock area.
Gonzalez‐Troncoso and Paz (2007) calculated some ecological indices from the data obtained
in the research surveys conducted by EU (Spain and Portugal) in Flemish Cap between the
years 1988 and 2006. These indices were calculated for individual populations (intrinsic
population rate of growth and mean length of catch) and for all the community (ABC
curves, indices about faunal diversity, proportion of non‐commercial species, mean length in
community and size spectra). We use the data of twenty seven species captured in the
survey year by year, included the Pandalus borealis. The indices present a general stable
pattern. Despite the moratorium of the principal commercial species of the bank of Flemish
Cap, it seems not to be recovery of the general community.
Results for the population indicators shows that: Growth rate estimates for eleven species
indicated that there was no evidence to reject the null hypothesis of a zero growth rate,
whereas twelve populations were significantly increasing and four species were
significantly decreasing (Gadus morhua, Hippoglossoidess platessoides, Lycodes vahlii and
Notacanthus chemnitzi). Note that, between the four species on decreasing, two of them have
a high commercial interest and are under moratorium (Gadus morhua and Hippoglossoidess
platessoides). The mean of the length remains significantly stable along the years for
seventeen species of the seventy seven. For eight species, the mean decreases, and increases
only for two species, the Hippoglossoides platessoidies and the Notacantus chemnitzi.
And for community indicators: In all cases, the abundance curve lies above the biomass
curve, so the W statistic is negative, but in general its absolute value is not too high.
Generally, the diversity is higher for biomass and lower in abundance when we use all the
species, but the trend is the same in all the cases, with aslight decrease in the indices along
the years. The ratio of non commercial species in abundance and biomass decrease in the last
years. It must be due to the increase in the biomass and abundance of the species of the
genus Sebastes. The mean population length has decreased in the period studied. It could
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indicate that fishing shift the distribution to smaller lengths. All size spectra showed regular
decreasing patterns generally indicative of high fish numbers in smaller sizes and viceversa
in large sizes. They were rather curvilinear and well fitted by quadratic functions, with R2
varying between 0.91 and 0.98.

Monitoring primary production in the stock area:
This carried out by SeaWifs satellite imagery and Sir Alister Hardy Foundation for Ocean
Science (SAHFOS) Continuous Plankton Recorder (CPR) Survey. The CPR Surveyʹs marine
monitoring programme has been collecting data from the North Atlantic and the North Sea
on the ecology and biogeography of plankton since 1931. The unique marine biological
dataset provides a wide range of environmental and climatic indicators and is used by
marine scientists and policy makers to address marine environmental management issues
such as harmful algal blooms, pollution, climate change and fisheries. SAHFOS is based in
Plymouth, UK, and cooperates with sister CPR surveys around the globe.
Changes in the spatial and temporal distribution of plankton species are monitored by the
Sir Alister Hardy Foundation for Ocean Science (SAHFOS) Continuous Plankton Recorder
(CPR) Survey.
Aspects of ecosystem data and knowledge that impact on assessments and/or affect
ability to provide timely fisheries advice to managers:
Fisheries Commission request mono‐specific (stock by stock) assessments and advice from
Scientific Council. The ecosystem data are not fundamental to provide these but are useful.
When NAFO implement the ecosystem approach these kinds of data it will be more
necessary.
Other human activities that impact the ecosystem significantly include oil platforms looking
for petroleum on the Newfoundland Grand Banks.

4.9.15. Protected, Endangered and Threatened (PET) species
There is not very much information about PET species. Some general information can be
found in the WGEAFM Report.There is no specific research program directed to interactions
between PET species and fisheries. There are no specific methods to reduce the impact of
fishing on PET species.

4.9.16. Ecosystem modelling
There are a wide range of models for many of the ecosystems within NCA (Atlantic Canada
Ecosystems and Eastern sea board of the US). However, modelling studies are more limited
for the NRA and the stocks managed by NAFO. In this case, there are EwE models for the
NL shelf system, and some bioenergetic‐allometric models are currently in development for
this ecosystem. There is also some preliminary work being done towards developing a
multispecies model for the Flemish Cap ecosystem in the future.
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Predator‐prey relationships are not well understood. There is a significant amount of
information on the diet of several fish species on the Flemish Cap and Grand Banks
ecosystem (Gonzalez et al, 2006), but the implications of these feeding habits in terms of
consumer‐resource dynamics are still largely unknown. In Canada, some information exists
on the diet of a handful of predators in the NL shelf over time (e.g. cod, turbot, harp seals),
but diet information is scarce for most species. In addition to some early Ecosim work, there
is some modelling work being done to specifically explore the impact of seal predation,
fisheries and capelin availability in Northern cod in the NL shelf system.
In the NL shelf and the Flemish Cap ecosystems there is currently two main programs which
collect stomach contents. In the Flemish Cap, the UE/Spain and Portugal surveys have
collected stomach contents for nearly 20 species since the beginning of that survey. The
Spanish 3NO survey has collected the some information for Division 3NO since 1995.
On the NL shelf a new DFO program (ERI‐NEREUS) had started in 2008 to collect stomach
contents for some key species in this system. In addition seal stomach contents have also
been collected by DFO since the 1980s. Stomach contents of cod and turbot in the NL shelf
were also collected by DFO in the past, but cod sampling stopped in the mid 1990s.
Although protocols have changed over time, both Canadian and Spanish and EU surveys
have taken the general approach of using sampling schemes intended to develop time‐series
of diets.
There is no information on fishery interactions.
There is no information on pollutants and contaminants.

4.9.17. Vulnerable Marine Ecosystems
The FAO have recently circulated guidelines on VME identification and composition and
these were interpreted and reviewed by WGEAFM in 2008.
Table 370 NAFO Vulnerable Marine Ecosystem (VME) data
VME
Seeps
Vents
Carbonate mounds
Corals
Sponges
Fish components

Present
NO
NO
YES
YES
YES
Yes (partial)

Seamounts
Others

YES

How Monitored?

Issues?

Not monitored/Start in 2009
Not monitored/Start in 2009
RV surveys, not specific to
VMEs
Not monitored

There is not a map to show the general ecosystems in NRA. Figure 250 shows the areas of
the different mounts submarine in the NRA. These areas (green areas in the map) were
considered ecosystems based on the their specials physical characteristics.
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Figure 250 Areas of the different mounts submarine in the NRA. These areas (green areas in the
map) were considered ecosystems based on the their special physical characteristics.

The next map (Figure 251) has been developed using available information mainly from RV
surveys and shows the high concentrations of corals and sponges in the NRA. These
polygons will be protected as VMEs from 2010 onwards.
Currently there is a survey underway to begin a more detailed exploration and mapping of
some of these areas using multibeam sonar and ROVs.
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Figure 251 Polygons delineating Areas of higher sponges and corals concentrations in NRA.

The VME map only includes the NAFO Regulatory Area but part of the stock area inside
the Canadian EEZ .

Plans to develop/extend mapping activities with regard to VMEs:
The main objective of NEREIDA project is focused on the implementation of the Ecosystem
Approach to the fisheries management in order to identify VMEs paying special attention to
the cold water corals and sponges.
The study is centred in NAFO Regulatory Area and tries to give an answer to the urgent
request in order to define in a precise way those areas which are candidate to become VMEs.
This demarcation is a necessary step in the decision making process for the protection of
these areas.
Participation of various countries members of the NAFO contracting parties will provide to
the NEREIDA project a multidisciplinary approach as well as the application of technologies
and working protocols which will mean an active collaboration between institutions and
organisms involved (Instituto Español de Oceanografía, Secretaría General del Mar, Consejo
Superior de Investigaciones Científicas, Polar Research Institute of Marine Fisheries and
Oceanography, Centre for Environment Fisheries & Aquaculture Science, Geological Survey
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of Canada, Canadian Hydrographic Service and Ecosystem Research Division‐Fisheries and
Oceans Canada (Bedford Institute of Oceanography).
In May 2009 it is scheduled the beginning of a historic series of oceanographic surveys on
board the R/V Miguel Oliver, owned by the Secretaría General del Mar. Information derived
from these surveys will be very useful to adopt solutions that guarantee the development
and sustainable use of fisheries resources as well as the location and identification of
sensible and vulnerable zones within the NAFO Regulated Area.

Impacts on fishing of management measures introduced to protect VMEs:
Closure of seamounts to trawl vessels since 2007 have not very much impact in the fisheries
because the trawl effort in these areas was very small.
NAFO continues to take steps to protect VMEs. In addition to closures already made,
protocols have been devised to minimize catches of VME indicator species (corals and
sponges).

Implications of VME data for assessments and management:
There is very little fisheries information available on VMEs. Currently, assessments are
essentially based on catches in RV surveys using trawls.The available information
essentially covers the shelf and shelf‐break in the NRA. Seamounts and oceanic waters in the
NRA remain unexplored for the most part. Sharing of data within the WG among members
remains an issue that delays provision of advice and limits the ability to do a thorough
exploration of the data and validation of results.
At the present time no formal ecosystem advice is regularly provided. NAFO is beginning to
develop its approach to VMEs.

4.9.18. Socio‐economic data
For Spanish fleets, most of the socio‐economic data have been extracted from the National
official statistics. The most important data bases are available on the web at the following:
http://www.mapa.es/estadistica/pags/pesquera/Estadísticas_Pesqueras_2008‐04.pdf
http://www.mapa.es/es/estadistica/pags/pesquera/introduccion.htm
http://www.ine.es/inebmenu/mnu_sintesis.htm
There is also a study by Garza‐Gil et al. (2009).
For Portuguese fleets, socio‐economic data are collected by “Ministério da Agricultura, do
Desenvolvimento Rural e das Pescas. DGPA ‐ Direcção Geral das Pescas e Aquicultura”and
have been extracted from the National Official Statistics. The most important databases are
available on the web:
http://www.dgpa.min‐
agricultura.pt/portal/page?_pageid=33,1&_dad=portal&_schema=PORTAL
http://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_main
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Table 371 shows the socio economic data available and their use in the management.
Table 371 Case study 5 socio economic data available and their used in the management.
Are the data available
Fisheries socioIndicate which
How are the data
to you? If so please
economic data
fleet IDs
currently used in
append as a separate
MSE and
document. If not
stock/fisheries
please identify
management?
source. Are there any
data issues?
Demographics
Spain (some data)
Not used
Migration
Spain N/K
Sexual equality
Spain (some data)
Not used
Full-time vs part-time Spain (some data)
Not used
employment
Sea based employment
Spain (some data)
Not used
Land based employment
Spain (some data)
Not used
Grey5 market data
Spain N/K
Dependency
and Spain (some data)
Not used
distribution links
Ethnicity data
Fish consumption
Spain (some data)
Not used
Export data
Spain (some data)
Not used
Import data
Spain (some data)
Not used
CITES
Capital costs
Spain (some data)
Not used
Repair costs
Spain (some data)
Not used
Equipment/gear
Global markets
HACCP6
Spain N/K
Catch values
Spain (some data)
Not used
Fuel costs
Spain N/K

Geographical location of fishing grounds:
Figure 252 presents in red the most important fishing grounds for Greenland halibut for the
Spanish fleet in 2006.

5

Grey market, that is where fish is distributed without sales records and is opaque to the competent authorities.
HACCP -Hazard Analysis Critical Control Points – analytical process and EU requirement relating to global
trade and food quality.
6
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Figure 252 Spanish fleet foot‐print in NRA in 2006. Red is the Greenland halibut fishery, green is
the skate fishery and blue is the shrimp fishery.

Figure 253 shows the Canadian Greenland halibut catches for 2007 and 2008.
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Figure 253 Distribution of the Canadian Greenland halibut catches for the 2007 and 2008 fisheries.

The most important home port for Spanish fleet is Vigo and the distance from Vigo to
fishing grounds in Flemish pass (Division 3L‐3M) is about 1,675 nm. The fishing grounds
and the distance are more or less the same for the Portuguese fleet. The most important
home port for the Portuguese fleet is Aveiro.
For the Canadian fleet the distance is much less; the most important Canadian fishing
grounds are in Division 2J‐3K and the distance to the home ports in Newfoundland is less
than 200 nm.
Landing ports and home ports are the same for the most important fleets.
The jurisdiction of fisheries is the Canadian EEZ for the Canadian fleets (CAt, Cal and CAL)
and NAFO in the international waters of the NAFO Area (NRA) for all the others fleets.
Spanish fleet:
Based on the mean value in the period 1992‐2008, the characteristics of the Spanish fleet are
presented in Table 372.
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Table 372 Technical characteristics of the Spanish fleet in the period 1992‐2008
Spanish Trawlers (1992-2008)
Mean Horse Power
1567
Mean GRT (ton)
762
Mean Built Year
1983
Mean Length (m)
59
Mean Carry Capacity (ton)
1111
Mean Frozen capacity (Ton/day)
29
Mean Crew (persons)
24

The number of vessels increased from 4 in 1990 to 33 in 1994 and from this year until 2004
the number of vessels by year was around 33. From 2004 until now the numbers of vessels
decreased to 14 in 2008.
Portuguese fleet:
13 vessels; mean length 76.5 m., mean GRT of 1649 GT and mean power of 2890 HP

Fishing gears used:
Characteristics of the normal trawl gear used by the trawlers in NRA was described by
Duran and Roman (2001) and are the following: Trawl net Pedreira with 130 mm codend.
Groundropes may be fitted with iron bobbins or, alternatively, rubber disks (rockhopper).
Long bridles are used and polyvalent oval or Viking type trawl doors. The weight of the
trawl doors and the size of the gear depends on the characteristics of each particular ship.
Approximately, the vertical opening ranges from 2.5 to 4 m, and the horizontal opening
from 20 to 40 m.
The Canadian effort by gear, mesh‐size and geographical zone in 2007 is presented in Table
373.
Table 373 Canadian effort by gear, mesh‐size, geographical zone and vessel size in 2007
Vessels
Area
Gear
Min. Mesh
Effort
Canadian EEZ
Gillnets
152 mm
725 nets
<20 meters
Canadian EEZ
Gillnets
191 mm
900 nets
<20 meters
Canadian EEZ
Otter Trawl
145 mm
2016 hour
>30 meters
NRA
Otter Trawl
130 mm
3290 days
>50 meters

Length of trips:
Spanish fleet:
The normal length of trips is between 3 and 4 months and the crew is about 24 persons.
Portuguese fleet:
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The normal length of trips is between 4 and 5 months and the mean crew is about 35
persons.
Total number of fishermen in the fleet:
The problem is that the Spanish and Portuguese trawl fleets carry out each year different
fisheries in different areas such as: multispecies in Hatton, redfish in Rekajanes, cod and
redfish in Norway and Norwegian Sea, Greenland halibut, skates and redfish in NAFO. The
number of the fishermen is for the fleet and not for the fishery.
Apart from Greenland halibut, the Spanish fleet also catches other incidental species (mainly
redfish, skate and roughhead grenadier) both in NAFO waters as well as in other fishing
zones, such as Hatton Bank, Irminger, Svalbard, Rekakianes, Greenland, southwest Atlantic
and the Falkland Islands.
Specifically, 43.6% of this fleet’s landings, which took place from 2001 to 2005, come from
NAFO zone whereas the remaining 56.4% came from the other fishing grounds; and of this
43.6%, 32.8% corresponds to Greenland halibut landings (Garza‐Gil and Varela‐Lafuente,
2009).
The Spanish mean crew per vessel is 24 persons full time, all male.
The Portuguese mean crew per vessel is 35 persons full time, all male.
Vessel ownership:
Fishing companies own the vessels. The Spanish fleet is made up of 35 freezer vessels (data
from 2005) from twenty fishing companies whose activities include the processing and
preserving of fish products. Since 2005 the number of vessels has decreased very much (13
in 2008) due to the Greenland halibut recovery plan.
The Portuguese fleet is made up of 13 freezer vessels from 5 owners whose activities include
the processing and preserving of fish products.

Total quantity and value of the case study species landed and all species landed in each
of the last 3 years:
From the last updated STATLANT, the Portuguese landings of Greenland halibut were
2,326t, 1,873t and 1,976t in a total catch of 12,537t, 11,180t and 12,357t for 2006, 2007 and 2008
respectively. The price of the Greenland halibut (headoff and unguted) is around 3€ per kg.
The real value and the value for others species are not available.
In relation to catches and based on a representative sample of eleven vessels (which
represents 28% of the vessel population, in average terms for the period 2001–2005), this
fleet lands around 53,000 tonnes on average over the period under consideration, of which
43.6% corresponds to NAFO waters, the rest coming from other Atlantic zones (Garza‐Gil
and Varela‐Lafuente, 2009).
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The total revenues, costs and profits in each of the last 3 years:
Based on Garza‐Gil and Varela‐Lafuente (2009) and for the period 2001‐2005, the economic
results for the Spanish fleet were presented in Table 374
Table 374 Economic results of the Spanish fleet in NAFO in the period 2001‐2005.

This information is not available for Portugal

Fishermen’s associations or unions:
Spain:
Probably this information are available but we don’t know where.
Portugal:
At least two unions are present and participate in the work collective agreement:
CGTP/Federação dos Sindicatos do Sector da Pesca
Av. Elias Garcia, 123, 2º ‐ 1050‐098 Lisboa
Telefone: +351 21 780 22 50; Fax : +351 21 780 22 59
EMail :fpescas@mail.telepac.pt
UGT/PESCAS ‐ Sindicato Nacional dos Trabalhadores do Sector das Pescas
João Carlos Ramos (SG)
Estrada da Lota – Apartado 940, 3800‐210 Aveiro Codex
Telefone: +351 234 429 736; Fax: +351 234 421 832
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Main wage structure:
In the Spanish and Portugal case the normal way of payment is a small part fixed and the
major part with share wages depending in the revenues of the trip.
Landings of case study species:
Spain:
The frozen Greenland halibut products are for national market and for exportation. The
principal non‐national markets for Spanish Greenland halibut products are: Portugal, France
and Japan.
Portugal:
The majority of the Greenland halibut landings are exported to Asian countries (Japan,
China, Korea, etc.) and also to Europe. The sale is made through brokers. In Portugal the
markets are usually through contracts or single buyer.

Value of catches:
Spain:
We have not information for the Greenland halibut prices.
Portugal:
The price of the Greenland halibut (headoff and ungutted) is around 3€ per kg.

Processing:
Spain:
The most important Greenland halibuts frozen products are: Unheatedfish with skin for the
national market and without skin for Japanese market. Less usual fillets with and without
skin.
Portugal:
Greenland halibut is processed onboard, the head and guts are removed and then the fish is
frozen by size category. After the sale it is the buyers that further process according their
needs.

Number and location of processing units and the total number and gender split of
employees:
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Spain:
We understand processing units as the processing plants ashore, because we could
understand it as the processing unit on the vessels. We only have information about Galicia
where most of the Spanish fish processing plants are based (Table 375).
Table 375 Type of processing plants, number of companies in Galicia, turnover and sample size.

Most of the employees of these plants are women (Table 377 from Doldán et al., 2005).
Table 376 Number of employments (Fishing and Processing plants) by sex in Galicia.

Portugal:
Information on processing is not available for Portugal, but we note that most Greenland
halibut landings are sold to abroad.
There is no information available for Spain nor Portugal on revenues, costs and profits of
processing units in each of the last 3 years.

Subsidies currently in force:
There are subsidies to facilitate the implementation of fishing effort adjustment plans for
companies and sailors under the (CE) No 1198/2006 Regulation and at the National level
under Orden PRE/1645/2009 which is to provide financial help for the decrease of the
Spanish effort in the Greenland halibut fishery.
http://www.boe.es/boe/dias/2009/06/20/pdfs/BOE‐A‐2009‐10244.pdf
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In Portugal there are also subsidies (until 31 December 2009) to facilitate the implementation
of fishing effort adjustment under the Operational Program Fisheries 2007 ‐2013 (PROMAR)
in the framework of the European Fisheries Fund. The Portuguese “Portarias” 424‐A/2008
and 1447/2008 regulate the temporary cessation of fishing activities.
http://www.dre.pt/pdf1sdip/2008/06/11301/0000200004.PDF
http://www.dre.pt/pdf1sdip/2008/12/24100/0878008785.PDF

Other socio-economic data:
For Spain, most of the socio economic data have been extracted from the National Official
Statistics. The most important databases are available on the web:
http://www.mapa.es/estadistica/pags/pesquera/Estadísticas_Pesqueras_2008‐04.pdf
http://www.mapa.es/es/estadistica/pags/pesquera/introduccion.htm
http://www.ine.es/inebmenu/mnu_sintesis.htm
For Portugal, the socio‐economic data are collected by “Ministério da Agricultura, do
Desenvolvimento Rural e das Pescas. DGPA ‐ Direcção Geral das Pescas e Aquicultura” and
have been extracted from the National official statistics. The most important data bases are
available in the web in the following address:
http://www.dgpa.min‐
agricultura.pt/portal/page?_pageid=33,1&_dad=portal&_schema=PORTAL
http://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_main

Proportion of total national employment in catching, marketing, processing etc of all
species versus the case study species:
Spain:
Presented in Table 377.
Portugal:
Not available ‐ but in Portugal for each NAFO fisherman there exists 4 employees on land
involved in these fisheries.
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Table 377 Spanish major economic indices for 2007. In different colours the Total National, the
primary sector, the fishery sector in general and the direct fishing sector.
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It is not known for Spain and Portugal what proportion of total national gross domestic
product (GDP) in catching, marketing, processing etc of all species versus that of the case
study species.

Percentage unemployment in (1) total population (2) fishermen in general:
Portugal:
(Instituto Nacional de Estatística, IP, 2010.) are presented in Table 378. The first part presents
the Total population, the employment population and the unemployed population, by
quarter and by sex. The second part presents the employ unemployed population by
econimic sector and sex.
http://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_publicacoes&PUBLICACOESpub_b
oui=84756142&PUBLICACOESmodo=2
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Table 378 The first part, Portugues Total population, the employment population and the
unemployed population, by quarter and by sex. The second part presents the employment
population by economic sector and sex.

677

Spain:
Table 379 presents the unemployed number (000s) by sector and the unemployed percentage
between economic sectors.
Table 379 Spanish unemployed number (000s) by sector since 2000 till 2007 and the unemployed
percentage between economic sectors.

Average annual earnings in (1) total population (2) fishermen in general :
Spain:
Table 380 presents for 2007 the rent level for each of the different fisheries where Spain has
fleets. First part of table relates to National fisheries and the second part to International
fisheries.
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Table 380 Spanish fisherman rent level for 2007. First part National fisheries and the second part
for the International fisheries.

Immigration/emigration issues impacting on the case study stock:
Spain:
Increased immigration of people from Africa and Latin America working in fisheries was
noted in recent years but we have no available information on this.
Portugal:
The main crew are Portuguese, there are some immigrants from such as Africa, East Europe
or even from Indonesia, but these are below 10‐15% of the fishermen. The exact level of
immigration is not available.
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Priorities for future monitoring, data collection and analysis
In Spain, the socio‐economic studies available were made by the Vigo University and paid
for by the sector. The major problem is the availability of the economic data. This data is
very difficult to compile and is not available in detail.
The European Commission is in charge of these matters. COMMISSION Decision of 6
November 2008 (2008/949/EC) establishes the priorities about the social and economics data
in CHAPTER III “MODULE OF EVALUATION OF THE FISHING SECTOR”:
A. Collection of economic variables
1. Variables to be collected are listed in Appendix VI. All economic variables are to be
collected on an annual basis with the exception of those identified as transversal
variables as defined in Appendix VIII and those identified in order to measure the
effects of the fishery on the marine ecosystem as defined in Appendix XIII which are
to be collected at more disaggregated levels The population is all vessels in the
Community Fishing Fleet Register on 1 January. All economic variables have to be
collected for active vessels. For each vessel for which economic variables defined in
Appendix VI are collected, the corresponding transversal variables defined in
Appendix VIII have also to be collected.
2. For inactive vessels only capital value (Appendix VI), fleet (Appendix VI) and
capacity (Appendix VIII) shall be collected.
3. National currencies shall be transformed into euros using the average annual
exchange rates available from the European Central Bank (ECB).
For EU fleets, socio‐economic data provided under the DCF fall under COMMISSION
DECISION of 6 November 2008 (2008/949/EC).

Implications of socio-economic data for assessment and management:
Economic and social factors are not considered in scientific analyses and advice to fisheries
management.
The NAFO Scientific Council is in charge of the resource assessment and not the socio
economic problems of the management measures. Fisheries Commission is the NAFO body
to assess this information.
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5. Review of known and likely impact of the fisheries on deep‐water
biodiversity and VMEs.
5.1. CS1a

Orange roughy off Namibia

Although no biodiversity studies have been conducted, existing catch data from research
surveys could be analysed. Given that no VME/fishing interaction studies have been carried
out, a dedicated research survey to indentify VMEs is considered the appropriate first step
to determine the impacts of fishing on VMEs in this stock area.
A review on the likely impact of fishing on deep‐water biodiversity and VMEs would
impact positively on assessments and the provision of timely fisheries advice to managers.
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5.2. CS 1b. Orange roughy in ICES Sub‐areas VI and VII
5.2.10. Biodiversity studies
Biodiversity studies of deep‐water fish communities in the study area include:
•
•

•

•

Basson et al (2002) examined the effects of fishing on the diversity of the deep‐water
fish community to the west of Britain.
Trends of fish species richness with depth before the heavy fishing period (1977 to
1989) and during the period of fishing (1997 to 2002) in the NE Atlantic was
examined by Bailey et al (2009).
Biodiversity trends for the deepwater fish community in region VI from ten years of
standardized surveys carried out by Fisheries Research Services (FRS) using the FRV
Scotia was analysed and presented in ICES 2009b.
Data is available on the deepwater fish and benthic invertebrate community of area
VI and VII from the Irish deepwater survey from 2006 to 2009. Methodology and the
position of tows are given in the previous section. Biodiversity indices will be
worked up for the Deepfishman project in WP 6 “Trends in biodiversity”.

Biodiversity studies of fish larval communities in the offshore area of the study region have
been published by Dransfeld et al, (2009).
Biodiversity patterns of zooplankton and phytoplankton in the NEA wre analysed using
CPR data and published in the Ecological Status Report (Edwards et al, 2008).
These are described in more detail in Section 5.2.2.

5.2.11. Review of the studies listed identifying the aims, methods and data
used, outcomes and recommendations made
An analysis covering the Hebridean Slope for the pre‐exploitation period (1973‐1987) and
first decade of the fisheries (up to 1999) was carried out by Basson et al., (2002). Deep‐
water survey data from CEFAS, FRS and SAMS (UK), IFREMER (France) and ISH
(Germany) were used in the analysis and data of 246 trawl stations between 375 and 2150 m
sampled from 1973 to 1999 were included in the study. Indices of fish community
abundance and biomass, diversity indices and multispecies size spectra were computed.
Depth, area and gear effects were taken into account in the analyses. Results suggested that
there may have been differences in species composition between catches taken in 1985 and
1999. Diversity indices demonstrated a consistent decline in diversity and taxonomic
distinctness with depth, stabilising at depths greater than 1375 m. Diversity indices using
trawl data from pre‐ and post‐exploitation, demonstrate a decline in species diversity but
little change in taxonomic distinctness. However the number of hauls used in the study for
biodiversity indices was small and differences in catch composition and diversity may
reflect sampling variance rather than real differences in the composition of fish assemblages.
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Bailey et al (2009) used a dataset of scientific trawls in the Porcupine Seabight and the
Abyssal Plain area of the northeast Atlantic Ocean (approx. 50.8 N, 13.8W), at depths of 800–
4865 m with two different periods. The ‘early’ period made from 1977 to 1989 (97 trawls)
was before and during the development of the commercial fishery, while the ‘late’ period
from 1997–2002 (64 trawls) was considered post‐commercial fishing. Additive mixed models
were used to describe the abundance of fishes and species richness with respect to ‘depth’
and to compare between the two time periods. Species richness peaked at 23 species per
trawl at 1500 m in both study periods, declining with increasing depth until at depths of
more than 4500 m, and the maximum number of species caught was eight in both study
periods. There was no significant difference in species richness between the two periods.
In ICES WGDEC (2009), the temporal and spatial trends in size structure and biodiversity of
the deep water demersal fish community revealed by the Scottish deep‐water survey was
examined. Diversity of the benthopelagic and demersal fish assemblage recovered by each
haul was described using the Shannon Diversity Index (H), as well as a descriptor of
community relatedness, taxonomic diversity (Δ*). Overlap of species between depth strata
was assessed using Sørensen’s beta diversity index (further description in WGDEC 2009).
Taxonomic diversity indices from the Scottish deep‐water survey revealed no trends in
community relatedness over time. The only significant factor influencing diversity of the
catch was the depth. There was no evidence of changes in depth distribution of species over
time, as revealed by Sørensen’s beta diversity index, a measure of the degree of overlap in
species between two strata. From the Scottish deep‐water survey study, the absence of a
trend in the taxonomic diversity data over time suggests that the effects of fishing over this
period have no had a negative impact on fish community diversity.
All three studies summarised above have related trends in biodiversity to fishing impacts.
Only one out of the three studies found a significant effect of fishing on the community,
however it states that the number of hauls after the onset of fishing was possibly too small to
make any firm conclusions.
Diversity trends on the Irish deep‐water survey need to be further investigated.

5.2.12. Previous and current studies of the condition of VMEs in the area
inhabited by the stock.
Several studies are carried out to study the impact of VMEs in the study area. The
knowledge of sea mounds to the west of the British Isles has been improved through a
number of EU and national projects such as ACE ‐ Atlantic Coral Ecosystem Study;
HERMES‐ Hotspot Ecosystem Research on the Margins of European Seas; ECOMOUND
Environmental Controls on Mound Formation along the European Margin. The INSS‐ Irish
national seabed survey mapped Sea mounds and mound like structures in the Irish EEZ
(Dorschel 2008). Irish and British multidisciplinary surveys are currently being conducted to
study potential SAC designations under the habitat directive. For this purpose cold water
coral data is collected by the Joint Nature Conservation Committee in collaboration with the
Scottish Government Fisheries Research Services and the University of Plymouth. Ecovul‐
Spain has been undertaking an interdisciplinary research project, including
multidisciplinary cruises, cooperative surveys and analysis of VMS and observers data,
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since 2005 on Hatton Bank (Durán Muñoz et al. 2007). Soft corals were recorded as part of
the bycatch occurring in the Spanish bottom trawl and bottom longline cooperative surveys
on the Hatton Bank and adjacent waters and in the Spanish bottom trawl commercial fishery
on the Hatton slope (1000‐1500m). The FP7 project CORALFISH studies the interaction
between corals and fish communities.
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5.3. CS 1c Blue ling in ICES areas Vb,VI,VII and XIIb
5.3.10. Biodiversity studies
The following were reviewed by ICES WGDEC (2009):
•

•

•

•

Basson, M., Gordon, J.D.M., Large, P.A., Lorance, P., Pope, J.G., Rackham, B., 2002.
The effects of fishing on deep‐water fish species to the west of Britain. Joint Nature
Conservation Committee (JNCC), JNCC Report, Report No. 324, Peterborough (UK),
(available at: http://www.nhbs.com/), 150pp.
Data was analysed on the fish community in region VI from ten years of
standardized surveys carried out by Fisheries Research Services (FRS) using the FRV
Scotia
Data is available on the fish and benthic invertebrate community of area VI and VII
from the Irish deepwater survey from 2006 to 2009. Methodology and the position of
tows are given in section 4.XX. Biodiversity indices will be worked up for the project
in WP x.
Larval diversity paper in the study area (Dransfield et al, 2009).

5.3.11. Review each study identifying the aims, methods and data used,
outcomes and recommendations made.
Basson, 2002:
An analysis covering the Hebridean Slope for the pre‐exploitation period (1973‐1987) and
first decade of the fisheries (up to 1999) was carried out by Basson et al., 2002 and is
summarized below. Deep‐water survey data from CEFAS (UK), SAMS (UK), FRS (UK),
IFREMER (France) and ISH (Germany) were used. A database of all scientific trawl hauls
carried out on the Hebridean continental slope (latitude 54° 30’ to 58° 45’ N west to 12°) was
compiled. 246 trawl stations between 375 and 2150 m sampled from 1973 to 1999 were
included in this study. Indices of fish community abundance and biomass, diversity indices
and multispecies size spectra were computed, a de‐trended correspondence analysis (DCA)
was carried out on a subset of stations samples with a small scientific trawl (see Basson et al.,
2002 for details). Depth, area and gear effects were taken into account in the analyses, where
possible.
The results from a de‐trended correspondence analysis of SAMS semi‐balloon trawl data,
pre and post‐exploitation, suggested that there may have be differences in species
composition between catches taken in 1985 and 1999.
Diversity indices calculated using data from SAMS surveys carried out with a range of
fishing gears demonstrate a consistent de‐cline in diversity and taxonomic distinctness with
depth, which stabilizes at depths greater than 1375m. Diversity indices calculated using
SAMS semi‐balloon trawl data, pre and post exploitation, demonstrate a decline in species
diversity but little change in taxonomic distinctness. However the number of hauls

685

completed in the surveys using the semi‐balloon trawl was small and differences in catch
composition and diversity may reflect sampling variance rather than real differences in the
composition of fish assemblages.
Scottish deep‐water survey:
Work is being carried out to examine temporal and spatial trends in size structure and
biodiversity of the deep‐water demersal fish community revealed by this survey. Diversity
of the bentho‐pelagic and demersal fish assemblage recovered by each haul has been
described using the Shannon Diversity Index (H), as well as a descriptor of community
relatedness, taxonomic diversity (Δ*). Overlap of species between depth strata was assessed
using Sørensen’s beta diversity index (further description in WGDEC 2009). Taxonomic
diversity indices from the Scottish deepwater survey reveal no trends in community
relatedness over time. The only significant factor influencing diversity of the catch was the
depth at which a haul was collected. There was no evidence of changes in depth
distribution of species over time, as revealed by Sørensen’s beta diversity index, a measure
of the degree of overlap in species between two strata.
From this study, the absence of a trend in the taxonomic diversity data over time suggests
that the effects of fishing over this period have no had a negative impact on fish community
diversity.

5.3.12. How these studies relate biodiversity trends to fishing impacts
From Bailey et al, 2009 referring to the Porcupine Seabight:
A severe scarcity of life history and population data for deep‐water fishes is a major
impediment to successful fisheries management. Long‐term data for non‐target species and
those living deeper than the fishing grounds are particularly rare. We analysed a unique
dataset of scientific trawls made from 1977 to 1989 and from 1997 to 2002, at depths from 800
to 4800 m. Over this time, overall fish abundance fell significantly at all depths from 800 to
2500 m, considerably deeper than the maximum depth of commercial fishing (approx. 1600
m). Changes in abundance were significantly larger in species whose ranges fell at least
partly within fished depths and did not appear to be consistent with any natural factors such
as changes in fluxes from the surface or the abundance of potential prey. If the observed
decreases in abundance are due to fishing, then its effects now extend into the lower bathyal
zone, resulting in declines in areas that have been previously thought to be unaffected. A
possible mechanism is impacts on the shallow parts of the ranges Q2 of fish species,
resulting in declines in abundance in the lower parts of their ranges. This unexpected
phenomenon has important consequences for fisheries and marine reserve management, as
this would indicate that the impacts of fisheries can be transmitted into deep offshore areas
that are neither routinely monitored nor considered as part of the managed fishery areas.
The best way forward to investigate the impacts of fishing on biodiversity in this stock area
is to monitor indicators by proposed new fisheries independent survey.
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5.3.13. Previous and current studies of the condition of VMEs in the area
inhabited by this stock
There have been very few studies that specifically investigate the condition of VMEs in the
stock area.
The numerous studies and initiatives that investigate (amongst other things) the suitability
of deep‐sea habitats for VME designation are listed and described below.

5.3.14. Review of each study identifying the aims, methods and data used,
outcomes and recommendations made
International, interdisciplinary, cooperative initiatives:
The Atlantic Coral Ecosystem Study (ACES) is a research project supported by the European
Commission under the Fifth Framework Programme. The main aims of the study were to
ascertain the sensitivities of cold water coral reef systems and identify the most significant
conservation measures needed to protect them. Video footage of the deepwater coral reefs
was examined and a new method for fish census surveys in deep waters was developed. In
addition, the habitat the fish were in and their behaviour was recorded. Habitats were
divided into four zones, reef, transitional, coral debris and seabed. Initial results have been
presented in Costello et al (2005; see below).
The Trans‐Atlantic Coral Ecosystem Study (TRACES) will investigate the biodiversity,
connectivitiy and climate records associated with cold‐water coral habitats along the
continental shelf break and slope and with seamounts in the North Atlantic Ocean. TRACES
relies on scientific cooperation between Canada, the European Union. TRACES will develop
the first coherent plan to study cold‐water coral ecosystems across an ocean basin and lay
the foundations for an international research programme beginning 2010.
The CoralFISH project will assess the interaction between corals, fish and fisheries, in order
to develop monitoring and predictive modelling tools for ecosystem based management in
the deep waters of Europe and beyond. CoralFISH aims to: (i) develop essential
methodologies and indicators for baseline and subsequent monitoring of closed areas, (ii)
integrate fish into coral ecosystem models to better understand coral fish‐carrying capacity,
(iii) evaluate the distribution of deepwater bottom fishing effort to identify areas of potential
interaction and impact upon coral habitat, (iv) use genetic fingerprinting to assess the
potential erosion of genetic fitness of corals due to long‐term exposure to fishing impacts, (v)
construct bio‐economic models to assess management effects on corals and fisheries to
provide policy options, and (vi) produce habitat suitability maps both regionally and for
OSPAR Region V to identify areas likely to contain vulnerable habitat. The latter will
provide the EU with the tools to address the issues raised by the UNGA resolution.
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The Hotspot Ecosystem Research on the Margins of European Seas project (HERMES)
started work in April 2005, and ran for 4 years, with completion in March 2009. It was an
integrated research project designed to gain new insights into the biodiversity, structure,
function and dynamics of ecosystems along Europeʹs deep‐ocean margin. HERMES
identified the need for information concerning the interaction between fish and cold water
coral habitats.
The Hotspot Ecosystem Research and Man’s Impact On European Seas project
(HERMIONE) is the successor to the HERMES project, which finished in March 2009. It is
designed to advance our knowledge of the functioning of deep‐sea ecosystems and their
contribution to the production of goods and services. HERMIONE started work on 1 April
2009 and will continue for the next 3 years.
Academic literature publications:
Costello et al 2005 ‐ Role of cold‐water Lophelia pertusa coral reefs as fish habitat in the NE
Atlantic. The study examined the association of fish species with Lophelia in the Northeast
Atlantic, including the Trondheimsfjord and Sula Ridge in Norway, Kosterfjord in Sweden,
Darwin Mounds west of Scotland, and Rockall Bank, Rockall Trough and Porcupine
Seabight off Ireland. The fish fauna associated with a shipwreck west of Shetland was also
studied. Data were collected from 11 study sites at 8 locations, using 52 hours of video and
15 reels of still photographs. Video and still photographs were collected from (1) manned
submersible, (2) surface controlled remotely operated vehicle (ROV), (3) a towed “hopper”
camera, (4) wide angle survey photography (WASP), (5) seabed high resolution imaging
platform (SHRIMP), and (6) an in situ time‐lapse camera “Bathysnap”. It was possible to
identify 90 % of fish observed to species level and 6.5 % to genus or family level. Only 3.5 %
of the fish were not identifiable. Twenty‐five species of fishes from 17 families were
recorded over all the sites, of which 17 were of commercial importance and comprised 82%
of fish individuals observed. These commercial fish species contribute 90% of commercial
fish tonnage in the North Atlantic. The habitats sampled were comprised of 19% reef, 20%
transitional zone (i.e. between living coral and debris zone), 25% coral debris and 36% off‐
reef seabed. Depth was the most significant parameter in influencing the fish associated with
the reefs, both at the species and family level. There was a complete separation of sites above
and below 400–600m depth. Less distinct assemblages of fish species were associated with
each habitat. Fish species richness and abundance was greater on the reef than surrounding
seabed. In fact, 92% of species, and 80% of individual fish were associated with the reef. The
data indicate that these reefs have a very important functional role in deep‐water ecosystems
as fish habitat.
Bett 2001 ‐ UK Atlantic Margin Environmental Survey: Introduction and overview o bathyal
benthic ecology. Large tracts of the UK Atlantic Margin were surveyed to establish the
current environmental conditions and determine regional aspects of benthic ecology. The
surveys involved sidescan sonar mapping followed by direct seabed investigations by
coring and photography. Anthropogenic impacts were evident in the deep‐waters to the
west of Scotland. Seabed trawl marks and areas of disturbed seafloor likely attributable to
commercial deep‐water trawling were observed in almost all of the areas surveyed.
Localised contamination of sediments by drilling fluids has occurred in the west of Shetland
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area, though the dominant hydrocarbon signal originates from surface vessels and terrestrial
sources.
Roberts et al 2003 ‐ The cold‐water coral Lophelia pertusa (Scleractinia) and enigmatic
seabed mounds along the north‐east Atlantic margin: are they related? In this study, based
on acoustic seabed surveys, an updated distribution of Lophelia pertusa between the
Porcupine Seabight and Norwegian shelf is presented. The occurrence of the L. pertusa
varies from scattered groups of colonies to vast reef complexes, and it is clear that these
habitats support many associated species. This study clearly demonstrates the temperature
constraints on the distribution of L. pertusa. It seems possible that, at least in UK territorial
waters, the previous extent of cold‐water coral habitats has already been substantially
reduced by trawling activity. Given the paucity of baseline information and the difficulty
and expense of wide‐area survey in these environments, it is unlikely that the extent and
significance of this damage will ever be fully appreciated.
Masson et al 2003 ‐ The origin of deep‐water, coral‐topped mounds in the northern Rockall
Trough, Northeast Atlantic. The authors examine a group of small, coral‐topped mounds
(the Darwin mounds) which occur at 1,000m water depth in the northern Rockall Trough
using high‐resolution sidescan images, seabed photographs and piston cores. Their results
show that individual mounds are up to 75m in diameter and 5m high, although some
‘mound‐like’ targets seen on sidescan sonar have little or even negative relief. Some mounds
are associated with ‘tail‐like’ features, imaged as elongate patches of moderate backscatter
up to 500m long, elongated parallel to prevailing bottom currents. Seabed photographs
show hundreds of coral colonies, each a metre or so across, on each individual mound.
Many other organisms, mainly suspension feeders, occur in association with the coral. A
field of seabed pockmarks occurs immediately south of the Darwin mounds. The
distribution of mounds and pockmarks suggests a gradual transition from mounds in the
north to pockmarks in the south. Both mounds and pockmarks are thought to be created by
fluid escape from below the seafloor. The authors suggest that it is the elevated mound
topography, rather than any fluid escape, that is advantageous to the corals. This is
supported: (1) by the wide variety of suspension‐feeding organisms that occur on the
mounds, since all of these are unlikely to have a specialised seepage‐related lifestyle, and (2)
because corals and their associated community do not occur around pockmarks, where
seepage has also occurred but elevated topography is absent.
Duran Muñoz et al 2009 ‐ Seabed mapping for selecting cold‐water coral protection areas on
Hatton Bank, Northeast Atlantic. Authors developed an interdisciplinary methodology
specifically designed for selecting cold‐water coral protection areas. First, they identified the
bottom‐trawl deep‐sea fishery footprint on the western slope of Hatton Bank in order to
map the main fishing grounds. They then mapped the deep‐sea habitats (1000‐1500m deep)
in the same area. This enabled them to investigate the interactions between fisheries and
coldwater corals. Their results lead to a proposal to close the outcrop area (4,645 km2)
located on the western slope of Hatton Bank as a conservation measure for cold‐water
corals. The experience derived from this project indicates that seabed mapping can be used
successfully to identify VMEs or possible VME areas accurately on the high seas, using
historical fisheries data sources and through collaborative research effort with fishers, as
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well as multibeam echosounders, sub‐bottom profilers, and biological surveys in the form of
trawls, dredges, and boxcorers.

5.3.15. The best way forward to investigate the impacts of fishing on VMEs
in this stock area
No studies have yet been undertaken to study the direct effects of fishing on designated
VMEs. However, bottom trawls are known to have a disruptive impact on cold water coral
ecosystems (Freiwald et al., 2004), so wherever fishing activity and coral habitats overlap,
there is likely to be an impact. There is global evidence that L. pertusa reefs have been
impacted by trawling for deep‐water fish, causing severe physical damage (Fosså et al., 2002;
Hall‐Spencer et al., 2002; Roberts et al., 2006). Estimates of the fishery impact in Norwegian
waters (outside of the stock area), using in situ observations by remotely operated vehicles,
indicated that between 30 and 50% of L. pertusa reef areas are damaged or impacted. Video
surveys show that deep‐water coral systems are especially fragile and easily reduced to
rubble by towed fishing gear. Such a reduction in the structural complexity of coral grounds
would be expected to lead to a reduction in species diversity and survivorship of species. In
the past decade, bottom trawls used in commercial fisheries have been fitted with
rockhopper ground gear designed to minimise escape of fish under the footrope. These
heavy gears cause severe negative effects to sensitive benthic habitats, such as L. pertusa
reefs. The Atlantic Frontier region is scarred by trawl marks and, at least in UK territorial
waters, the previous extent of cold‐water coral habitats has already been substantially
reduced by trawling activity. The UK has responded by closing some of the known cold‐
water coral habitats to bottom fishing. Given the paucity of baseline information and the
difficulty and expense of wide‐area survey in these environments, it is unlikely that the
extent and significance of this damage will ever be fully appreciated.
Other models exist with which to study different interactions between a harvested
renewable resource (e.g. fish) and a non‐renewable resource without commercial value that
is negatively affected by the harvesting activity (e.g., coral). This is termed a bioeconomic
model of fishery‐habitat connections (Kahui & Armstrong, 2008; Armstrong et al., 2009).
Simulations are run in which the fish is harvested either in a manner that does not damage
coral, such as stationary gear, or in a destructive fashion, such as bottom trawling. Findings
suggest that when coral is a preferred or essential habitat, the optimal steady‐state fish stock
is no longer independent of the habitat level, and it can determine the optimal stationary
gear harvest rate and how much habitat should optimally be preserved. Such a model could
help optimise the fishing effort in areas where VMEs are present whilst minimising the risk
to those habitats.

5.3.16. Aspects of data and knowledge that impact on assessments and/or
affect your ability to provide timely fisheries advice to managers
So far, fisheries management has been largely reactive, taking steps to limit damaging
activities that are already taking place at a significant scale. This could largely be attributed
to a previous lack of knowledge, data and tools that may have pre‐empted such activity. It
would appear that new knowledge, data and tools are becoming available to pre‐empt (and
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hopefully prevent) future damaging activity in areas that so far remain un‐impacted. Given
the nature of the habitats being damaged (i.e., their longevity, slow rate of growth, late
maturity, sporadic reproduction, fragility, sensitivity and vulnerability), it would seem
prudent to act on the advice provided by ecological niche modelling and fishery‐habitat
bioeconomic modelling and, together with the precautionary approach already, set limits
(spatial and operational) to future fishing activities in the stock area. Perhaps the only
limiting factor to providing timely fisheries advice to managers is the number and
availability of expert operators able to apply, interpret and integrate such models.
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5.4. CS2 French mixed demersal trawl fishery in ICES areas Vb, VI & VII
5.4.10. Biodiversity studies
General reviews of the impact of fisheries on deep‐water biodiversity and VMEs have been
carried out by the Regional Seas Programme of the United Nations Environment
Programme (UNEP), the Food and Agriculture Organsiation (FAO), IUCN, ICES and a
number of NGOs. A review of work from these organisations is given below.
One major impact of deep‐water fisheries on deep‐water biodiversity is the impact on VMEs
and bio‐genic species forming 3‐dimensional structures. The main of which is Lophelia
pertusa but a number of other cold water coral species are recorded worldwide and in the
Case study area. The impact of deep‐water fisheries on these VMEs is under analysis by the
EU coralfish project.
ICES:
ICES work on the deep‐water environment is mainly synthesised in reports of the joint
ICES‐NAFO WGDEC. Addressing the impact of fisheries on cold‐water corals and sponges
has been central to the activity of WGDEC during recent years. WGDEC has also reviewed
most (if not all) available data and publications relevant to Case Study 2.
IUCN:
IUCN provides assessments of the threat and conservation status of species and compiles
the Red List now of standard use (http://www.iucnredlist.org/). Deep‐water cnidarians from
the NE Atlantic have been assessed by IUCN.
In an assessment of Ecosystems and Biodiversity in Deep Waters and High Seas, UNEP and
IUCN concluded that ʺWhile pollution, shipping, military activities and climate change also
threaten marine biodiversity and ecosystems, fishing currently presents the greatest threat.ʺ This
report give some overview of impacts on cold water corals and sponges and reviews the
impact on other ecosystem components such as bird and marine mammals. IUU fishing is
highlighted as a significant contributor to the global impact of deep‐water fishing in the
high seas.
OSPAR:
OSPAR made a review of coral gardens and threat to this habitat type are now included in
the list of OSPAR habitats. This report lists EUNIS habitats where coral gardens occur.
Threats according to the Texel‐Faial criteria were identified. Coral gardens were assessed to
be ʺCurrently threatened. In particular, considering the relatively high fishing pressure in deep
waters in the OSPAR area, the probability of decline and the degree of threat may be higher than in
other oceansʺ (OSPAR Commission 2010b).
FAO:
FAO have been involved in managements of deep‐water fisheries in the high‐seas.
Recommendation made for the used of bottom trawling were mainly driven by the impact
on deep‐water VMEs.
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NGOs:
NGOs have reported impact on VMEs, sometimes based upon published scientific material.
WWF considered that the Darwin Mounds were at immediate risk from bottom trawling
based upon high frequency sidescan sonar observations (carried out by Dr. A. Wheeler,
Cork) and photographic observations (carried out by Drs D. Masson and D. Billett,
Southampton) (Lutter).
Other reviews:
The DEEPNET study provided a review of the impacts of deep‐water gillnets on the
environment. The main impacts identified by this study were the unaccounted mortality of
fish due to suspected mis‐reporteing and inappropriate gear handling leading to lose of
gears that generate ghost fishing (Hareide et al. 2005). The study only referred to cold‐water
corals in the context that restricting fishing in coral areas would limit the amount of lost
gear. It is actually likely that fixed gears tend to target VMEs much more than trawlers
because (i) on flat grounds, set gears may be destroyed by trawlers and (ii) the higher fish
density observed associated with some VMEs may be of interest to these gears.

693

5.5. CS3a Red seabream in the Strait of Gibraltar (ICES Sub-area IX and Bay of
Biscay (Sub-area VIII but also includes VI and VII)
5.5.1. Biodiversity studies
The DEEPER project is carrying out studies of the biodiversity in the area inhabited
by this stock
The best way forward to investigate the impacts of fishing on biodiversity in this stock area
is via ad hoc surveys. Photographic sampling of epifauna with submarine camera or ROV is
especially recommended because of the hard bottoms of the Strait of Gibraltar area. Then the
photographic sampling could be complemented by dredging in certain areas.
There are no studies investigated the impacts of fishing on VMEs

694

5.6. Red (blackspot) seabream in the eastern Mediterranean sea
5.6.1. Biodiversity studies
Most recent studies of biodiversity in the area inhabited by the stock are listed below:
•

•

•

•
•

•

•

D’Onghia, G., Mastrotaro, F., Matarrese, A., 2003. Biodiversity of the upper slope
demersal community in the eastern Mediterranean: Preliminary comparison between
two areas with and without trawl fishing. J. Northw. Atl. Fish. Sci. 31: 263‐273.
Lefkaditou, E., Maiorano P., And Ch., Mytilineou, 2003. Cephalopod species
captured by deep‐water exploratory trawling in the Northeastern Ionian Sea. J.
Northw. Atl. Fish. Sci., vol. 31: 213‐219.
MEDITS, 2007. Assessment of indicator trends related to exploited demersal fish
populations and communities in the Mediterranean. DCR Medits Working group.
Nantes (France), 15‐18 March 2005 and Kavala (Greece), 2‐6 April 2006. Available at
http://www.ifremer.fr/docelec/default‐en.jsp. 168 p.
Mytilineou Ch., Maiorano P., Kavadas S, Dʹ Onghia G., Kapiris K., Capezzuto F.,
2001. Size structure comparison in some demersal species between two areas of
different fishing impact in the Eastern‐Central Mediterranean. Symposium: Deep‐sea
Fisheries. Book of Abstracts: P. 17.
Politou, C.‐Y., Mytilineou, C. D’Onghia, G and Dokos, J., 2008. Demersal faunal
assemblages in the deep waters of the eastern Ionian Sea. Journal of Natural History
42: 661‐672
Vassilopoulou, V., Machias, A., Tsagarakis, K., 2007. By‐catch and discards in multi‐
species fisheries and their impact in the Hellenic waters. In: SoHelFI, 2007. State of
Hellenic Fisheries. C. Papaconstantinou, A. Zenetos, V. Vassilopoulou & G. Tserpes
(Eds), HCMR Publ., 466 pp.

The above are studies on fish assemblages in deep waters (Ionian Sea included), suggesting
that the area is not intensively exploited.
Biodiversity analyses can be conducted using existing data, such as the ones available since
1994 from the MEDITS scientific survey. This would be the easiest way forward to
investigate the impacts of fishing on biodiversity in the stock area. However, initiation of a
dedicated research project to identify the VMEs and study the impact of fishing seems to be
the best way to confront these issues adequately.
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5.7. CS3c Black scabbardfish in ICES Sub-area IXa
5.7.1. Biodiversity studies
Biodiversity studies in the area inhabited the target stock are limited to 800 m, whereas black
scabbardfish occur at much greater depths (Figueiredo, Ivone. Deep‐water Megabenthos of
the Portuguese continental coast: An Ecological Approach. PhD Thesis Faculdade de
Ciencias da Universidade de Lisboa).
The study did not provide information on trend of fishing impacts for the Case Study area
Although there is a paucity of biodiversity studies, data from onboard observers and the
ongoing project LOT1 may be useful. There is a need for dedicated internationally
coordinated biodiversity surveys.

5.7.2. Studies of the condition of VMEs in the area inhabited by the stock
•
•
•
•

•

MONICAN ‐ MONItoring the Nazaré CANyonthe project
(http://monican.hidrografico.pt/en/)
Ocean Circulation and Climate Advanced Modelling project (OCCAM)
(http://www.noc.soton.ac.uk/JRD/OCCAM/)
BIOMARE: Implementation and networking of large scale, long term MARine
BIOdiversity research in Europe (http://www.biomareweb.org/)
Hannah R. Hiester, Matthew D. Piggott, Christopher C. Pain and Peter A. Allison.
Idealised modelling of the Mediterranean Outflow using a next‐generation ocean
model. Applied Modelling and Computation Group, Department of Earth Science
and Engineering, Imperial College London
Arzola, Raquel Georgina (2008) Controls on sedimentation in submarine canyons:
Nazare, Setubal and Cascais canyons, West Iberian Margin. University of
Southampton, School of Ocean and Earth Science, Doctoral Thesis, 175pp.
http://eprints.soton.ac.uk/66341/

5.7.3. Review of each study identifying the aims, methods and data used,
outcomes and recommendations made
The MONICAN project proposal aims to establish a monitoring network of Nazare, an
extremely important area due to future economic developments in the area of wave energy,
tourism, off‐shore drilling, commercial and leisure navigation, fishing, aquaculture and
marine preservation (Berlenga Marine reserve). This integrated system of environmental
monitoring including Nazare Canyon, enables the creation of long time series and the
generation of oceanographic products for that zone, supporting several economical and
social activities. Meteorological and oceanographic data will be available, for free, to the
community.
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The OCCAM project has developed several high resolution models of the World Ocean ‐
including the Arctic Ocean and marginal seas such as the Mediterranean. OCCAMʹs main
interest is in developing a stream‐tube parameterisation of the Gibraltar overflow in order to
improve the representation of Mediterranean Water in large‐scale, global, general circulation
models.
The objectives of BIOMARE’s Concerted Action are to achieve a European consensus on the
selection and implementation of:
•
•
•
•

a network of Reference Sites as the basis for long‐term and large‐scale marine
biodiversity research in Europe (Work package 1),
internationally agreed standardised and normalised measures and indicators for (the
degree of) biodiversity (Work package 2),
facilities for capacity building, dissemination and networking of marine biodiversity
research, by
workshops, b) improving training and mobility, c) an internet web‐site including an
overview of ongoing research programs and existing infrastructure for marine
biodiversity research in Europe, d) a database for reviewed and evaluated, available
data, aiming at employing data for socio‐economic questions such as the impact of
fisheries or tourism (Work package 3).

The aims of Hiester et al.’s study were the progressive development of a realistic model of
the Mediterranean Outflow and a highly resolved model of small‐scale processes in the
Mediterranean Sea.
Arzola’s (2008) thesis presents one of the most comprehensive studies on submarine
canyons yet. It integrates data on the geology, geochemistry, sedimentology and
oceanography of the Nazaré, Setúbal and Cascais canyons, west Iberian margin, in order to
constrain the processes and controls of past and present sedimentation in this area. The
results indicate that, during the glacial stages, turbidity currents are the dominant process of
sediment transport, erosion and deposition in these canyons. Turbidity currents are mostly
in the form of small‐volume, high‐frequency events that are generated by fluvial and
hydrodynamic processes, and the flows remain mainly within the upper canyon. A smaller
proportion of turbidity currents are large‐volume, low‐frequency, seismic‐triggered events
that flush through the entire canyons. Catastrophic mass wasting is most prominent in
Setúbal Canyon due to its closer proximity to the region’s active fault zone along the
southern Iberian margin. During the Holocene, sedimentary activity in Setúbal and Cascais
canyons continued in the form of frequent, canyon‐flushing turbidity currents that ceased
abruptly ca 6.4 ka. This interval corresponds to both a regional aridification event that
affected the Mediterranean and northern African regions, and to a decline in rising sea level.
A combination of the two events is interpreted as being the direct cause of the cessation in
sedimentary activity on the continental margin. In Nazaré Canyon, sedimentary activity
during the last ~1000 years has been dominated by a mid‐canyon resuspension depocentre
that is controlled by small‐volume, low‐energy, hydrodynamic‐generated turbidity currents.
This depocentre provides a unique high‐resolution record of recent sedimentation in a deep‐
sea setting, preserving a potential forest fire debris signal that is linked to a change in
climate during the Little Ice Age. The conclusions from this work are that sedimentation in
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the west Iberian canyons is controlled by the complex interplay between several variables,
the most important ones being the source and supply of sediment, the hydrodynamic
conditions on the shelf and slope, and the canyon morphology. The sedimentary activity in
the river‐fed Setúbal and Cascais canyons is found to be affected more by regional climatic
changes than by eustatic sea‐level changes, and in Nazaré Canyon by the supply of sediment
along the shelf.
None of these studies investigated the impacts of fishing on VME. The fishing gear used in
this fishery is considered to have a minor impact on the ecosystem, and a lack of data on this
aspect of the fishery is not expected to affect the quality of advice.
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5.8. Redfish in the Northeast Atlantic
5.8.1 Beaked redfish, Sebastes mentella, in the northeast Atlantic, ICES areas I & II
It is not possible to review here all previous and present studies on biodiversity. A summary
of these is already presented for this stock in section 4 data available in support of ecosystem
based management. Work on this aspect can be found in the reports of the ICES‐NAFO
working group on deep‐water ecology (WGDEC, see e.g. ICES, 2009b).
Data on biodiversity of the demersal fish fauna and benthic fauna has been (and is still)
collected and is currently being analysed (see Section 4). This is an ongoing process that can
obviously benefit from additional analysis of the existing data.

5.8.2 Beaked redfish, Sebastes mentella, in the NE Atlantic (Irminger Sea and
adjacent waters), ICES areas V, XII, and XIV and NAFO Areas 1 and 2,
Little is known about the deep‐water biodiversity and nothing is known about VMEs in
context with the stocks. Therefore we do not have information to provide in this section.
Existing data on fish asssemblages in surveys (Deep scattering layers) could provide some
foundation for a an extensive biodiversity study
Pelagic fishery does not impose direct threat to the benthos. The best way forward to
investigate the impacts of fishing on biodiversity in this stock area is through an
investigation of the biodiversity of pelagic scattering.
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5.9. NAFO Greenland halibut in Sub‐area 2 and Division 3KLMNO
5.9.1. Biodiversity studies
There are some studies of biodiversity at the Flemish Cap (Gonzalez‐Troncoso et al. 2006;
Gonzalez‐Troncoso and Paz, 2007) based on EU Flemish Cap Survey data. Koen‐Alonso et al.
(2006) studied the changes in the fish community of the Newfoundland Shelf based on the
Canadian multi‐species bottom trawl surveys. The data used in these studies are not
available as time series, but only available as results.
Flemish Cap:
The aim of this study was to investigate the variability of the assemblages defined in the
Flemish Cap area. Data from 951 bottom hauls were analysed, covering depths between 126
and 740 m for the years 1995–2002. The fish fauna in Flemish Cap appears distributed in a
persistent structural zonation defined in three assemblages. The first three factors of a
Principal Component Analysis explained 78.4% of the variance in distribution species, and
they are consistent with the results of a cluster analysis. The three characteristic assemblages
show a temporal persistence, but some changes appear in this period, for instance:
displacement of the assemblage towards shallower waters, and some changes in the relative
position of the dominant species in each assemblage. These changes can be related with the
constant decrease of the biomass of the main demersal fish species such as Atlantic cod and
American plaice. The species of Sebastes spp. are the as dominant fish species in the area
(Gonzalez‐Troncoso et al. 2006).
Gonzalez‐Troncoso and Paz (2007) calculated some ecological indices from the data obtained
in the research surveys conducted by EU(Spain and Portugal) at Flemish Cap between the
years 1988 and 2006. These indices were calculated for individual populations (intrinsic
population rate of growth and mean length of catch) and for all the community (ABC
curves, indices of faunal diversity, proportion of non‐commercial species, mean length in
community and size spectra).
Koen‐Alonso et al. (2006) analyses were carried out discriminating two major geographical
areas:
•
•

NAFO Divisions 2J3K (Fall Survey)
NAFO Divisions 3LNO (Spring Survey)

In each region, only core strata were considered.
Each region was analysed considering two time series:
•
•

Engels
Campelen

1981‐1994 (2J3K) and 1985‐1995 (3LNO)
1995‐2004 (2J3K) and 1996‐2004 (3LNO)
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The basic survey indices were:
•
•
•

Total biomass
Total abundance
Biomass / abundance ratio

These indices were calculated by operational species and by functional groups. The biomass
and abundance indices were used to produce:
•
•

Diversity indices
k‐dominance and ABC plots

There are no studies of fishings impact on biodiversity.
There are many studies that try to explicate the effect of fishing in individual populations or,
more and more, on communities, trying to contribute to the development if an ecosystem
approach in the evaluation of fisheries. But it must be noted that the majority of the
ecosystem indicators are sensitive but not specific to fishing impacts (Shin et al., 2005). It has
been shown that the relationships between diversity, stability and stress are very complex
and difficult to explain.

5.9.2. Vulnerable Marine Ecosystems (VMEs)
The most vulnerable marine ccosystems are thosethat are both easily disturbed and are very
slow to recover, or those that may never recover. Vulnerable ecosystem features may be
physical or functionalbfragility. According to this definition, cold‐water coral ecosystems are
considered VMEs.
Bottom trawling has deleterious impacts on complex habitats (Watling and Norse, 1998;
Auster and Langton, 1999). The structural characteristics and long‐lived nature of some deep
water corals make them especially vulnerable to damage by the mechanical impacts of
bottom fishing activities (Probert et al., 1997; Phillipart, 1998; Freiwald et al., 2004).
In recent years, studies of fishery impacts on the benthos and the ecosystem in NAFO area
have increased (Messieh et al., 1991; Collie et al., 1997; Prena et al., 1999; Kenchington et al.,
2001; Hermsen et al., 2003; Gilkinson et al., 2005; Henry et al., 2006; Kenchington et al., 2006;
Kenchington et al., 2007) and are very useful to understand the fishery effects on the
ecosystem, although most of the studies relate to small areas and shallow waters and the
effects in deep waters could be very different.
The review was made and compile in the 2008 Report of the NAFO Scientific Council
Working Group on Ecosystem Approach to Fisheries Management (WGEAFM).
With regard to the impacts of fishing on VMEs there are current efforts to identify the VMEs,
and some work on this has been carried out in the NAFO SC. The sponges and coral areas
were compared with the NAFO bottom fishing footprint.The Scientific Council response to
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is summarised below and sets the ToRs for the NAFO WGEAFM. The ToRs are grouped
within themes as follows:
Theme 1: Take stock of past and planned WGEAFM related work:
ToR 1: Update the identification and mapping of sensitive species and habitats in the NAFO
area. In the 2009 this ToR will be focus on the VME work and later developments (e.g. the
multinational NEREIDA project, led by Spain, to map NAFO VMEs).
Theme 2: Status and functioning of NAFO marine ecosystems (empirical evidence)
ToR 2: Synthesis of current understanding of the dynamics of Large Marine Ecosystems
(LMEs) in the NAFO area. This ToR is intended to summarize our understanding on the
dynamics of these ecosystems, but focuses on the possibility of regime shifts and its
potential mechanisms if indeed such shifts have occurred. Here ecosystem regime shifts are
loosely defined when ecosystem change is large, abrupt and difficult to reverse. Do we
understand the cause(s) for such shifts and, more importantly, what are the drivers (tipping
points) for such shifts?
ToR 3: Scope of Marine Protected Areas and VMEs in the context of habitat and spatial
functioning. This ToR is intended to examine examples of what does and what does not
work, e.g. links between scale, biodiversity and sustainability of ecosystem goods and
services – what is the evidence to propose a workable and pragmatic solution.
Theme 3: Practical application (synthesizing the evidence and theory)
ToR 4: Systems level modelling and assessment approaches. This ToR is intended to discuss
alternative modelling and assessment approaches which can provide the outputs for overall
objective of fisheries‐based risk assessments. Can we set out a framework for the integration
of modelling and assessment approaches to be developed/adopted?
ToR 5: Ecosystem indicators and how they can be used in management advice. This ToR is
aimed to discuss, given the present understanding of LME dynamics (including the impacts
of fishing), what are the most promising types of indicators, either now or in the future, and
how they could be used for informing management decisions.
ToR 6: Methods for the long‐term monitoring of VME status and functioning. This ToR is
aimed to begin the discussion on how to incorporate the monitoring and management of
VMEs within a larger ecosystem‐based management framework.
An additional ToR noted that biomass indices are not available for coral or sponge
aggregations within the NAFO Regulatory Area. Therefore, the detection of trends over time
and the monitoring schemes to assess impact/recovery that are required by the FAO Deep
Sea Fisheries guidelines are problematic. Further, it is not possible to analyse the
relationship between the occurrence of coral or sponge aggregations and commercial bottom
trawl fishing effort.
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Scientific Council has requested that WGEAFM investigate cost and time effective methods
to monitor the health of the VME areas. Further, and subject to the above and data
availability, Scientific Council has requested that the relationship between historical
commercial bottom trawl fishing effort and the occurrence of VME indicator species be
investigated.
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6. Review of current and historical management and monitoring
procedures
6.1. CS1a Orange roughy off Namibia
6.1.1. Management procedures
Table 381 Mechanisms currently place to manage stock, fisheries, ecosystems, VMEs and
PET species
Management mechanism
Free access (totally
unregulated)
TAC
ITQ (individual
transferable quotas)
IQ (individual nontransferable quotas)
TURF (territorial use of
right fishing)7
Effort limitation (gear,
days at sea etc)
Licensing
Capacity limits
Technical Measures
Spatial closures
Temporal Closures
VME Encounter protocols
PET Encounter protocols
Others

Stock

Fisheries

Ecosystems

VMEs

PETs

√
√

√
√
√
√

Entry to the fishery is only by means of a fishing right. All applicants apply once the
Ministry of Fisheries calls for applications. Applicants are then screened according to certain
criteria.
The Directorate Operations is responsible for MCS (Monitoring, Control and Surveillance).
Methods include VMS, placing observers on board and fisheries patrols by means of sea and
air operations. IUU (Illegal, unregulated and unreported) fishing is not considered to be a
problem for this stock.
As a member of SADC (Southern African Development Community), Namibia undertakes
joint patrols and inspections with neighbouring countries.
There are no measures in place in place to track the products of harvested species.

7

Rights-based mechanism where right to fish is associated with a specific area where the management authority
is at the local (TURF) level.
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6.1.2. Management procedures at the stock level
Currently annual TAC’s are calculated for each QMA, based on survey biomass results and
CPUE. It is noted that biomass estimates may be low if the survey misses the peak of the
annual spawning. Also fish may not aggregate each year. These estimates could be
improved if there was more information on spawning behaviour and the dynamics of
aggregation formation and dispersion. Other types of management procedure could be
considered dependent upon the proposed study on some of the major assumptions.

6.1.3. Management procedures at the fisheries level
The current management procedure is based on annual TAC’s for each QMA, closed areas
and limited entry to the fisheries. Rotational closures of grounds have been attempted.
Frankies was closed for a few years and only opened by the time fish had re‐aggregated on
that ground. Once Frankies was opened, Rix was closed.

Strengths and weaknesses
Strength:
Any one of the QMA’s can be closed for a certain period.
Weakness:
Rotational closures are very challenging to the fishing industry since the economic viability
is threatened. After a few trawls on a specific ground the stock disaggregates and usually
they move to the next ground for a few trawls before returning the first ground. This
strategy can’t be followed once a ground is closed.
A rotation system between the QMA’s would improve the current management process.
Furthermore a 3 year TAC could be considered, enabling the fishers to better plan
operations.

6.1.4. Management procedures at the ecosystem level
There are no ecosystem, VME and PET management procedures currently in place.
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6.1.5. Comparison of management measures introduced against scientific
advice
Table 382 Management acceptance of scientific advice scored from 0 to 10 (10 highest)
Year
Scientific advice
Agreed management measures
Adherence
2000
1200 t TAC
1875 t
6
2001
1350 t
1875 t
6
2002
1450 t
2400 t
5
2003
2650 t
2650 t
10
2004
2600 t
2600 t
10
2005
2050 t
2050 t
10
2006
1100 t
1100 t
10
2007
900 t
900 t
10
2008
3 year moratorium
10
2009

6.1.6. Data‐poor stocks and the Precautionary Approach
Stock/fishery data is ranked 5/10 in terms of richness; more information is needed on the life
history, distribution and migration of the stock. The fishery needs to collect data on discards
and corals.
Initially at the start of the fishery, the fishing industry paid consultants to put a lot of
pressure on the management bodies to follow their advice. TAC’s were set too high initially
and a fast decrease in catches was the result. Later, the management of Namibian orange
roughy considered the precautionary approach. Catch limits were area‐specific and the
distribution of fishing effort was required. However, catches and CPUE still declined and it
was realized that even the precautionary catch limits were too high.

6.1.7. Ecosystem and socio‐economic considerations.
Existing managing procedures do not incorporate ecosystem considerations – information
on discards and corals should be collected.

6.1.8. Stocks under moratorium/collapsed fisheries
The stock is currently under moratorium for 3 years (2008 – 2010), though it is appreciated
that this may not be long enough for such a long lived species.

6.1.9. Stocks managed under a management strategy framework
There is no management strategy framework in place for this stock

6.1.10.

International Plan of Action (IPOA)

The fisheries for this stock do not follow IPOA guidelines8
8

FAO website: http://www/fao.org/fishery
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6.1.11.

Current/short term (<5 yrs) management issues

Table 383 Prioritised short term management issues
Priority
Description of issue
1
2

Stock recovery
Identify VME’s

Is issue being addressed? Yes
/no
Yes
No

Stock recovery is being addressed by the implementation of a 3 year moratorium.
Additional measures may include the establishment of deepsea marine protected areas.
Annual research surveys should continue to monitor the stock.

6.1.12.

Long‐term (>5 yrs) management issues

Table 384 Prioritised long‐term management issues
Priority
Description of issue
1
Sustainable utilisation

This management issue can be addressed by applying a conservative management strategy
with low catch levels.

6.1.13.

Monitoring procedures

The main monitoring issue currently facing this stock/fishery is the lack of a fully
implemented VMS.

6.1.14.

Monitoring at sea

Observers lack species identification skills, and training is needed for both fish and PET
species.
Strength:
All vessels participating in the fisheries are monitored.
Weakness:
Observers are not scientific observers.
This situation could be improved by employing scientific observers

6.1.15.

Port‐based monitoring

There are no port‐based sampling schemes, as fish are processed at sea. All landings
offloaded in port are monitored, but those landings are not separated by fishing area. It
would be useful to identify from which areas the landed fish originate.
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6.1.16.
Gap analysis of past and present scientific projects and data
collection programmes
Table 385 Main gaps in scientific knowledge and data collection programmes prioritised
Category
Issue
Scientific
1. Life history information (fecundity, growth, maturity, etc.)
2. Recruitment
3. The effect of fishing on behaviour
4. Recruitment
5. Variable aggregation behaviour between years
6. Migration
Data collection
1. Collection of discard data
2. Collection of data on VME’s, corals
3. Predator – prey information

Fisheries monitoring data and information are considered to be of a good standard.
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6.2. CS 1b. Orange roughy in ICES Sub‐areas VI and VII
6.2.1. Management procedures
Table 386 Mechanisms currently in place to manage stock, fisheries, ecosystems, VMEs and PET
Species
Management mechanism
Stock
Fisheries
Ecosystems
VMEs
PETs
Free access (totally
unregulated)
TAC
x
x
ITQ (individual
transferable quotas)
IQ (individual nontransferable quotas)
TURF (territorial use of
right fishing)7
Effort limitation (gear,
days at sea etc)
Licensing
x
x
Capacity limits
x1
Technical Measures
Spatial closures
x
x
X
Temporal Closures
VME Encounter protocols
X
PET Encounter protocols
Others
1

See below – capacity ceiling at fishery between 98‐00.

C a s e stu d y

1991

2000

2005

2010

M ix e d tra w l fis h e ry
Irish Fishery ceased

Irish Fishery Started

French Fishery started

O ra n g e
R ougy

Figure 254 Historic development of management measures for orange roughy in VI and VII.

7

Rights-based mechanism where right to fish is associated with a specific area where the management authority
is at the local (TURF) level.
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Entry to the fishery:
•
•
•

Very difficult to enter the fishery at the moment.
There are very low quotas, there is only allowed fishery for orange roughy as a
bycatch.
Deep‐water permits were only issued to vessels that were able to demonstrate
catches of deepwater species from 1998‐2000 of >10 tons in any of these years.

Fishing for orange roughy in the NE Atlantic is managed by the national fisheries ministries
of Iceland, Norway, the Faroe Islands (Denmark) and Greenland, the European Commission
and the North‐East Atlantic Fisheries Commission NEAFC for waters outside national
jurisdiction. NEAFC collects VMS data from all CP vessels operating inside the NEAFC RA.
NEAFC can ask CPs to send patrol vessels into the area to control or arrest fishing vessels on
behalf of NEAFC (K. Høydal. pers. comm.). VMS surveillance is carried out by CPs and by
NEAFC

6.2.2. IUU fishing
Anecdotal information from Irish skippers suggests that there is an illegal fishery for orange
roughy inside the Irish EEZ and in the NEAFC RA. Information includes orange roughy
being illegally fished by non–EU countries off the seamounts on the slope of Porcupine Bank
in 2009 and at the Fangorn Seamount in 2007, 2008 and 2009. This information needs better
validation.
It is not known if there is interaction with other agencies and fisheries management bodies
to combat IUU fishing, nor is it known if there are measures in place in place to track the
products of harvested species.

6.2.3. Management procedures at the stock level
Current management procedures are:
EU TACs: In December 2008, the COUNCIL REGULATION (EC) No 1359/2008 fixed the
TACs for deep‐sea fish stocks. The quotas for orange roughy were exclusively for by‐
catches. In 2010, TACs have been set to zero.
Effort control: EU deep‐water permits were only issued to vessels that were able to
demonstrate catches of deepwater species from 1998‐2000 of >10 tons in any of these years.
This was implemented in order to avoid the expansion of a deep‐water fleet. However many
of the species were caught as a bycatch in the shelf fishery allowing vessels to obtain permits
without focusing on deep‐water fisheries.
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Closed areas:
Cold water corals on the Darwin Mound, West of Scotland
The EU technical conservation Regulation 850/98 was amended in 2004 to protect cold‐water
corals in the area around the Darwin Mound. The measure prohibits bottom trawling and
fishing with static gear including bottom set gillnets and longlines. The UK have proposed
the Darwin Mound as a SAC as part of the Natural 2000 network under the EU Habitat
Directive.
Cold water coral SACs off Ireland
In October 2007, the EC adopted the proposal to protect cold water corals off the Atlantic
coast of Ireland (Com 2007‐570 final). The four sites comprise a total area of 2,500km2 and
include the Belgica Mound province, the Hovland Mound province, the south west
Porcupine Bank and the North‐west Porcupine Bank. This regulation includes the
prohibition of bottom trawling and fishing with static gear including bottom set gillnets and
longlines.
I. Orange Roughy boxes off the west and north coast of Ireland
Under Council Rrgulation (EC) No 2015/2006, protection boxes were implemented for
orange roughy off the Porcupine Bank and the NW of Ireland. The regulation entails that
vessels holding a deep‐sea fishing permit shall be monitored when entering, transiting and
exiting the areas and they cannat retain any quantity of orange roughy at the end of that
fishing trip unless all gears carried on board are lashed and stowed during the transit of the
area and the average speed during transit is not less than 8 knots.
These boxes cover almost all areas where commercial trawlers have caught orange roughy
both in a targeted fishery and as a bycatch.
NEAFC closures of cold coral habitats off the Rockall and Hatton
In 2004, NEAFC requested ICES to provide information on the distribution of cold‐water
corals in the NEAFC RA, inter alia on the Hatton Bank and on the western slopes of the
Rockall Bank, and to indicate appropriate boundaries of any closure of areas where cold‐
water corals are affected by fishing activities; ICES identified one such area on the Hatton
bank, and a number of areas on the Rockall Bank, some of which were heavily fished and
others less heavily fished or not fished. In the light of this information, the CPs, in
accordance with Article 5 of the Convention, have agreed that bottom trawling and fishing
with static gear shall be prohibited in areas of the Hatton Bank, the Rockall Bank, the
Logachev Mounds and the West Rockall Mounds. These closures had very little effect on
orange roughy fisheries.
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Figure 255 proposed and implemented deep=sea marine protected areas to the west of The British
Isles. Purple box shows EC closed area for fishing on the Darwin Mound, yellow shows NEAFC
closed areas, red show proposed Irish deep‐water coral SACs and green shows orange roughy
boxes. For further explanation see text.

In reality the entire deep‐water trawl fishery is closed for the Irish trawlers in that:
•
•
•

•

No directed fishery for orange roughy is allowed and the TAC is zero from 2010
onwards.
Almost all areas where roughy is caught as a bycatch in mixed fisheries are closed
The quota for black scabbardfish for Ireland (the main target species for the mixed
fishery) is very low (73 t in 2010) in Sub area VI and VII and gives no economical
foundation for fishery.
The Irish quota for roundnose grenadier in Sub‐areas VI and VII can only be fished
if substantial amount of Black scabbard and Orange Roughy are discarded.

The fishery can not be carried out legally under the current regulations and it is not
economically viable. The regulations have effectively stopped all Irish deep‐water trawl
fisheries and no vessels participated in the fishery either legally or illegally in 2009.

6.2.4. Strengths and weakness of current management procedures

TAC regulation has not been working. TAC only works if there are control measures in
place, and measures are enforced. In the Irish deep-water fishery the enforcement has not
been sufficient. Closed areas with VMS surveillance have been in place since 2006 and has
had an effect on Irish vessels.The strength is that it stops the directed fishery with the spatial
closure, but a zero bycatch TAC means that orange roughy in the mixed fishery has to be
discarded.
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6.2.5. Other types of management procedures for consideration
Effort Control:
Fishing days are the only effort regime that can be controlled. Hooks, trawling hours,
horsepower etc are not useful and difficult to control. Satellite systems are implemented and
used already. Hence it is possible to control effort by area .
There is very big discard problem in both the longline and the trawl fishery (50% for trawl
and approx 35% for longlines). This situation is not acceptable. If fishing days are used, the
vessels have to maximise their catch value by utilising all fish species and all parts of the
fish.
If a quota system is used lot of problems occur:
•
•
•
•

The quota species will be landed as non quota species (mis‐reporting and
consecquently incorrect catch statistics)
High discard rates.
Misreporting of quota species by area
Small fish will be discarded in order to maximise value of quota (high‐grading)

The deep water fisheries are based on fish with poorly understood biology, and few
biological time series. To be able to assess the trends in these stocks, fishery dependent data
is vital. If a quota system is used, it will be not possible to rely on the fishery data.
If unexpected high catches per day occur and hence lead to reduction of stocks, this is easily
solved by reducing total allowed effort. This can be decided and implemented very quickly.
If species or stocks become problematic to be exploited it is possible to close areas or depth
strata in certain areas.
One results of this management system can be that each vessel will increase its capacity per
fishing day, however this could be monitored with the logbooks.
TACs in deep water fisheries lead to:
•
•
•

Biological unsustainable fishery,
Economical unsustainable fishery
High discard rates.

6.2.6. Management procedures at the fisheries level
Orange Roughy fisheries are closely connected with the habitat seamounts and thereby
management of fish and habitat is a closely related issue. See below in discussion recarding
management procedures at the stock level.
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The stock itself is data‐poor. There is no good fishery data and very little biological data
from this particular area. Information on orange roughy from other parts of the world is, by
comparison, relatively comprehensive. The development of the fisheries follows a certain
trend, so there is enough information to enable and justify that managers introduce
measures at an early stage of the development of an orange roughy fishery.
There is no need for very much data from a newly developed orange roughy fishery to be
able to regulate the fishery using the Precautionary Approach. It is commonly known that
this species is long‐lived and the fisheries are short‐lived. Therefore on the basis of
experience from several other fisheries the Precautionary Approach should be used.

6.2.7. Ecosystem and socio‐economic considerations.
Existing managing procedures take into account ecosystem considerations through the
spatial protection described above.
More fine scaled information is needed to be able to make the boundaries for closed areas
more precise, so they cover the habitats that need protection and not a lot of fishing
grounds.

6.2.8. Stocks under moratorium/collapsed fisheries
The stocks have not collapsed but fishery has ceased. There is no Recovery Plan, nor is there
a management strategy framework; and there is no stock monitoring for this stock.

6.2.9. Current/short term (<5 yrs) management issues
Table 387 Prioritised short term management issues
Priority
Description of issue
1

Severely depleted biomass

2

Interaction with VME

3
4

Lack of data on recovery
Bycatch in the mixed deepwater
fishery

Is issue being addressed? Yes
/no
Drastic reduction in TAC, closed
areas
In some cases ie SAC designation,
closed areas
No,
This needs to be further assessedcompulsory onboard observations
started in 2003 and data needs to
be evaluated on the scale of
bycatch.

There is currently no regular monitoring programme implemented to detect the trends of
the stock.
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6.2.10.

Long‐term (>5 yrs) management issues

Table 388 Prioritised long term management issues
Priority
Description of issue
1
Rebuilding of the stock

6.2.11.

Monitoring procedures

Table 389 Prioritised monitoring issues
Priority
1
Illegal fishery

Description of issue

Navy vessels should patrol the seamounts known for orange roughy spawning during
spawning time in March.

6.2.12.

Monitoring at sea

For each fleet identified in section 2, vessel need to carry observers. Irish fleet carried
observers in 2003 and 2004.VMS monitoring is in place and can be linked to logbook data.
Because of reductions of TAC there was a suspicion of misreporting. The skippers were very
reluctant to take onboard observers. Observers had to guarantee that certain information
was not reported.
In the shor term these problems can be addressed through good relations between observer
and crew. In the long‐term, should a small fishery re‐open, all vessels conducting direct
fishery for orange roughy should carry an observer.
It is not know if there is any coordination of observer sampling plans and observer activity
across and between fleets from different Member States and other non‐EU countries
It must be mandatory to carry observers on direct fishery for Orange Roughy.
Copies of stored tows of plotters should be made available.

6.2.13.

Port‐based monitoring

There was carried out port sampling in 2003. The coverage in % of total landings was very
small. Sampling was done as a part of a strategy to collect basic information about the
fishery.
Landings were not always legal and thereby it was difficult to get information on landing
port and time for landing. In most case the landings went directly into lorries. There was
very little time for sampling the fish. Often the skippers were not happy to have scientific
staff around asking questions and recording information.
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Marine Institutes needs to get a legal right to sample all fish that is landed in all ports. There
is problem with sampling from foreign vessel landing into Irish ports.
There is no port sampling or observer trips carried out in Ireland since 2004

6.2.14.

EU Data Collection Framework (DCF)

Only official log books are collected
The Irish deep‐water fishery for orange roughy has ceased and therefore there is no data
collection under the new DCF. The concurrent sampling at sea scheme should allow for
some monitoring of orange roughy catches in other mixed deep‐water fisheries such as the
French mixed fishery. There is currently no deep‐water survey programme funded under
the new DCF which would monitor the recovery of the stock.
At a minimum a low frequency, long‐term monitoring programme in the form of a scientific
survey should be in place to measure changes in abundance and population structure.
Table 390 Gap analysis of past and present scientific projects and data collection programmes
Category
Issue
Scientific
Data collection
1. Fine scale fishing data (each tow)
2. Correct logbooks
3. Correct landings data
4. Observer data
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6.3. Blue ling in ICES areas Vb,VI,VII and XIIb
6.3.1. Management procedures
Table 391 Mechanisms currently in place to manage the stock, fisheries, ecosystems,
VMEs and PET Species
Management mechanism
Stock
Free access (totally
unregulated)
TAC
x
ITQ (individual transferable
quotas)
IQ (individual nontransferable quotas)
TURF (territorial use of
right fishing)7
Effort limitation (gear, days x
at sea etc)
Licensing
x
Capacity limits
Technical Measures

Spatial closures
Temporal Closures
VME Encounter protocols
PET Encounter protocols
Others

Fisheries

Ecosystems

VMEs

PETs

x quotas at
national level

X

x mesh size
at national
level

x
x

x
x

7

Rights-based mechanism where right to fish is associated with a specific area where the management authority
is at the local (TURF) level.

717

Figure 256 Historic development of fishery and management for the blue ling fishery

6.3.2. Entry to the fishery
•
•
•
•
•

Very difficult to enter the fishery at the moment.
EU TAC and quotas are low compared with historical landings and are gradually
being reduced.
EU Deepwater permits were only issued to vessels that were able to demonstrate
catches of deepwater species from 1998‐2000 of >10 tons in any of these years.
There is NEAFC limit on deep‐water fishing effort in NEAFC Regulatory area.
However, are no economic or social barriers to entry.

6.3.3. IUU fishing
Now considered to be much reduced due to efforts by NEAFC (working in conjunction with
other RFMOs) and participating countries. There is evidence of under‐reporting of landings
of southern blue ling by components of the Spanish trawl fleet.
There are no measures in place in place to track the products of harvested species.
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6.3.4. Management procedures at the stock level
Table 392 EU TACs: In December 2008, the COUNCIL REGULATION (EC) No 1359/2008 fixed the
biennial TACs for deep‐sea fish stocks in 2009 and 2010 including blue ling:

Table 393 EU TACs: In January, the COUNCIL REGULATION (EC) No 23/2010 fixed the annual
TACs for blue ling in VI and VII in 2010:

EU Licensing Regulation 2347/2002::
This Regulation aimed to cap the expansion of fishing effort on deep sea species by obliging
all vessels that capture more than 10 tonnes deep‐sea species in year to have a deep sea
fishing permit, otherwise their landings of deep‐sea species would be limited to 100 kg per
fishing trip. Moreover, the total capacity of vessels holding deep‐sea fishing permits was
restricted to the aggregate capacity of the vessels that fished more than 10 tonnes of deep‐sea
species in any of the years 1998 – 2000 inclusive (2000 – 2003 for the new Member States). It
is prohibited to catch and to retain on board, to tranship or to land any aggregate quantity of
the deep‐sea species in excess of 100 kg in each sea trip, unless the vessel in question holds a
deep‐sea permit. Regulation 2347/2002 also introduced special reporting and control
requirements, including agreed sampling schemes, observer coverage and the requirement
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to land only to designated ports. Further requirements concerning the collection of data are
specified in Commission Regulation (EC) No 1581/2004.
In addition to the above, Member States musr ensure that for 2010 the fishing effort levels,
measured in kilowatt days absent from port, by vessels holding deep‐sea fishing permits do
not exceed 65 % of the average annual fishing effort deployed by the vessels of the Member
State concerned in 2003 on trips when deep‐sea fishing permits were held and/or deep‐sea
species, as listed in Annexes I and II to Regulation (EC) No 2347/2002, were caught. This
paragraph shall apply only to fishing trips on which more than 100 kg of deep‐sea species,
other than greater silver smelt, were caught.
NEAFC Recommendation VI: 2010:
The CPs agreed the following measures:
•

•
•

Each Contracting Party undertakes to limit the effort for 2010‐2012 put into the
directed fishing for deep‐sea species as set out in Annex 1B of the Scheme in the
NEAFC Regulatory Area
The effort shall not exceed 65 per cent of the highest level put into deep‐sea fishing in
previous years for the relevant species.
The effort should be calculated as aggregate power, aggregate tonnage, fishing days
at sea or number of vessels, which participated.

Strengths and weakness of these procedures:
These are addressed in Cefas DEEPFISHMAN WP2 review of management, assessment and
monitoring in the NE Atlantic.

6.3.5. Management procedures at the fisheries level
The Faroese otter trawl and longline fisheries (all species) are limited by fishing days.
There were no changes to species addressed by Council Regulation No 1359/2008, which fixed
TACs for deep‐water stocks in 2009 and 2010; however, blue ling (Molva dypterygia) in VI and
VII was transferred to the EC Annual TAC and Quota Regulations where it remains at
present. The reason for this change was to accommodate new regulations to protect spawning
aggregations of blue ling in Sub‐Division VIa, which for timing reasons could not be
introduced in Regulation 1359/2008. EC Council Regulation (EC) No 43/2009, which fixes
annual TACs and quotas in 2009 for certain fish stocks and groups of fish stocks, introduced
protection areas for spawning aggregations on the edge of the Scottish continental shelf and
the edge of Rosemary Bank for the period 1st March to 31st May. These measures included
entry and exit protocols, prohibition of retaining in excess of 6 t of blue ling in either area per
trip, and, once the vessel retains this quantity, prohibition of returning to these areas until the
vessel has landed. In addition, vessels cannot discard blue ling in these areas and observers
(deployed under EC Regulation (EC) No 2347/2002) should record the length and sexual
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maturity composition of catches of blue ling. MSs shall establish detailed sampling protocols
and collate results after consultation with STECF.
EC Regulation 2015/2006 introduced measures regarding the use gill, entangling and
trammel nets in ICES areas VIa, b, VIIb, c, j, k and XII. Community vessels are prohibited
from using these nets at any position in these areas east of 270 where the charted depth is
greater than 200 metres, in ICES Zones VIa, b, VII b, c, j, k and XII east of 27o W. The
following derogations are permitted:‐
(i) Gillnets with a mesh size equal to or greater than 120 mm and < 150 mm, provided that
they are deployed in waters of < 600 metres charted depth, are no more than 100 meshes
deep, have a hanging ratio of not less than 0.5, and are rigged with floats or equivalent
floatation. The nets must each be of a maximum of 2.5 km in length, and the total length of
all nets deployed at any one time shall not exceed 25 km per vessel. The maximum soak time
is 24 hours
Or
(ii) Entangling nets with a mesh size equal to or greater than 250 mm, provided that they are
deployed in waters of < 600 metres charted depth, are no more than 15 meshes deep, have a
hanging ratio of not less than 0.33, and are not rigged with floats or other means of
floatation. The nets must each be of a maximum of 10 km in length. The total length of all
nets deployed at any one time must not exceed 100 km per vessel. The maximum soak time
is 72 hours.
To allow for the replacement of lost or damaged gear, vessels may carry on board nets with
a total length 20% greater than the maximum length of the fleets that may be deployed at
any one time. All gear shall be marked in accordance with EC Regulation No 356/2005. All
vessels deploying gillnets or entangling nets at any position where the charted depth is
greater than 200 metres in the area described above must have a fishing permit issued by the
flag state. The master of a vessel with a permit shall record in the logbook the amount and
lengths of gear carried by a vessel before it leaves port and when it returns to port, and must
account for any discrepancy between the two quantities. The naval services or other
competent authorities shall have the right to remove unattended gear at sea in these ICES
areas east of 270 W if:
•
•
•
•

the gear is not properly marked;
the buoy markings or VMS data indicate that the owner has been located at a
distance less than 100 nautical miles from the gear for more than 120 hours;
the gear is deployed in waters with a charted depth greater than that permitted;
the gear is of an illegal mesh size.

In addition to a requirement to record various effort parameters in logbooks, the skipper
must ensure that the quantity of sharks retained on board by any vessel using the gear type
described in point (ii) is no more than 5 % by live‐weight of the total quantity of marine
organisms retained on board.
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Strengths and weakness of these procedures and how they can be improved
These are addressed in Cefas DEEPFISHMAN WP2 Deliverable 2.3

6.3.6. Management procedures at the ecosystem level
DIRECTIVE 2008/56/EC establishing a framework for community action in the field of
marine environmental policy (Marine Strategy Framework Directive). This is described in
the DEEPFISHMAN WP2 Deliverable D2..1
Strengths and weakness of these procedures and how they can be improved
These are addressed in Cefas DEEPFISHMAN WP2 Deliverable 2.3 .

6.3.7. Management procedures relating to VMEs

Figure 257 Proposed and implemented deep sea marine protected areas to the west of The British
Isles. Purple box shows EC closed area for fishing on the Darwin Mound, yellow shows NEAFC
closed areas to protect VMEs (cold‐water corals), red show proposed Irish deepwater coral SACs
and green shows Orange roughy boxes. For further explanation of VME closures see text below.
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Cold water corals on the Darwin Mound, West of Scotland:
The European Commission has regulated fishing activities on and around the Darwin
mound. Technical conservation regulation (850/98) was amended in 2004 to protect cold
water corals in the area around the Darwin Mound. The measure prohibits bottom trawling
and fishing with static gear including bottom set gill‐nets and longlines. The UK has
proposed the Darwin Mound as a SAC as part of the Natural 2000 network under the habitat
directive.
Cold water coral SACs off Ireland:
In October 2007,the European Commission adopted the proposal to protect cold water corals
off the Atlantic coast of Ireland (Com 2007‐570 final). The four sites comprise a total area of
2,500km2 and include the Belgica mound province, the Hovland mound province, the south
west Porcupine Bank and the North‐west Porcupine Bank. This regulation entails the
prohibition to conduct bottom trawling and fishing with static gear including bottom set
gill‐nets and longlines.
NEAFC closures of cold coral habitats off the Rockall and Hatton
In 2004, NEAFC requested ICES to provide information on the distribution of coldwater
corals in the NEAFC Regulatory Area, inter alia on the Hatton Bank and on the western
slopes of the Rockall Bank, and to indicate appropriate boundaries of any closure of areas
where coldwater corals are affected by fishing activities; ICES identified one such area on
the Hatton bank, and a number of areas on the Rockall Bank, some of which were heavily
fished and others less heavily fished or not fished. In the light of this information, the
Contracting Parties, in accordance with Article 5of the Convention, have agreed that bottom
trawling and fishing with static gear shall be prohibited in areas of the Hatton Bank, the
Rockall Bank, the Logachev Mounds and the West Rockall Mounds. This measure is in force
for the period 1 January 2007 – 31 December 2009.

Strengths and weakness of these procedures:
These are addressed in Cefas DEEPFISHMAN WP2 Deliverable 2.3

6.3.8. Management procedures relating to PET species
These are described in the DEEPFISHMAN WP2 Deliverable D2..1

6.3.9. Data‐poor stocks and the Precautionary Approach.
Information on life history characteristics information, times‐series data of length
composition of landings, mean length, commercial CPUE is available but critically
comprehensive fisheries independent data are not available for tuning or ecosystem
monitoring. Also age data are not available.
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The precautionary approach has been applied partially by managers, but only in relation to
delineating protection areas for spawning aggregations.

6.3.10.

Ecosystem and socio‐economic considerations

Socio‐economic considerations are only taken into account at political level by Council of
Ministers e.g. current EC rules governing magnitude of annual changes in TACs .

6.3.11.

Stocks under moratorium/collapsed fisheries.

Southern blue ling is not under moratorium. A fishery still exists but at a low level
A recovery plan not yet proposed but is considered to be necessary. This should be coupled
with a Management Plan for future fisheries.

6.3.12.

Stocks managed under a management strategy framework.

A management strategy framework is not in place for this stock (but there are rules
governing TACs changes from year to year).
A management strategy evaluation (MSE) has not been carried out.

6.3.13.

International Plan of Action (IPOA).

These are described in the DEEPFISHMAN WP2 Deliverable D2..1

6.3.14.

Current/short term (<5 yrs) management issues.

Table 394 Prioritised short term management issues
Priority
Description of issue
1
2
3
4
5
6
7
8
9

Need to rebuild stock and control F
in line with EC MSY policy.
Need a ban directed fishing
Impose effective closed areas to
protect spawning aggregations
Introduce closed areas in NEAFC
area
Use management methods other
than TACs for mixed fisheries
Adhere to Commission advice on
TAC reductions
Strengthen management measures
in NEAFC area
Need to rebuild stock in line with
EC MSY policy iniatives
Better coordination of management
with Faroes re Vb
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Is issue being addressed?
Yes /no
No
No
Partially
No
Partially
Partially
No
No
Partially

Long-term (>5 yrs) management issues.
Table 395 Prioritised long term management issues
Priority
Description of issue
1
Need to rebuild and maintain stock and control F in line with EC MSY.

6.3.15.

Monitoring procedures

Table 396 Prioritised monitoring issues
Priority
Description of issue
1
Lack of fisheries-independent survey data
2
Develop and trial new/alternative assessment methodologies
3
May be a need to further develop NEAFC observer scheme
4
Under-reporting of landings
5
Develop sentinel fishers

6.3.16.

Monitoring at sea

Regarding Sampling Plans required under EU Licensing Regulation 2347/2002 ‐ very limited
coordination between EU Member States.
Probably little coordination between MSs and non‐EU Countries. However, recent changes
to DCF may have addressed some of these shortcomings

6.3.17.

Port‐based monitoring.

Refer to information presented in sections above and under DCF Section below.
It is not known if there is any coordination of port sampling plans across and between
Member States and non‐EU countries

6.3.18.

EU Data Collection Framework (DCF)

This is addressed in a Cefas DEEPFISHMAN Deliverable d2.a
Table 397 Provisional gap analysis of past and present scientific projects and data collection
programmes
Category
Issue
Scientific
1. Assumption re stock identity not underpinned by robust science
2. Little know about migration and interaction with blue ling in other
areas
3. Need for high resolution spatial and temporal extent of spawning
aggregations
4. Recruitment processes and dynamics largely unknown
5. Lack of understanding of the dynamics of the deep-water ecosystem
and the impacts of fishing for blue ling
6. Problems collating landings data for XIIb
Data collection
1. Lack of fisheries-independent surveys to provide tuning data and to
facilitate ecosystem monitoring
2. Lack of detailed information on coral and sponge bycatches
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Comparison of management measures introduced against scientific advice
I have not completed this table because the ICES advice relates to southern blue ling in Vb,
VI and VII and EU management measures (TACs) are set for (1) II,IV and V and (2) VI and
VII, separately.
However, for some years now ICES has advised that there be no directed fisheries for
southern blue ling and this has not been followed by the EU. Also the Commission has
repeatedly proposed substantial reductions in TACs and these have only been partially
adhered to by the Council of Ministers.
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6.4. CS2 French mixed demersal trawl fishery in ICES areas Vb, VI & VII
6.4.1. Management procedures
The following fisheries management regimes exist within the area of the demersal deep‐
water mixed fishery:
•
•
•

The EU Common Fisheries Policy for EU waters
Faroese national fisheries policy and regulations for Faroese waters
North East Atlantic Fishery Commission: NEAFC decides upon conservation and
management measures for the Regulatory Area (see article 5 of the NEAFC
Convention. These measures can be stock, species, area or time specific. In order to
fish within the NEAFC Area vessels must abide by BOTH the current EU
management measures and the NEAFC Scheme of Control and Enforcement (see
http://www.neafc.org/managing_fisheries).

Table 398 Existing management mechanisms to manage stocks, fisheries, ecosystems,
VMEs and PET species
Management mechanism
Free access (totally
unregulated)
TAC
ITQ (individual
transferable quotas)
IQ (individual nontransferable quotas)
TURF (territorial use of
right fishing)7
Effort limitation (gear,
days at sea etc)
Licensing
Capacity limits
Technical Measures
Spatial closures
Temporal Closures
VME Encounter protocols
PET Encounter protocols
Others

Stock

Fisheries

Ecosystems

VMEs

PETs

9

9
9
9
9
9

9

9

9

9

Other regulation includes designated harbours, mandatory sampling plan (EC regulation N°
2347/2002)
The deep‐water stocks managed by EU TACs are roundnose grenadier, black scabbardfish,
deep‐water sharks (Portuguese dogfish and leafscale gulper shark, combined), greater
forkbeard, ling and tusk. Orange roughy and blue ling, adressed in CS1b and CS1c, are also
managed by EU TACs.

7

Rights-based mechanism where right to fish is associated with a specific area where the management authority
is at the local (TURF) level.
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EU Regulations for orange roughy and blue ling have implications for the demersal mixed
fishery. The spatial closure of orange roughy fishing in sub‐area VI and VII have reduced
fishing effort in Sub‐area VII where orange roughy was the main target. There was a bycatch
of other species during orange roughy targeted tows (this requires further analysis during
the DEEPFISHMAN project). The protection of spawning aggregations of blue ling from
2009 onwards may also have affected fishing strategies (this also need to be analysed during
the project). Fishing effort formerly targeted at blue ling spawning aggregations may be
redirected to other fishing activities. In generl terms, any regulation to one species in
particular might impact of the fishing strategy for other species. This applies both amongst
deep‐water species but also to interactions with fisheries for shelf species as most vessels are
not fishing full time in the deep‐water.
Tusk is a minor bycatch in this fishery.
The main by‐catch commercial species not managed by TACs are: Common mora, Mora
moro (small bycacth); chimaerids (significant bycatch), rays (minor bycatch), Bluemouth
refish, deep‐sea scorpionfsih, and dee‐psea cardinal fish, ( all are a small bycatch.
Deep‐water fishing may also take a minor bycacth of greater silver smelt and blue whiting.
Although there are TACs for these species, they are not landed by all fleets and possibly by
none. The French deep‐water fishing fleet does not land these species, which are not suitable
for the market of fresh fish. These bycatches are mainly discarded.

6.4.2. Entry into the fishery
The fishery is regulated by an EU licensing system where the total power of the licence fleet
is capped for each country holding quotas. For the French fishery, only fishing companies
that were fishing in the 1990s can stay in the fishery and others cannot enter. EU deep‐water
permits were only issued to vessels that were able to demonstrate catches of deep‐water
species from 1998‐2000 of >10 tons in any of these years. In 2003‐2005, new vessels entered
the fleet where they replaced decommissioned vessels. These vessels, based in Lorient and
Boulogne‐sur –mer, were designed for a combined deep‐water and shelf fishing.

6.4.3. Control of the fishing area
Fishing is managed by the national fisheries ministries of Iceland, Norway, the Faroe Islands
(Denmark), and the European Commission and other countries.
NEAFC collect VMS data from all vessels operating inside the NEAFC area. NEAFC can ask
countries to send patrol vessels into the area to control or arrest fishing vessels on behalf of
NEAFC (K. Høydal. Pers. com). VMS surveillance is carried out both by national states and
by NEAFC.
Monitoring of EU vessels in EU waters is carried out by EU Member States. In EU, the
availability of VMS data is compulsory under the DCF from 2009. For the French fleet the
time series back to 2003 was made available by the French fisheries directorate. UK

728

(Scotland) made VMS data of vessels entering UK waters available to science. These data are
analysed by Marine Scotland‐Science. Their availability to the DEEPFISHMAN project may
be subject to confidentiality issues. In any case, only aggregated and anonymised data are
useful to scientific analyses.

6.4.4. IUU fishing
Concern has been expressed in the past that IUU fishing (or at least unreported fishing) may
have occurred in the NEAFC Regulatory Area and probably also in in EU waters (ICES
2006). This will be reviewed based upon WGDEEP report, NEAFC data, analysis of VMS
data during the DEEPFISHMAN project. There may also have been a problem with the
reporting of several species of grenadier.
There is no IUU in the French bottom trawler fleet because it is easy to control (EC
Regulation N° 2347/2002). There may be/have been IUU fishing on the same stocks, at least
in international waters. ICES has expressed concerns several times.
Ifremer is not involved in IUU regulation. Control and in particular, regulation of IUU
fishing is not a research task.

6.4.5. Measures in place in place to track the products of harvested species
There are measures up to the place of landing. Reporting of landed/transhipped quantities is
compulsory as for all marine fisheries. In addition, landings of deep‐water species can only
be made at designated harbours, outside of which the landing of any mixture of deep‐sea
species in excess of 100 kg is illegal (EC regulation N° 2347/2002).
There statistical information on the amount of seafood products, exported/imported and
consumed on the French market. These are available at France‐Agri‐Mer and INSEE.

6.4.6. Historical management procedures
At the fisheries level, effort regulation in Western Waters starting in 1995 was not efficient
because it set the effort cap at a higher level than the effort at the time. It also applied only to
EU waters and not to international waters in the NEAFC Regulatory Area.
The licensing scheme introduced in 2002 by the EC has been efficient at capping the fleet
capacity and preventing any further entry into the fleet. Is was conflictual because the
reference period used to define the authorised fleet by country did not allow all EU Member
States involved in deep‐water fleets to keep significant deep‐water fishing fleet.
TAC introduced in 2003 may have been compromised by under‐reporting in the years
shortly thereafter. There was anecdotal accounts of quantities of deep‐water fish entering
illegally the French market, coming from countries whose TACs in 2003 were much smaller
than their landings in 2000‐2002. There is no confirmed evaluation of this and there have
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been no known cases of prosecution of foreign landings of deep‐water fish by the French
administration.

6.4.7. Management procedures at the stock level
Target species of deep‐water fisheries are restricted by EU TACs set on a biennial basis.
Deep‐water TAC species occurring in the ICES Divisions Vb and XIIb and Sub‐areas VI and
VII comprise roundnose grenadier, black scabbardfish, orange roughy, deep‐water sharks,
greater forkbeard, alfonsinos, red (blackspot) seabream and blue ling. Alfonsinos and red
seabream are not caught to any significant level in ICES Divisions Vb and XIIb aand
Subareas VI and VII. Since 2009, TACs for blue ling are set annually because the fishing
opportunities for this species are included in the negotiations with Norway and the Faeroe
Islands. For these species (including blue ling), scientific advice is issued biennially by ICES.
TAC of all deep‐water species have been reduced over time from 2003 to 2010 (Table 399).
For 2010, TACs are set to zero for orange roughy and deep‐water sharks.
Table 399 Time‐series of the main TACs (tonnes) of deep‐water species exploited by
water mixed fishery
Species
Orange roughy
Deepsea Roundnose
Black
Blue ling Tusk
sharks
grenadier
scabbard
fish
Area
VI
VII
Other
V-IX
Vb, VII, VIII, IX,
V, VI,
VI, VII V, VI,
areas
VII
X, XII,
VII, XII
VII
XIV
2003
88
1349
(1)
(1)
5106
(1)
3110
3678
710
2004
88
1349
(1)
(1)
5106
(1)
3110
3678
710
2005
88
1148
102
6763
5253
7190
3042
3137
604
2006
88
1148
102
6763
5253
7190
3042
3137
604
2007
51
193
44
2472
4600
6114
3042
2510
483
2008
34
130
30
1646
4600
6114
3042
2309
435
2009
17
65
15
824
3910
5197
2738
2309
435
2010
0
0
0
0
3324
5197
2547
2032
294

the deep‐
Greater
forkbeard
V, VI, VII

(1)
(1)
2028
2028
2028
2028
2028
2028

Additional management procedures at the stock level include:
•
•
•

seasonal closure for blue ling (see CS1c)
permanent closure for orange roughy on most of the slope of the Porcupine Bank.
from 01/01/2010 to 21/06/2011, in order to prevent high grading, all catches of species
managed by TACs should be landed (EC Regulation 1288/2009). This regulation was
introduced as a transitional measure, expanding to all ICES areas the rule included in
the EC Regulation No 43/2009 for the North Sea and Skagerrak. For deep‐water
species exploited in ICES Divisions Vb and XIIb and Subareas VI and VII, it applies
to roundnose grenadier, black scabbardfish, greater forkbeard, ling, blue ling and
tusk. It should only impact on the landings of roundnose grenadier where there are
significant discards (Allain et al. 2003; Lorance et al. 2008). Discards of the other
species are insignificant, mostly restricted to fish damaged during fishing operations.
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Minimum landing size:
In EU waters there are no minimum landings sizes for deep‐water species. These are
presumed inefficient because deep‐water species are not considered to be able to survive the
damages due to the fishing gear and handling onboard fishing vessels. Therefore, small
individuals discarded at sea may not survive. Nevertheless, there are minimum landings
size in Faroese waters ‐ 60cm for blue ling and 40 cm for roundnose grenadier. Other deep‐
water species not considered in detail in the DEEPFISHMAN project are also managed with
minimum landing sizes in Faeroese water: 28 cm for greater silver smelt, 60 cm for ling, 40
cm for tusk (ICES 2008c, 2009a). The efficiency of minimum landing sizes is highly
questionable for these species too. Gadoids species tend to be hauled on board with everted
stomachs so that ling and blue ling are unlikely to survival when returned at sea.
Roundnose grenadier are also very damaged when caught by trawlers (trauma to eyes,
stomachs are often everted and large areas of the fish body area usually scaleless). In
contrast, theis may not apply to deep‐water sharks, which tend to be brought onboard alive
and not apparently damaged (see Section 7.4).
It is unclear whether these minimum landing sizes apply to all vessels, because EU vessels
fishing in Faeroese waters are subject to discards bans so that the regulation applying to
Faroese vessels and vessels from other countries may be different.

Strengths and weaknesses of these procedures:
Strengths:
Misreporting into other areas of fish caught in excess of quotas has been prevented by
setting TACs to zero or a very low level in areas where a given species was not known to
occur or be caught at a significant level. This procedure was new in the EU context where
historically TACs have been set where stock and exploitation occurred and there was no
TAC in neighbopuring areas where a given species was not significant. The measures
included in EC Regulation No 2347/2002 (licenses, designated harbours) may have been
efficient to facilitate control.
Weaknesses:
Manaegement Regulations were introduced long after the beginning of fishing although it
should be acknowledged that the process was fast compared to what happened for all shelf
fisheries. For example, consider Case study 3a, red seabream, case of the Bay of Biscay stock.
The stock collapsed in the early 1980s and no regulation was introduced before 2003.
It is unknown whether VMS has been used for enforcement.
There has been no or little review of sampling plans
These topics are further addressed in WP2 Deliverable D2.1
Considering the green paper for the reform of the CFP, the involvement of stakeholders in
the definition of mangement procedure is weak and should be improved.
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TACs have been the primary management tools for deep‐water fisheries as for all fisheries in
EU waters. For deep‐water fisheries there as been also management of capacity and effort
and a number of technical measures implemented. Because the dynamics of deep‐water
species is slow, the effect of management on stock and fisheries may take more time than in
shelf fisheries. In 2010, deep‐water fisheries have been managed for 7 years and the
management constraints (TAC limitation, effort and technical measures) have been
increasing every year with some measures (i.e. zero TAC for orange roughy and deep‐water
sharks and the ban on discarding) being implemented only in 2010 and others (i.e. spawning
area closures for blue ling) in 2009. TACs for all species are in 2010 set at the lowest level
since their introduction. Therefore, stocks cannot be considered at equilibrium with respect
to TACs or other regulations. It may be argued that some stocks are currently improving
owing to their regulation (Lorance et al. in press) but the evaluation of the effect of
management measures is likely to lag some years after their implementation.
TACs have the advantage of being straightforward to implement and control. For the mixed
demersal fishery, the number of vessels is small, vessels are licensed, and they land in
designated harbours. Fishing trips are long (7 to 11 days for the French fleet, about one and a
half months for Spanish freezer trawlers operating in ICES Divisions VIb and XIIb), so that
the control effort in landings state is moderate with respect to the amount of landings to
control.
There are on‐going debates about the relative advantages of TACs vs effort management
and this question remains open in the green paper for the reform of the CFP ʺWhat should the
main management system be for Community fisheries and to which fisheries should it apply? Catch
limitations? Fishing effort management? A combination of the two? Are there any other options?ʺ.
The relative advantage of TAC vs effort management or the best combination of both needs
to be considered further in the DEEPFISHMAN project taking account of factors that may
undermine the use of effort management, because measure and metrix are not so obvious as
for catches (Marchal et al. 2007; Eigaard 2009).

6.4.8. Alternative management options
The primary need is an integration of all management options in a single management
framework, this is the aim of the project. The framework should take into account the over‐
arching management procedures retained in the reform of the CFP, the Marine Strategy
Framework Directive (MSFD), the marine spatial planning and the MSY objective included
in WSSD commitments and on the way to be implemented first within the advice procedure
of ICES.
Some management procedures have not been considered at all, e.g. Individual Transferable
Quotas (ITQs). In the current CFP, it is the responsibility of member states to decide how
national quotas are distributed between Producer Organisation (POs). Nevertheless, the pro
and cons of ITQs in deep‐water fisheries need to be considered.
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6.4.9. Management procedures at the fisheries level
The EU regulation 2347/2002 set the following procedures:
•

•

•

•
•
•

fishing activities which lead to catch and retain on board more than 10 t of deep‐sea
species per calendar year per vessels flying their flag and registered in their territory
shall be subject to a deepsea fishing permit;
the total capacity of vessels holding deep‐sea fishing permits is restricted to the
aggregate capacity of the vessels that fished more than 10 t of deep‐sea species in any
of the years 1998 – 2000 inclusive (2000 – 2003 for the new Member States)
In addition to standard logbook data, some Information (listed in annex III of
Regulation 2347/2002 concerning fishing gear characteristics and fishing operations
should be reported by the master of fishing vessels
deep‐water fishing vessel are subject to stricter use of the vessel monitoring system
(VMS) than other fleets, in particular in case of failure of the device
landings of deep‐water species are restricted to designated harbours.
a national observer scheme is mandatory on deep‐water fishing fleets

The EC Regulation (EC) No 27/2005 from the council sets a limit of effort (kilowatt*days) at
90% the 2003 level for 2005, and in at 80% for 2006.
The Council Regulation (EC) No 41/2007 banned the use of gillnets by Community vessels at
depths greater than 600 m in ICES Divisions VIa, b, VII b, c, j, k and Subarea XII. A
maximum bycatch of deep‐water shark of 5% is allowed in hake and monkfish gillnet
catches. The ban on deep‐water gillnets does not cover Subareas VIII or IX. In 2006, the ban
on gillnetting applied to waters deeper than 200 m, but this was revised to 600 m in 2007,
following advice from STECF (N° des regulations). Council Regulation (EC) No 881/2008
prohibited fishing for deep‐sea sharks in Community waters and waters not under the
sovereignty or jurisdiction of third countries of V, VI, VII, VIII and IX by vessels flying the
flag of Portugal.
A gillnet ban in waters deeper than 200 m is also in operation in the NEAFC Regulatory
Area (all international waters of the ICES Area). NEAFC also ordered the removal of all such
nets from these waters by the 1st February 2006.

Strengths and weakness of these procedures:
It is not enough recognised that the political will to manage deep‐water fisheries has been
strong and that a management framework was developed in a few years. However, there are
some overlap and inconsistencies that need to be addressed. Stakeholders from the catching
sectors have been seeing more and more constraints (reduced TACs and effort, closed areas)
being implemented without a clear objective about targets of capacities, effort, catch and
allowed fishing grounds.

How procedures could be improved:
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When management was first introduced in 2003, these objectives were difficult to define, it
was only clear that on‐going fisheries were strongly over‐exploiting the resources. There is
now a need to define targets and have them discussed with the industry. Targets are needed
for catch and effort levels but also for closed areas. Some aspects need to be revised. For
example the closure of orange roughy fishing to the west of the Porcupine Bank is now
overlapped with the zero TAC for that species. It is no longer useful for the stock
management. Nevetheless this closure applies to an area were VMEs are abundant, so that it
provides protection to some of these. As it was designed for the management of the orange
roughy stock, it may not be optimal for VME protection. In particular the main VMEs tends
to be distributed at shallower depth than the main fishing grounds for orange roughy.
Thefore most probably improvement management could be achieved by defining an area to
protect VMEs on the slope of the Porcupine Bank. The best option to do this might be first to
freeze the current footprint of all fisheries operating below some depth (e.g. 400 m). This
footprint might be defined at a very fine scale, particularly in this area where there are
clearly some large scattered carbonate mounds covered with dense reefs of live corals over
sidementary bottoms where a number of bottom fisheries have been fishing for gadoids,
megrim, monkfish and other species. Work with stakeholders is required to define which
rules would ascertain and allow fisheries that have not been impacting VMEs in that area to
continue.

6.4.10.

Management procedures at the ecosystem level

At the moment there is little management at the ecosystem level in the context of the CFP or
in regulations by RFMOs such as NEAFC. However, there are some interactions between
management procedures taken at the population, stock and fishery level and the ecosystem
level. For example, the zero TACs for deep‐water sharks and orange roughy and the areas
closed to orange roughy fishing provide some protection of ecosystem properties such as
diversity. As fishing for orange roughy is banned on most of the Porcupine slope, the fishing
pressure on the fish community and on benthic ecosystems in this area has been reduced.
Similarly, the reduction of shark TACs to zero in 2010, may have limited sharks catches
(although a significant bycatch may remain) so that the diversity of the fish community and
the proportion of large fish in the community is to some extent regulated. More obviously
the protection of VMEs has resulted in protection of the ecosystem services provide by
VMEs.
Nevertheless, there is no ecosystem manegement procedure at the moment; this is being
introduced with the implemenation of the MSFD.

6.4.11.

Other types of management procedures considered

The MSFD provides an over‐arching framework for the management of all human uses of
the marine ecosystem. It is a much more advanced framework than anything previously
developed. Therefore, the priority for the next 10 years is to properly implement the MSFD.
In the case of deep‐water ecosytems, this implies carrying out an initial assessment of
ecosytems in a data poor context, then defining programmes of monitoring, ecological
targets and a programme of measures (in other words management programmes) to meet
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the ecological targets in 2021. Because the dynamics of deep‐water ecosytem are often slow,
properties of the ecosystem that are currently far from the Good Environmental Status
targeted by the MSFD might be slow to recover and this the time‐frame required for
recovery should as much as possible be assessed together with the initial assessment of the
ecosystems.

6.4.12.

Current management procedures relating to VMEs

The main management tool currently used to protect VMEs is closed areas. A number of
closed areas have been introduced in the 2000s.
Cold water corals on the Darwin Mound, West of Scotland:
The EC regulated fishing activities around the Darwin mound. The technical Conservation
Regulation (850/98) was amended in 2004 to protect cold‐water corals in the area around the
Darwin Mound. The measure prohibits bottom trawling and fishing with static gear
including bottom set gillnets and longlines. The UK has proposed the Darwin Mound as a
SAC as part of the Natura 2000 network under the Habitat Directive.
Cold water coral SACs off Ireland:
In October 2007, the EC adopted the proposal to protect cold water corals off the Atlantic
coast of Ireland (Com 2007‐570 final). The four sites comprise a total area of 2,500km2 and
include the Belgica Mound province, the Hovland Mound province, the SW Porcupine Bank
and the NW Porcupine Bank. This regulation prohibits bottom trawling and fishing with
static gear including bottom set gillnets and longlines.
NEAFC closures of cold coral habitats off the Rockall and Hatton:
In 2004, NEAFC requested ICES to provide information on the distribution of cold‐water
corals in the NEAFC Regulatory Area, inter alia on the Hatton Bank and on the western
slopes of the Rockall Bank, and to indicate appropriate boundaries of any closure of areas
where cold‐water corals are impacted by fishing activities. ICES identified one such area on
the Hatton bank, and a number of areas on the Rockall Bank, some of which were heavily
fished and others less heavily fished or not fished. In the light of this information, the
Contracting Parties, in accordance with Article 5 of the NEAFC Convention, agreed that
bottom trawling and fishing with static gear shall be prohibited in areas of the Hatton Bank,
the Rockall Bank, the Logachev Mounds and the West Rockall Mounds. This measure is in
force for the period 1 January 2007 – 31 December 2009.
Refer to CS1c for a map of these closed areas.

6.4.13.

Strengths and weakness of these procedures

It is clear that these closed areas have provided some conservation to VMEs. Nevertheless,
they were implemented when fisheries were already ongoing. As a result, setting closed
areas presents the risk of displacing fisheries towards areas where they were not previously
fishing, and where VMEs could exist (bearing in mind the first impact is likely to be the
worst impact).
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6.4.14.

Possible improvements

If additional closed areas for VMEs conservation are to be introduced, the best option is
clearly to first ʺfreeze the fishing footprintʺ and then further manage areas within the
footprint. If a significant part of fishing grounds become closed in this process, an
Environmental Impact Assessment (EIA) could be developed to define areas outside the
known footprint that can be open to fishing; nevertheless, the knowledge of the distribution
of VMEs might still be too limited to do this with sufficient accuracy and reliability.

6.4.15.

Other possible types of management procedures

Closed areas are an obvious primary management tool for the conservation of VMEs. If
additonal management procedures are used, it is currently unclear which would be efficient.
Nevertheless,it might be considered that some VMEs in good condition exist in areas that
were fishing, so that fishing sedimentary seabed without significant impact on neighbouring
VMEs is possible. This might be subject to change, i.e. if a fleet moves to more aggressive
fishing gears. Clearly trawls became larger and more robust over time, they are now
equipped with larger/heaver trawl doors and groundrope and rockhoppers were introduced
to exploit grounds that remained devoid of pressure from trawlers until the 1980s and more
in the deep water. Although it may be less likely now owing to other management and the
almost diseppearance of subsidies to fishing fleets, further gear ʺimprovementsʺ could occur.
Therefore, communication with stakeholders is required to define mangement rules which
would allow to prevent any further impact on VMEs. It should also be considered how to
reduce the current impact to all seabeds. To this end, some fishing technologies developed
are still in their infancy but projects such as the FP6 DEGREE have developed prototypes of
trawl doors which minimise impact on the bottom.

6.4.16.

Management procedures relating to PET species

There are no explicit management procedures for PET species. Some fishery management
measures have been introduced because species were strongly over‐exploited; this is mainly
the case of zero TACs for deep‐water sharks and orange roughy.

6.4.17.

Data‐poor stocks and the Precautionary Approach

The definition of data poor is unclear and needs to be defined.
Regarding the precautionary approach and how it is applied by management bodies, this
can be analysed of part of DEEPFISHMAN WP7.

6.4.18.

Ecosystem and socio‐economic considerations.

Fishery management has been primarily stock‐based. The main measures for ecosystem
management have been the protetction of VMEs by closed areas and the ban on deep‐water
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gillnetting. The limitation of effort is a management measure at the scale of the fishery but
not at that of the ecosystem.
The framework for the shift towards ecosystem management is the MSFD which seems
more appropriate for deep‐water ecosystem than for shelf and coastal ecosystems.

6.4.19.

Stocks under moratorium/collapsed fisheries

Fisheries for orange roughy and deep‐water sharks may be considered under moratorium as
TACs are set to zero. These fisheries did not collapse. The orange roughy fishery collapse in
ICES Sub‐area VI but not in VII where the species was exploited by Irish trawlers until the
implementation of TACs and their reduction to zero.
There is no recovery plan. For orange roughy and deep‐water sharks (at least the two siki
sharks species) recovery can only be very slow.
For siki sharks it is unclear whether the current fishing mortality is sustainable. The ban on
deep‐water gillnets and a zero TAC might have strongly reduced the fishing mortality but
the F level was never estimated. The biomass was reduced since the start of the fishery. It is
unclear what proportion of the virgin biomass represents the current level. Reference points
for these species are also unknown and these reference points should now be the main focus
of research.
For orange roughy, fish still occur on the Porcupine Bank slope and further south in the
Porcupine Seabight and Bay of Biscay. A recovery plan for this species could only be
implemented at a decadal scale as it is clear that only small increase in abundance could be
expected in 10 years. For orange roughy in ICES Division VIa there is probably little else to
do than keep the fishery closed. The potential rebuilding of fish aggregations could be
investigated by a dedicated survey every 10 years or more. Nevertheless, biomass rebuilding
seem possible for this species (Dunn 2010). In ICES subarea VII, there remain a significant
fish biomass. It could be indeed that at the scale of the Porcupine Bank the current biomass
is at or above Bmsy depending on the stock dynamics for this species (Hilborn and Stokes
2010). Unfortunately, the stock dynamics are poorly known for orange roughy, so that the
main need would be biomass estimates and definition of level of catch consistent with the
standing biomass. No appropriate method to assess the biomass of orange roughy is
available and it is noteworthy that stock assessment models for orange roughy stocks off
New Zealand were considered wrong and abandoned. Despite a significant research effort
spent on these stocks , it was recently stated that biologists need to develop new ideas and
hypotheses to understand how orange roughy populations work (Dunn 2010). As stock
assessments using fishery and other data did not work, it is likely that only direct estimation
of biomass from surveys could be an option. Estimating biomass at great depth for a species
occurring over rough bottoms and whose distribution is patchy might be very costly. It
could require acoustics, video, catchting gears, and predictive habitat modelling or a
combination of all. It is likely that it would cost more than the potential economic revenue of
a sustainable fishery unless the already high price of this species increases several fold.
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6.4.20.

Long‐term (>5 yrs) management issues

Table 400 Prioritised long term management issues
Description of issue
Priority
1
Rank species according to the level of exploitation that they may sustain
2
Define reference points, MSY reference points but also indicators
reference such ass desirable mean length in th population/catch for some
species
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6.5. CS3a Red seabream in the Strait of Gibraltar (ICES Sub-area IX and Bay of
Biscay (Sub-area VIII but also includes VI and VII)
6.5.1. Management procedures
Table 401 Existing management mechanisms to manage stocks, fisheries, ecosystems, VMEs and
PET species
Management mechanism
Stock
Fisheries
Ecosystems
VMEs
PETs
Free access (totally
unregulated)
TAC
X
X
ITQ (individual transferable
quotas)
IQ (individual nontransferable quotas)
TURF (territorial use of right
X
fishing)7
Effort limitation (gear, days
X
at sea etc)
Licensing
X
Capacity limits
Technical Measures
X
Spatial closures
X
Temporal Closures
X
VME Encounter protocols
PET Encounter protocols
Others

6.5.2. Entry into the fishery
There is a closed list of authorized vessels which has been updated since 1997. Currently,
from 2007 the list includes 103 boats.
International, national and local administrations set the management polices and carry out
surveillance. Management policies could be set by EU, Spanish Government and Andalusia
Regional Government (Junta de Andalucía). Enforcement and surveillance are carried out by
several national and regional agencies (fish inspection mainly) but it has not worked well in
the last years (I´m quite disappointed with fishermen about their total absence of “co‐
responsibility”). The scientific monitoring of fisheries is performed by IEO (landings, length
distribution and target species biology).

6.5.3. IUU fishing
Maybe occurred in the last year because the landings increase.
There is no interaction with other agencies and fisheries management bodies to combat IUU
fishing.
7

Rights-based mechanism where right to fish is associated with a specific area where the management authority
is at the local (TURF) level.
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Measures in place in place to track the products of harvested species include a sort of quality
brand. For the red seabream labeling protected by the trademark ʺQuality Certified ʺas well
as several National regulations on the identification of fishery products, aquaculture and
seafood live, fresh, refrigerated or cooked. Traceability system consists of three basic
elements: Labels, traceability proof (which identifies all goods purchased by the buyer) and
the local traceability database (which contains computerized details of any sale transaction).

6.5.4. Historical management procedures

Case Study: Red seabream of the Strait of Gibraltar (ICES Sub‐Area IX)
1990

1997

1999

2009

“voracera” (mechanized handlines) fishery
Fishery evolution
including more boats
and from 1990 with
technical improves as
echo sounder, GPS an
mechanized haulers.
Maximum landings in
1994.

Important landings decrease

Previous fishing activities, mainly
pelagic (Sardine and tuna)

1983

Recovery and
fishing plans

Figure 258 Historic development of fishery and management for the fishery for red seabream in the Strait
of Gibraltar and Bay of Biscay

6.5.5. Management procedures at the stock level
Since 2003, a regime of EC TAC and quotas has been applied ato the P. bogaraveo fishery in
ICES Subarea IX. The following table shows a summary of P. bogaraveo TACs which are by
far never reached in all these years. Thus for 2007 and 2008 a 1080 t TAC was established for
whole Subarea IX. This is more than the double the total landings of the Sub‐area and still
does not seems a relevant constraint. WGDEEP (2009) was of the opinion that further
management measures, including a reduction in TAC may be appropriate.
Table 402 Summary of P. bogaraveo TAC
P. bogaraveo
2003-2004
ICES Subarea.
TAC
Landings
IX
1271
471 - 480

TAC
1080

* Preliminary
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2005-2006
Landings
494 - 544

TAC
1080

2007-2008
Landings
592 – 601*

Recovery and Fishing Plans maintain the stock at stable levels but there are not recovery
signs yet. Maybe because when the population seems to recover, fishing mortality (landings)
increases again (as in other places fishermen use to be a little impatient). Again, I´m quite
disappointed with fishermen about their total absence of “co‐responsibility”.

6.5.6. Management procedures at the fisheries level
A Regional Recovery Plan of P. bogaraveo related to this Spanish fishery in the Strait of
Gibraltar area has been implemented by the Regional Government of Andalucía for 2003‐
2006. Among the technical measures adopted by this Plan there are: (i) closure of the fishing
season during two and half months (15th January ‐ 31st March), (ii) minimum size of fish
retained or landed (33 cm total length), authorised vessels list, hook size, maximum hooks
per line (100), (iii) maximum number of lines per boat (30), (iv) maximum number of
automatic machines for hauling per boat, and (v) restricted ports for landing the red
seabream catches (only Tarifa and Algeciras).
This rule has been agreed with all stakeholders, and the fishermenʹs brotherhood has
requested decreased landing trends after 1997.

6.5.7. Strengths and weakness of these procedures
The total absence of regulations performance, except the seasonal closure. From 2005
onwards landings increase every year and exceed the TAC included in the fishing plans.

6.5.8. Potential improvements to these management procedures
Better knowledge about stock structure for reliable assessments which should includes
uncertainty levels maybe is the first necessary step. While, the precautionary approach
should be strictly taken into account till the fishery sustainability is demonstrated.

6.5.9. Other management procedures for consideration
As Commissioner Joe Borg said, at the opening of the 2009 ICES Annual Scientific
Conference, scientists would need to interact with stakeholders and governments at regional
level to develop ideas about the management of the relevant fisheries in order to achieve the
broader goals of the Common Fisheries Policy (CFP). Also the fishing industry should take
more responsibility in this framework and in the outcomes of the policy (self management
for instance) because those with an intimate knowledge of the fished species and the
practices undertaken would have more of a say in how it is managed.
Also there is an “old” ICES advice which said that effort management could be a better way
than TACs and quotas to manage some fisheries.
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6.5.10.

Management procedures at the ecosystem level

None currently in place

6.5.11.

Management procedures relating to VMEs

None currently in place.

6.5.12.

Management procedures relating to PET species

Marine mammals and turtles international protection laws.

6.5.13.

Data‐poor stocks and the Precautionary Approach

Despite sound really optimistic the score could be 6, because we have enough data but only
for the target species.
It is not thought that management bodies have made adequate use of the Precautionary
Approach. Usually management bodies do only when the situation is clearly
unsustainable....I mean an important decrease of landings. A clear example is this Case
Study: Management procedures started in 1998, after a very clear landings decrease.

6.5.14.

Ecosystem and socio‐economic considerations.

Existing managing procedures do not take into account ecosystem considerations.

6.5.15.

Stocks under moratorium/collapsed fisheries

This stock is not under a moratorium but there is a Recovery and Fishing Plan. Details are
given in earlier sections

6.5.16.

Current/short term (<5 yrs) management issues

Table 403 Prioritised short term management issues
Priority
Description of issue
1
2

Recovery
Sustainability

Is issue being addressed?
Yes /no
Not yet
Unfortunately not

There is a need for more control and enforcement of the management measures.

6.5.17.

Long‐term (>5 yrs) management issues

Table 404 Prioritised long term management issues
Priority
Description of issue
1
Sustainability
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6.5.18.

Monitoring procedures

Table 405 Prioritised monitoring issues
Priority
1
Assesment difficulties
2
MSE

Description of issue

There is also no coordination of observer sampling plans and observer activity across and
between fleets from different Member States and other non‐EU countries, nor are there any
other sea‐going monitoring programmes in place.

6.5.19.
The main gaps in scientific knowledge and in data collection
programmes.
Table 406 The main gaps in scientific knowledge and in data collection programmes.
Category
Issue
Scientific
1. Ageing
2. Fish ecology
3. Ecosystem knowledge
Data collection
1. Morocco catches
2. Seasonal closures
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6.6. Red (blackspot) seabream in the eastern Mediterranean sea
6.6.1. Management procedures

Table 407 Existing management mechanisms to manage stocks, fisheries, ecosystems,
VMEs and PET species.
Management
mechanism
Free access (totally
unregulated)
TAC

Stock
X

Ecosystems

VMEs

PETs

Shallow-coastal
areas
(no trawlers in
waters <50 m
depth or 1.5
mile from the
coast)

Posidonia
meadows
(no
trawlers
allowed)

MPA
established
for sea
turtles and
monk seals
in
Zakynthos
island

X
Only bluefin
tuna

ITQ (individual
transferable quotas)
IQ (individual nontransferable quotas)
TURF (territorial use of
right fishing)7
Effort limitation (gear,
days at sea etc)

Licensing

Capacity limits

Technical Measures

Fisheries

33 cm TL
MLS
(minimum
landing
size)

Trawlers have
seasonal
closures (4
months – Jun
to Oct)
No new
licenses are
given for
trawlers. Max
3 gear
licenses per
vessel.
no new
vessels can
enter the
fishery –
replacement
only
mesh size 40
mm (trawlers)

Spatial closures

Closed areas
only for
trawlers

Temporal Closures

JuneSeptember
(only for

7

Rights-based mechanism where right to fish is associated with a specific area where the management authority
is at the local (TURF) level.
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trawlers)
VME Encounter
protocols
PET Encounter
protocols
Others

•

•
•
•
•
•
•

No more new licenses are given, and this measure covers all fleets categories.
Existing licenses can be transferred to newcomers. No new boats can enter the
fishery, except in the case of replacing an old boat. In this case the old boat must be
decommissioned and destroyed or exported.
No economic or social barriers exist for an individual to enter the fishing sector as an
employee or employer.
Areas within the 6 nautical miles coastal zone fall under Greek state jurisdiction.
Waters outside this zone are considered international waters.
No EEZ is currently in action.
Management policies are set by the Ministry of Agriculture, the FAO‐GFCM and the
EU.
Monitoring, control and enforcement is carried out by the coast guard and the port
police.
Price control Service of the Ministry of Commerce may inspect auction procedures
and press charges against violators.

6.6.2. IUU fishing:
All coastal Mediterranean fisheries are multi‐specific in nature, not targeting certain species.
They are highly unregulated with a large amount of catches being unreported. Greece has
almost a quarter of the EU’s fleet capacity (in terms of number of boats), with the vast
majority of these boats being small coastal boats <12m, using static nets & longlines. Greece
has also a coastline of 16,000 km and more than 2,000 islands, making monitoring of the
fleets an impossible task.
Purse seiners and trawlers are mandated to distribute their catches through 11 auction
markets established in specific ports. On the other hand the coastal fleets can land their
catches literally everywhere (>1,200 ports), with their main customers being individuals or
restaurants‐taverns. As a result most of their catches pass unnoticed by the official
monitoring scheme, and the actual catches are unknown.
Ministry of Maritime Affairs could help to combat IUU by providing the VMS data to the
Port Police Authorities. To date these data remain confidential.
A measure in place to track the products of harvested species is the labelling of all
commercial species with FAO area of origin and date of production.
Professional fishers claim that recreational fishing has a huge impact on the stock, since the
effort is enormous (especially in summer) and the activity is unregulated.
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Some management procedures that have been tried in the past and have not been successful,
include the establishment of a 12 cm TL MLS for P. bogaraveo. Nowadays, MLS is set to 33 cm
TL, which is actually inapplicable. Furthermore, prior to 2006, the mesh size of the trawl net
was 28 mm, which was not successful. To date it is 40 mm. Its adequacy is to be evaluated in
the future.
Recently (EC COM 1967/2006), recreational fishing was limited to the use of hooks and lines
only, and all kind of net fishing was banned. Taking into account the vast number of
amateur fishers in Greece, this measure might have a larger effect than actually anticipated.
An illustration depicting the status of fisheries prosecuting the stock is shown in Fig. 259
below:

Figure 259 Evolution of the P. bogaraveo fishery in the eastern Ionian Sea

6.6.3. Management procedures at the stock level
Currently, MLS is set to 33 cm, which is not followed by the fishers. All fish caught in the
trawl fishery and more than 90% of fish caught in the net fisheries are smaller than 33 cm TL.
If the measure is to be enforced in a strict way, then landings of P. bogaraveo should be
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absent in the trawler fishery and minimized in the artisanal fisheries. Since the artisanal
fisheries are highly unregulated, this seems to be unlikely the case…
Improvements in the current management procedures would be the identification of
spawning areas as well as spawning and nursery grounds. This would allow the
establishment of spatial and seasonal closures.

6.6.4. Management procedures at the fisheries level
Management procedures currently in place consider:
•
•

GROTB: seasonal (June to September) and spatial (<1.5 n.m. from coast or 50 m
isobath) closures; 40 mm trawl cod end mesh size
GRGNS, GRGTR, GRLLS: no restrictions

The positive view of the above measures is that the trawl fishery is closed during summer
which is most likely the spawning period for P. bogaraveo. The negative side is that even with
the new trawl cod end mesh size (40 mm) important proportion of young specimens are still
present in the catch.
Management procedures that should be considered in the future should focus on:
•
•
•
•
•
•
•

Protection of juveniles and spawners. Closure of fishing during the spawning period,
Limitations should be introduced in the net and long line fisheries based on scientific
advice.
Increase of the mesh size of gill and trammel nets and the size of the hooks of long
lines.
Obligatory use of VMS for all vessels of this fishery
Obligatory report of their catches (census sampling)
Inspection of the gears (configuration) used by the Port Police authorities
Inspections/control on recreational fishermen. Max harvest quantity is 5
kg/individual but inspections are loose if not absent.

Greece, to date, has not adopted the IPOA‐IUU to a national level.

6.6.5. Management procedures at the ecosystem level and those relating to
VMEs and to PET species
No ecosystem based management procedures are currently in action.
Other management procedures currently in place:
•
•
•

Prohibition of trawl fishing in waters <50 m
Protection of Posidonia sp. grounds
Prohibition of fishing of PET species according to Annex 1 of EC 43/1992
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However, thorough study of the various ecosystem types in the deep waters of the Ionian
Sea may suggest additional strategies and/or areas of interest for managing.
More details on biological data for PET species should be recorded and scientific personnel
must be educated to confront these issues.

6.6.6. Data‐poor stocks and the Precautionary Approach (PA)
In our opinion, the P. bogaraveo eastern Ionian stock/fishery can be evaluated as a data poor
situation (score 3 on a 0‐10 scale). This is mainly due to the fact that P. bogaraveo is not a
target species of the DCR scheme, making data gathering a huge task, by collating data from
surveys focusing on other species.
The PA can be applied only in the case that some basic scientific advice is provided and the
stock is clearly delineated by adjacent stocks, something that has not been achieved to date.

6.6.7. Stocks under moratorium/collapsed fisheries
The P. bogaraveo fishery showed a considerable decrease in the late 90’s, and it was then
considered as ‘collapsing’ (Petrakis et al., 2001). However, abundance indices from
commercial fishery and experimental surveys confirmed that this decline was only temporal,
and the stock is showing indications of a recovery.
Nevertheless, the stock is not analytically assessed and there is no adequate information to
consider the stock status reliably.
There is no management strategy framework.

6.6.8. Current/short term (<5 yrs) management issues
Table 408 prioritised short term management issues
Priority
Description of issue
1
2
3
4

Uncertainty on the fish’s biology (spawning period,
maturity, feeding habits, migration, nursery areas)
Actual catches are unknown
No stock assessment conducted
No stock identification

Is issue being addressed?
Yes /no
Partially
Partially in the DCR scheme
Partially
Not yet

A dedicated research project on P. bogaraveo would be the best approach to deal with the
issues listed above
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6.6.9. Long‐term (>5 yrs) management issues
Current management of the species is poor if non‐existent. Consequently, long‐term
management is not applicable for the time being, current/short term management is a
priority.

6.6.10.

Monitoring procedures

Table 409 Prioritised monitoring issues
Priority
Description of issue
1
P. bogaraveo is not a target species in DCR-NDCP
2
Huge coastal fleet – Monitoring is a huge task
3
Artisanal fisheries are unregulated
4
VMS data set is not accessible for scientific use
5
Coverage of the artisanal fleet must be increased substantially in order to
attain an adequate-representative sample of the fleet activities.

It is obvious that research initiatives should be put in action shortly

6.6.11.

Monitoring at sea

The most common problems that observers encounter at sea are:
•
•
•

in general on board observers are inexperienced non‐permanent staff
GRGNS & GRGTR fleet: small boats (<12m) with limited space for an observer.
Observers gradually become a burden to the fishers and are not welcomed on board
GROTB: The fishing and processing of catches is continuous making it difficult to
monitor all catches (especially discards)

Some of these problems can be addressed by organizing seminars to educate the observers
and allow them to identify rare/uncommon species (e.g. PET).
Strengths of existing monitoring programmes at sea (DCR) are the recording of real data
while their weaknesses can be summarized in low coverage of the fleets’ activities.
Improvements would be the use of more experience observers on board and increase in the
number of vessels monitored.

6.6.12.

Port‐based monitoring

DCR sampling scheme is based on landings (sale slips) recorded by the local fisheries
inspectors (effort, landings, socio‐economics).
The main problems encountered during these sampling are:
•

Species mis‐identification (pooled catches categorized under a group of species e.g.:
skates & rays)
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•
•
•
•

Only landings are recorded, absence of discards
Not representative sample of each fleet category (low sample number)
Underestimation of catches
Underestimation of effort

More detailed monitoring, combined with more inspectors with higher level of experience
would solve most of the aforementioned issues.
Other shore‐based monitoring programmes in place include the NSSG sampling scheme
which is based on declaration forms of catches reported to the local port police authorities.
Only a small portion of fishers fill up these forms and under/mis‐reporting is taking place.
As a solution, mandatory logbooks should be introduced in the fishery.

6.6.13.

EU Data Collection Framework (DCF)

Data are collected under the following DCR regulation EU‐COM 199/2008:
Council Regulation (EC) No 199/2008 of 25 February 2008 concerning the establishment of a
Community framework for the collection, management and use of data in the fisheries
sector and support for scientific advice regarding the Common Fisheries Policy, Official
Journal L 060 , 05/03/2008 P. 0001 ‐ 0012
A major improvement regarding the stock under study, would be to include P. bogaraveo in
the DCR target species list (especially for market sampling).

6.6.14.
Gap analysis of past and present scientific projects and data
collection programmes
Table 410 Gap analysis of past and present scientific projects and data collection programmes
Category
Issue
Scientific
1. Unknown species biology (hermaphroditism, maturity,
spawning period, feeding, migration, nursery grounds)
2. Unknown actual catches Æ absence of stock assessment
3. Unknown trends in population status
4. Unknown interaction with other species/habitat
5. Unknown stock identification
6. Poor knowledge on food webs
7. Ecosystem, VMEs are not yet identified
Data collection
1. Unknown actual catches, effort, discards
2. Discrepancies among years
3. Absence of samplings throughout all seasons
4. Not stratified sampling by depth
5. Socio-economics

6.6.15.

Fisheries monitoring in general

Fisheries monitoring in order to provide timely fisheries advice to managers could be
improved in a series of ways, such as:
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•
•
•
•

Acquire better quality of fisheries dependent data
Improve spatial and temporal coverage in the sampling scheme
Gain accessibility to VMS data.
Initiation of ecosystem monitoring

751

6.7. CS3c Black scabbardfish in ICES Sub-area IXa
6.7.1. Management procedures
Table 411 Existing management mechanisms to manage stocks, fisheries, ecosystems, VMEs and
PET species.
Management mechanism
Free access (totally
unregulated)
TAC
ITQ (individual transferable
quotas)
IQ (individual nontransferable quotas)
TURF (territorial use of right
fishing)7
Effort limitation (gear, days
at sea etc)
Licensing
Capacity limits
Technical Measures
Spatial closures
Temporal Closures
VME Encounter protocols
PET Encounter protocols
Others

Stock

Fisheries

Ecosystems

VMEs

PETs

X

X
X

The licence scheme adopted by the Portuguese administration (DIÁRIO DA REPÚBLICA/ I
SÉRIE‐B No 200/25‐08‐2004) has not allowed new entries into the fishery.
Portuguese Fisheries Administration is the responsible for the control and monitoring of
fishing activities. This Portuguese Institute collects the VMS data from the vessels engaged
in this fishery. All the data are collected under the EU Data Collection Framework.
IUU seems not be a major problem is this fishery
It is understood that there are no measures in place to track the products of harvested
species. This gap needs to be addressed (under DEEPFISHMAN).

6.7.2. Historical management procedures:
A TAC management procedure was adopted for the black scabbardfish stock, which
southern and northern components. The consequence of this procedure is different between
the two components:
•

southern component situation seems stable;

7

Rights-based mechanism where right to fish is associated with a specific area where the management authority
is at the local (TURF) level.
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•

for the northern component, at the traditional fishing grounds, i.e. fishing grounds at
the beginning of the fishery, the decreasing trend on abundance seems irreversible.

1983

2010

Case study

2006: TAC 2007-2008

2004: Establishment of deep-sae
licensing for Portuguese fleet

2003: TAC

1995: Effort regulation

Target
species:
Black
scabbardfish

1983: Start fishing

Longline
artisanal
fishery

Figure 111 Evolution of the black scabbardfish fishery management in IXa

6.7.3. Management procedures at the stock level
TAC has been the main instrument for management purposes:
Table 412 EU TACs: In December 2008, the COUNCIL REGULATION (EC) No 1359/2008 fixed the
biennial TACs for deep‐sea fish stocks in 2009 and 2010 including black scabbardfish in VIII, IX
and X
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Table 413 EU TACs: In December 2008, the COUNCIL REGULATION (EC) No 1359/2008 fixed the
biennial TACs for deep‐sea fish stocks in 2009 and 2010 including black scabbardfish in ICES
subareas V, VI, VII and XII

Regulation EU No 2347/2002 has been adopted and applies to Community fishing vessels
carrying out fishing activities in ICES Sub‐areas I to XIV inclusive, and Community waters
of CECAF areas 34.1.1, 34.1.2, 34.1.3 and 34.2 which lead to catches of species listed in its
Annex I. According to this regulation deep‐sea fishing permits are assigned by Member
States to vessels flying their flag and registered in their territory with fishing activities that
lead to catches and retention on board of more than 10 t each calendar year of deep‐sea
species. Regulation EU No 2347/2002 also prohibit to catch and retain on board, tranship or
to land any aggregate quantity of the deep‐sea species in excess of 100 kg in each sea trip,
unless the vessel in question holds a deep‐sea fishing permit. Community fishing vessel
holding a deep‐sea fishing permit are oblige to record in the logbook or in a form provided
by the flag Member State the information listed in Annex III.
TACs are the simplest procedure to restrict control fishing, but it fails to consider the impact
of fisheries in different areas of the stock. The current TACs will be improved with a better
knowledge of the stock structure and migratory patterns.

6.7.4. Management procedures at the fisheries level
EC Regulation 43/2009: Use of gillnets in ICES Zones IIIa, IVa, Vb, VIa, VIb, VIIb, c, j, k, VIII,
IX, X and XII Community vessels shall not deploy gillnets, entangling nets and trammel nets
at any position where the charted depth is greater than 200 metres in ICES Zones IIIa, IVa,
Vb, VIa, VIb, VII b, c, j, k, and XII east of 27o W, and as from 1 October 2009 in ICES zones
VIII, IX, X.
By way of derogation from point 9.3 it shall be permitted to use the following gears: (a)
Gillnets in ICES Zones IIIa, IVa, Vb, VIa, VIb, VII b, c, j, k and XII east of 27o W with a mesh
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size equal to or greater than 120 mm and less than 150 mm, gillnets in ICES Zones VIIIa, b, d
and X with a mesh size equal to or greater than 100 mm and less than 130 mm and gillnets in
ICES Zones VIIIc and IX with a mesh size equal to or greater than 80 mm and less than 110
mm provided that they are deployed in waters of less than 600 metres charted depth, are no
more than 100 meshes deep, have a hanging ratio of not less than 0.5, and are rigged with
floats or equivalent floatation. The nets shall each be of a maximum of five nautical miles in
length, and the total length of all nets deployed at any one time shall not exceed 25 km per
vessel. The maximum soak time shall be 24 hours; or (b) Entangling nets with a mesh size
equal to or greater than 250 mm, provided that they are deployed in waters of less than 600
metres charted depth, are no more than 15 meshes deep, have a hanging ratio of not less
than 0,33, and are not rigged with floats or other means of floatation. The nets shall each be
of a maximum of 10 km in length. The total length of all nets deployed at any one time shall
not exceed 100 km per vessel.
All of the above is irrelevant given that deep‐water gillnet fisheries are not allowed in this
fishery.

6.7.5. Management procedures at the ecosystem level
DIRECTIVE 2008/56/EC establishing a framework for community action in the field of
marine environmental policy (Marine Strategy Framework Directive)
DIRECTIVE 2008/53/EC request that each Member State develops marine strategies for its
marine waters but these have not been developed yet.
There are no management procedures relating to VMEs are currently in place for this case
study stock.
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6.7.6. Management procedures relating to PET species
Table 414 The COUNCIL REGULATION (EC) No 1359/2008 established that no directed fisheries
for deep‐sea sharks were permitted and the by‐catch levels adopted for 2009 and 2010 were:

This measure adopted based on the ICES perception of the status of deep‐water sharks. This
perception was based on some CPUE trends of C. coelolepis and C. squamosus determined for
the two species together and for ICES subareas V, VI and VII.
It is recommended that a task force is created to compile and revise historical data; the
revision should consider data at a minimum level of detail i.e. by species and by fishing
haul.
Other potential management procedures should be discussed in a dedicated group that
includes all DEEPFISHMAN case studies from ICES areas.

6.7.7. Data‐poor stocks and the Precautionary Approach
The stock/fishery is considered data poor, scoring 4/10

6.7.8. Ecosystem and socio‐economic considerations.
Existing management measures do not consider ecosystem effects.
The current situation can be improved through filling data deficiencies, and developing
standard methodologies for deep‐water species. An initial action is to develop indicators for
deep‐water species.
The stock has not collapsed, nor is it under a moratorium.
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There is no management strategy framework in place for this stock.
The fishery does not follow IPOA guidelines.

6.7.9. Current/short term (<5 yrs) management issues
Table 415 Prioritised short term management issues
Priority
Description of issue
1

Evaluate the actual exploitation
level of the stock in relation to
MSY.
Use management measures other
TACs for mixed fisheries
Coordination of management with
CECAF regions
Evaluate the possibility to define
spatial and temporal closures to
protected life stages (e.g. juveniles
spawners)
Strengthen management measures
in NEAFC area

2
3
4

5

Is issue being addressed?
Yes /no
No

No
No
No

Partially

A concerted action plan involving the main players investing in or exploiting the resource is
needed. The present study deals only with a fraction of the overall stock.

6.7.10.

Long‐term (>5 yrs) management issues

Table 416 Prioritised long term management issues
Priority
Description of issue
1
Manage the stock at MSY level as proposed by EC.

Before any inventory and prioritization of the management procedures, the definition of the
MSY level for the stock need to be settled

6.7.11.

Monitoring at sea

All vessels in the fleet should be able to carry observers onboard; but some vessels do not
have adequate conditions to meet this requirement.
The main problems for observers on board are identified as a lack of funding and
inadequate accommodation, work space and conditions on some fishing vessels. These
issues may be addressed through additional funding and a better relationship between all
the players involved in the system, namely, fishers, researchers and administration.
There is no coordination of observer sampling plans and observer activity across and
between fleets from different Member States and other non‐EU countries. However such
coordination is needed, particularly for species such as black scabbardfish with a life cycle
whose stages are largely geographically separated.
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6.7.12.
Strengths and weaknesses of existing monitoring programmes
at sea
Main strength: provide a great diversity of data and haul‐by‐haul information
Main weakness: extremely expensive when high levels of precision are required and high
demand on human resources
As mentioned above – there are constraints in placing observers due to limitations of space,
poor conditions and restricted workspace. Bad weather can compound these issues.
The monitoring programmes at sea need to be revaluated in terms of cost and precision level

6.7.13.

Port‐based monitoring

There is monthly port sampling performed under the EU DCF (PNAB, National Biological
Sampling Plan). Data routinely collected: landing and effort, length
The main problems encountered in this sampling scheme are:
Landing and selling of pieces of black scabbardfish that result from predation from sharks
and cetaceans for which the number of specimens is unknown. One solution could be to
count the number of remaining heads and estimate the corresponding catch weight.
For discards, the recent restrictive TAC for deep‐water sharks might increase the problems
associated with misreporting or discard levels.
The uncertainties regarding deep‐water shark catches could be reduced through increased of
the onboard sampling.
Port sampling plans across and between Member States and non‐EU countries are
coordinated through the adoption of DCF regulations for deep‐water species.
Additional shore based sampling of Sesimbra’s artisanal longline fleet will start in 2010, this
will be a self‐sampling programme to collect data in support of an application for MSC
certification.

6.7.14.

EU Data Collection Framework (DCF)

Data and information currently collected routinely under the DCF: landing and effort; sex,
length
The strengths and weaknesses of the EU DCF cannot be fully answered without a statistical
evaluation of sampling programmes.
Statistical evaluation of the sampling programs established according to EU‐DCF give
particular emphasis to the main weakness identified in DEEPFISHMAN
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6.7.15.

Monitoring procedure priorities

Table 417 Prioritised monitoring issues
Priority
Description of issue
1
fishery-independent surveys
2
Improvements on quantity and quality of the data through the introduction
of routine self-sampling programs
3
Define an operation model (OM) that reflects the actual knowledge of
species dynamics; Identify the weak points in OM result on the necessity
of dedicated studies; Evaluate the plausibility of the underlying hypothesis
on species dynamics that is reflected in the OM
4
Develop alternative assessment methodologies

To fully address this issue a SWOT analysis should be conducted with the participation of
the other DEEPFISHMAN case studies and WP leaders.

6.7.16.
Gap analysis of past and present scientific projects and data
collection programmes
Table 418 The main gaps in scientific knowledge and in data collection programmes
Category
Issue
Scientific
1. stock structure
2. temporal and spatial distribution of different life stages
3. migration rates
4. fishing mortality rates by geographic areas
Data collection
1. fishing effort along the main areas of the whole
distribution area of the stock
2. length composition of the catches
3. otolith collection at the most frequent landing places
(including landings from the northern fisheries)
4. routine biological and fishery data from other RFMO
namely CECAF

There are aspects of monitoring data and information that impact on assessments and/or
affect our ability to provide timely fisheries advice to managers, but the final
conclusion/recommendation on these aspects should be one of the main targets of
DEEPFISHMAN
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6.8. Redfish in the Northeast Atlantic
6.8.1 Beaked redfish, Sebastes mentella, in the northeast Atlantic, ICES areas I & II
6.8.1.1 Management procedures
Table 419 Management currently place

Management mechanism
Free access (totally
unregulated)
TAC

ITQ (individual transferable
quotas)
IQ (individual nontransferable quotas)
TURF (territorial use of right
fishing)55
Effort limitation (gear, days at
sea etc)
Licensing

Capacity limits

Technical Measures

Spatial closures

Temporal Closures

VME Encounter protocols

PET Encounter protocols

Others

Stock

Fisheries

Ecosystems

VMEs

PETs

S. mentella
in Sub I &
II

Pelagic

Norwegian
Sea

No

No

S. mentella
in Sub I &
II
S. mentella
in Sub I &
II
S. mentella
in Sub I &
II
S. mentella
in Sub I &
II
S. mentella
in Sub I &
II
S. mentella
in Sub I &
II
S. mentella
in Sub I &
II
S. mentella
in Sub I &
II

Bycatch
demersal56

NEZ, REZ,
Sva

Bycatch
demersal/shrimp57

NEZ, REZ,
Sva

Bycatch
demersal/shrimp58

NEZ, REZ,
Sva

Yes

Yes

Bycatch
demersal/shrimp

NEZ, REZ,
Sva

Yes

Yes

Bycatch
demersal59
Sorting grid

55

Demersal +
shrimp

Rights-based mechanism where right to fish is associated with a specific area where the management
authority is at the local (TURF) level.
56
In all demersal trawl fisheries, only licensed vessels are allowed to catch S. mentella in Sub-area I and II, and
only as bycatch up to 15% (in weight of the total catch).
57
Bycatch demersal/shrimp means that all demersal fisheries are regulated by only allowing 15% bycatch (in
weight of the total catch) of Sebastes specimens, and that shrimp fields are closed for fishing if bycatch of
Sebastes specimens exceeds 3 specimens per 10 kg shrimp .
58
Spatial and temporal closures are enforced if the bycatch exceed the values given in footnote 39.
59
Golden redfish, Sebastes marinus, is considered to be the only PET species (category VU on the IUCN
Redlist) caught together with S. mentella. This is considered not to be a problem in the pelagic trawl fishery. In
the demersal trawl fisheries this problem is regulated by only allowing a bycatch of both Sebastes species up to
15% (in weight) of the total catch.
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The management of the S. mentella fishery in Norwegian waters directly depends upon the
management procedures that concern any fisheries that can catch redfish as a bycatch. For
this reason, it is tightly linked to the management of other demersal fish species and the
shrimp fishery (which can bycatch redfish juveniles). In addition fish management in the
Norwegian and Barents Sea is part of integrated management schemes for these two areas
(which also cover environment, oil extraction, maritime traffic, etc.). Figure 260 illustrates
some of the spatial closure measures in place to protect S. mentella. See also Section 4 for
additional examples. Figure 261 illustrate the location of valuable and vulnerable areas in
the Norwegian and Barents Seas, as defined in the integrated management plans for these
two areas (Anonymous, 2006; Anonymous, 2009a).

Figure 260: Map of spatial regulation implemented for redfish in the NEZ. In 1997, it has been forbidden
to target redfish (both S. mentella and S. marinus) north of the red dashed line. Directed trawl fishing is
forbidden in the NEZ since 1st January 2003. The two red regions located around 63N and 66N have been
closed for all bottom trawl fishing since 1st March 2000.

761

Figure 261. Areas defined as being of particular value and vulnerability in the Norwegian Sea (left) and
Barents Sea (right) management regions. Reproduced from Anonymous (2006; 2009a)
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Jurisdiction:
Norway is responsible for the control of the fishery in the Norwegian Economic Zone (NEZ)
and the Svalbard Fishery Protection Zone (Sva) and assists for the surveillance of the fishery
in international waters. Russia is responsible for the control of the fishery in the Russian
Economic Zone (REZ). Management polices set by Norway are based on ICES advice. The
North East Atlantic Fisheries Commission (NEAFC)60 sets the management polices in
international waters of the Norwegian Sea (i.e. the “banana hole”).
IUU fishing
The existence and possible extent of IUU fishing is poorly known. It may be problem,
especially in international waters of the Norwegian Sea.
NEAFC has recently set up an agreement of port state control and maintains a list of vessels
engaged in IUU fishing.
There no measures in place to track the products of harvested species.

.

60

details of the NEAFC scheme of control and enforcement can be found at
http://www neafc.org/system/files/scheme_2009_final_15042009.pdf
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6.8.1.2 Historical management measures:

Figure 262. Main changes in fisheries and management of S. mentella in ICES areas I & II since 1951.

6..8.1.2 Management procedures at the stock level
.
The management of S. mentella in ICES Sub‐area I and II is done through technical regulations
and TAC regulation of the Olympic pelagic fishery in international waters. Since January 1st
2003, all directed trawl fisheries for S. mentella have been forbidden in the Norwegian EEZ
north of 62°N and in the Svalbard area. Additional protection for adult S. mentella comprises
area closures. Outside permanently closed areas it is, however, legal to have up to 20% redfish
(S. mentella and S. marinus combined) in round weight as bycatch per haul and onboard at any
time when fishing for other species. Since January 1st, 2005, the bycatch percentage has been
reduced to 15% (both species combined).
The only directed fishery on this stock is conducted in international waters in the Norwegian
Sea and is managed by the Northeast Atlantic Fisheries Commission (NEAFC) setting an
annual TAC for this area.
Furthermore, it is of vital importance that the juvenile age groups be given the strongest
protection from being caught as bycatch in any fishery. The use of sorting grids in the shrimp
fisheries has therefore been mandatory since 1993. Small redfish less than 18–20 cm are,

764

however, not sorted out by the grid, and hence areas exceeding the maximum number of
redfish per kilogram shrimp (from 2006 onwards, i.e. 3 juvenile redfish per 10 kg shrimp) are
being temporarily closed.
Strengths and weaknesses
The strength is manifested through the improvement of recent juvenile abundance due to
many years with protection of both juveniles and adult fish. An important contribution to
rebuild the stock has been the international agreement to limit the catches in the international
waters of the Norwegian Sea, no directed fishery within the national economic zones, and the
agreement with Russia to limit the legal by‐catch of redfish in the shrimp fishery by using
sorting grids and closing of areas with too many redfish juveniles of sizes not being sorted out
by the grid. The weakness is that the fishing was allowed to continue for too long time causing
the almost recruitment collapse.The fisheries in the 1970‐1980ies were too large and not
sustainable; the recruitment nearly collapsed in 1992
How could they be improved
By regularly surveys covering the entire distribution area of S. mentella in Sub‐area I and II
together with a reliable analytical assessment. Continuation of juveniles protection so that the
recent improved recruitment could survive until maturity. Continuous training of scientific
staff for the identification of the different life stages and different Sebastes species.
Other types of management procedures to be considered
An analytical assessment can be considered to increase the precision and optimization of
management, and for establishing proper limit, precautionary and target reference points.
Other types of management could be considered but alternative options are there expected
benefits have not been investigated yet.
6.8.1,3 Management procedures at the fisheries level
See above
Strengths and weaknesses
The success is completely dependent on enforcement and inspections at sea.
How could they be improved
Primarily by continued enforcement and inspection at sea.
6.8.1.4 Management procedures at the ecosystem level
See above.
Strengths and weaknesses
The demersal trawl fishery for S. mentella developing south of 69N in the mid 1980ies
destroyed too many corals before regulations were introduced. Two marine protected areas
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(MPAs) against demersal trawling, were established between 62° and 69°N with the main
purpose to protect mature S. mentella. The effects of these MPAs at the ecosystem level have
not yet been investigated.
How could they be improved
Incidental bycatches of herring, S. marinus and Greenland halibut may be a problem
dependent on the stock status and regulations of these species. This should be taken into
account when regulating the S. mentella fisheries in future.
Should other types of management procedures be considered
Other types of management could be considered but alternative options are there expected
benefits have not been investigated yet. The integrated management plan for the Barents Sea
is a way towards formalised management procedures at the ecosystem level.
6.8.1.5 Management procedures relating to VMEs
Management procedures currently in place.
Permanent closure of coral reefs61. Concerning thresholds values for maximum allowed
bycatches of corals and sponges, the Northeast Atlantic Fisheries Commission has agreed
that for both existing and new fishing areas, an encounter with primary VME indicator
species is defined as a catch per set (e.g. trawl tow, longline set, or gillnet set) of more than
60 kg of live coral and/or 800 kg of live sponge. These thresholds are set on a provisional
basis and may be adjusted as experience is gained in the application of this measure.
Strengths and weaknesses
Closures of coral reefs against active fishing gears are well accepted, and not only protect the
corals but also act as shelters for the redfish. The thresholds values for maximum allowed
bycatches of corals and sponges have not yet been enforced.
6..8.1.6 Management procedures relating to PET species
Management procedures currently in place
Golden redfish, Sebastes marinus, is considered to be the only PET species (category VU on
the IUCN Redlist) currently caught together with S. mentella. This is considered not to be a
problem in the pelagic trawl fishery. In the demersal trawl fisheries this problem is
regulated by only allowing a bycatch of both Sebastes species up to 15% (in weight) of the
total catch.
Strengths and weaknesses
Action has been taken, but we cannot yet observe the positive effects of this management
procedure. This may result from poorly adapted observation scheme, low efficiency of the
management protective effects, or other factors having a negative impact on S. marinus.
61

see http://www.fiskeridir.no/english/resource-management/marine-protected-areas
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6.1.8.7 Data-poor stocks and the Precautionary Approach
This is not a data‐poor stock/fishery. Catch statistics back to 1952, other fishery related data
back to 1965 and fishery independent survey data back to 1986.
Use of the Precautionary Approach.
In many cases management Bodies have made adequate use of the precautionary approach,
at least in the last decade. They have stopped most of the directed fishery and only allow
low bycatches due to the stock’s poor recruitment even if the stock size is not precisely
estimated.
In international waters, however, NEAFC has allowed in 2004 a directed fishery despite
poor knowledge about the stock size and structure in this area and against recommendation
from ICES that no directed fishing should be conducted. The TAC for this fishery has,
however, been set to a relatively low level and is decreasing. Note that this TAC does not
currently constitute a restrictive measure on total catch biomass since it is not reached by the
fishery.
6.1.8.8 Ecosystem and socio-economic considerations.
Ecosystem status is not explicitly considered and probably not implicitly either in the
management of S. mentella, except maybe for the area closures along the Norwegian slope,
which may constitute refuge/protected areas for many species other than S. mentella.
However, waters of the Norwegian and Barents Sea under Norwegian jurisdiction are
monitored and managed under plans for integrated management of the marine
environment. In these plans, both ecosystem and socio‐economic status are explicitly
considered.
6.1,8.9 Stocks under moratorium/collapsed fisheries
The stock is under moratorium. The lowest landings were reached in 2003 and recruitment
has been very poor for the period 1991‐2005. The stock is currently in a rebuilding phase, but
this will take at least a decade or two, given the longevity and late maturity of the species.
A technical recovery plan is in place – see above.
6.1.8.10 International Plan of Action (IPOA)
FAO has, to date, developed 4 IPOAs: IPOA‐seabirds, IPOA‐sharks, IPOA‐capacity, IPOA‐
IUU. We consider the IPOA‐IUU as the most relevant for S. mentella fishery, but we are not
aware of which FAO IPOA guidelines are being followed in the management of S. mentella
in ICES subareas I and II.
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6..1.8.11 Current/short term (<5 yrs) management issues

Priority
1
2

3
4
5
6
7
8
9
10

Description of issue

Is issue being
addressed? Yes /no
IUU in international Yes
waters
International survey in Yes
Norwegian Sea using
agreed
standardized
methods
Analytical assessment
Yes, this project
Stock identity
Ongoing

Current actions:
•
•

•
•

IUU is addressed by re‐enforced control of the fishery in international waters
through NEAFC
The setting up of International survey in Norwegian Sea has been initiated in 2008
and is now coordinated through and established ICES working group (WGRS:
working group on redfish surveys, which plans and report on Irminger and
Norwegian Seas surveys). The standardisation of methods is part of WGRS agenda
and is being addressed through the group work and dedicated workshops.
Analytical assessment is being developed within DeepFishMan, using the GADGET
model.
Work on stock identity is ongoing. Samples collected in the Norwegian and Barents
Seas in recent years will be analysed, using microsatellites, by Norway and Russia in
2010.

6.1.8.12 Long-term (>5 yrs) management issues

Priority
1
2

Description of issue
Lack of established reference points and harvest
control rules
Common issues related to the management of
highly migratory and straddling stocks

3
4
5
6
7
8
9
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10

How could these issues be addressed.
The definition of reference points relies on robust analytical assessment. This can be
addressed by improvement in the survey of the population of S. mentella in ICES subareas I
and II (full geographical coverage, standardisation of sampling methods, age‐reading, etc.
between countries) combined with appropriate development of a stock assessment
analytical model.
Management of highly migratory or straddling fish stocks, i.e. which travel between several
National Economic Zones and/or International waters poses specific difficulties to managers
(Munro, 2007). As most RFMOs, NEAFC is not well equipped to deal with the difficulties
imposed by the management of such stocks, in particular for enforcing cooperative
management. Although as Bjørndal (2009) states “there is considerable scope for
improvement “, the path to follow to gain such improvement is yet unknown.
6.1.8.13 Monitoring procedures
Main monitoring issues:
Priority
1
2
3

Description of issue
Directed fishery in international waters
Proper account of S. mentella as bycatch in other
fisheries
Separate reporting of catches of S. mentella and
S. marinus catches

4
5
6
7
8
9
10

How these issues could be addressed.
It is important to get a reliable estimate of the current stock size. This includes improvement
of scientific surveys, and the development of a reliable analytical stock assessment. An
important contribution to rebuild the stock to safe biological levels has been the
international agreement to limit the catches in the international waters of the Norwegian
Sea. These catches must be set in accordance with the stock size estimate. A proper account
of S. mentella bycatches in other target fisheries and reliable species identification are
probably dependent on a more complete data collection and inspection at sea.
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Monitoring at sea

Information about the total species composition in the Russian bottom trawl fisheries
(RUSDT) in Barents Sea and adjacent waters is available from the 30 high‐seas fishing
vessels with sea‐observer of PINRO (total 3063 day at sea in 2008), and which is considered
representative for the whole fleet. The data are collected all year round and in all fishing
areas of the Russian bottom trawl fleet. The Russian pelagic S. mentella fishery (RUSPT) has
been sampled by one observer onboard one of the trawlers in 2008 in addition to the
extensive sampling onboard the Russian research vessel during the international survey. In
2007, however, the Russian sampling of the pelagic fishery was more extensive, including
sampling by observers onboard 4 fishing vessels conducting 24215 length measurements,
sampling 2108 fish to determine maturity stage, and to analyze feeding intensity and diet
composition, 769 specimens to determine age and 1464 for parasitological analysis. These
statistics also include some sampling during a small cruise of R/V “Smolensk” in June before
the fishery started.
The Norwegian S. mentella demersal fisheries (NORDT) are sampled by contracted
fishermen on board 3 trawlers (self‐sampling by the paid and trained Reference fleet), the
coastguard and inspectors from the Directorate of Fisheries on board fishing vessels in
regular fisheries. The Directorate of Fisheries also sample fish while on board vessels rented
for specific management purposes, e.g., when surveying areas with risk of too much
undersized fish in the catches and the opening/closing of such areas. These samples are also
available for scientific research, but may not be used for stock assessment purpose, as they
may not be representative of the commercial catches. In 2008, altogether about 60 otolith
samples (about 1000 otoliths) and 180 length samples (about 5000 specimens) were collected
and related to the Norwegian demersal by‐catch fishery. The Norwegian pelagic S. mentella
fishery (NORPT) has mainly been sampled by rented fishing vessels conducting scientific
research in the same area at the same time as the commercial fleet is fishing. In 2008, S.
mentella were sampled at 24 pelagic trawl stations (3 separate depth layers at each station)
resulting in 940 otoliths and 2900 length measurements.
Germany carries out on‐board sampling on a vessel targeting pelagic redfish in ICES Div. IIa
(GERPT) (and cod in Sub‐area I and Divs. IIa and IIb; GERDT). Haul information and
biological data such as length distributions, sex, maturity and individual weights were
collected, as well as otoliths for age determination and morphometric analyses . During
2002‐2007 a total of 5990 specimens and 300 otolith pairs were sampled.
Portugal has observers on board one demersal trawler (PORDT) fishing S. mentella as
bycatch and also on a pelagic trawler (PORPT) targeting S. mentella in the pelagic fishery in
international waters of the Norwegian Sea. In 2008, 19 demersal samples were collected
including 1520 length measurements and 224 otolith pairs, and 31 pelagic samples including
2480 length measurements and 142 otolith pairs.
Poland has observer on board Polish vessel (POLPT) during the pelagic fishery. In 2007, 20
hauls were sampled, and a total of 5841 specimens of redfish were measured, and 266 fish
were collected for biological analysis, incl. age.
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The other fleets are not providing any biological data from their S. mentella fisheries in Sub‐
area I and II.
Problems observers encounter at sea.
•
•
•

•
•

Observers without necessary background knowledge and training, e.g., in sampling
design and species identification
Dependent on the vessels’ willingness to have on board observer (risk of bias)
Observers not being trained to prioritize their sampling effort and collect at least the
minimum data necessary from every haul. As time allows collect additional data on
important bycatch species.
A risk to observer health and safety
Difficult/impossible to work on many of the smallest vessels (but this is of no
relevance for the S. mentella fisheries)

How can these problems be addressed
•
•
•

•
•
•

•

Ensure all data collection is appropriate and useful. Yearly evaluations with the data
users help confirm that the data collection is relevant and meets their needs.
Carefully consider new data collection requests for feasibility.
Teach observers to prioritize their sampling effort and collect at least the minimum
data necessary from every haul. As time allows collect additional data on important
bycatch species.
Proper contracts between fishing vessel and observer
Develop tools and techniques to streamline observer sampling.
Electronic Monitoring Technology would not replace all functions currently
undertaken by observers but may prove valuable as an alternate catch monitoring
tool, or as a supplement to enhance observer functions
Increase observer retention

Coordination of observer sampling plans and observer activity
This is currently being discussed within the frame of the EU Data Collection Regulation
(DCR). A current example is the samples collected by the Norwegian Coastguard, also when
inspecting foreign vessels. These samples are free and available for the flag states’ research
scientists to use.
Other sea-going monitoring programmes in place.
Examples of this are the Norwegian S. mentella fisheries which to a great extent are sampled
by contracted fishermen (self‐sampling) and the coastguard.
Strengths and weaknesses of existing monitoring programmes at sea
Using scientists as observers on board fishing vessels to collect information on commercial
catches may not be cost effective, and on small vessels it may also physically be difficult to
work on board the vessel. There is also a risk of bias in this kind of sampling when vessels
deny observers to come on board.
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Based on a review of self‐sampling programmes, an ICES workshop on fishers sampling
catches (WKSC, ICES, 2008c) concluded that six themes were of major importance for
designing, implementing and success of a self‐sampling programme: creating incentives for
fishermen, communication, confidentiality, financing, training, and survey design.
ICES has recently conducted three workshops that together aim at improving and
developing existing monitoring programmes.
WKACCU (ICES, 2008d) identified procedures and other factors that could cause bias
in fisheries data used in stock assessments, and provides recommendations for
improved procedures that could re‐duce such bias.
WKPRECISE (ICES, 2009d) focused on sources of variability and on the procedures to
estimate the precision of national level fishery statistics (quantities landed, discards, fishing
effort, CPUE) and biological data collected from the fisheries.
WKMERGE (ICES, 2010) recommended the involved countries to specify sampling frames
and sample selection schemes with temporally stable strata that are capable of providing
sufficient data for the required metiers and fishing grounds. The métiers are treated as
domains of interest rather than strata, unless the métier is sufficiently stable over time to act
as a stratum with controlled sampling probabilities. An important role of WKMERGE was to
provide training on the design of robust sampling schemes for at‐sea and on‐shore sampling
of fishing vessels to provide data on métier based biological variables.
How could they be improved
The sampling schemes should constantly be adjusted to prevailing conditions. The practice
of science, should constantly be critisized and then improved. The fishers would be an
important source of information on how the programmes could be improved for better
monitoring of the reality in the sea. ICES WKSC (ICES, 2008c) emphasized that for each
programme the effective sample size is a more meaningful statistic than just samplesize
alone. This is because fish caught together are more similar than those in the entire catch, i.e.
there is positive intracluster (intrahaul) correlation. It follows that samples of animals caught
in clusters will generally contain much less information on the population structure than an
equal number of fish sampled at random, that is the effective sample size is much smaller
than the number of animals sampled. This implies that in general it is best to collect a few
fish from as many clusters (e.g., vessels, trips) as possible (Aanes and Pennington, 2003;
Helle and Pennington, 2004; Pennington et al., 2002), and that the monitoring programme at
sea that can take this best into account would be the best programme.
Sampling schemes should target their sampling effort where there is higher data variability.
In many fisheries there is higher catch variability between vessels/skipper and trips than
between hauls within a trip. In this case, there is a gain in sampling more trips than hauls
(Borges et al., 2004). There is also an advantage in sampling less hauls within a trip but
spend more time and sampling extensively each haul (Vigneau et al., 2007). This may be of
particular importance when there is high species diversity in the catch, and when there is a
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conflict between primary and secondary sampling objectives (e.g. between commercial and
non‐commercial species) and the limitation in observerʹs workload.
See also the three ICES workshop reports mentioned above, i.e., WKACCU, WKPRECISE
and WKMERGE.
Port-based monitoring
Little or no biological sampling of S. mentella catches in port because most of the fish are
either frozen or cut/filleted on board at sea. The sub‐points below are therefore answered
accordingly. The only, but very important post based monitoring are the international catch
statistics which most often are based on sales notes and landings statistics.
The NEAFC Port State Control System, which was introduced on 1 May 2007, has continued
to work without problems and is deemed to have led to a significant reduction inunreported
catches in the NEAFC area.
Problems encountered sampling landings/discards.
In some countries discards are legal. In such cases it may be easier for observers at sea to get
data on discards. The critical factors may then be observer coverage and data raising
procedures.
For countries and in areas were discards are forbidden, observer at sea sampling may be
biased due to not representative behaviour of the skipper while the observer is on board.
Cross checking of data and comparisons among vessels and between data sampled at sea
and in port may give more reliable data. Trust based cooperation with paid fishers may also
contribute with good data.
Strengths and weaknesses of existing shore-based monitoring programmes.
Shore‐based monitoring programmes are very important for securing compliance, in
reducing IUU fishing (i.e., getting impossible to land the illegal fish), and for estimating
discards at sea by cross checking and comparing observer data at sea with data from port
sampling of landings.
EU Data Collection Framework (DCF)
According to EU‐DCF, deep sea redfish (Sebastes mentella) in ICES Sub‐areas I and II is
defined as a G1‐species where length, weight, sex and maturity should be sampled every
year at a level making it possible to estimate a parameter either with a precision of plus or
minus 40 % for a 95 % confidence level or a coefficient of variation (CV) of 20 % used as an
approximation. The age sampling should at least be 125 specimens per 1000 tons.
Strengths and weaknesses of the EU DCF
The multiannual EU Community programme covers the collection of information needed to
support scientific analysis. It is a strength of the programme that it distinguishes between
the Sebastes species. The weakness is that it is currently not yet properly implemented by the
different fleets/countries.
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How could it be improved
Each country should either report their catches by Sebastes species directly or secure a proper
sampling in accordance with the DCF so that all Sebastes landings finally could be split by
species.
Aspects of monitoring data and information that impact on assessments and/or fisheries advice
to managers.
Unlike many deepwater stocks, beaked redfish in ICES areas I and II has been monitored for
several decades through regular and standardised demersal surveys. However, these
surveys, which where not primarily designed for redfish as the main target, suffer from a
number of limitations. They key limitations for monitoring beaked redfish concern
appropriate geographical and seasonal coverage of the stock. The northern limit of the
distribution (north and east of the Svalbard archipelago) and the geographical extent of
redfish migrations during summer in the open Norwegian Sea have only been recently
investigated by pelagic surveys and are poorly known. Ageing has been a problem in the
past but substantial effort in recent years has led to standardised and accurate age‐reading
from otoliths microstructure. Because of late maturity (M50 = 11y) and current low levels of
fishing mortality, the bulk of the spawning stock biomass is not varying strongly from year
to year. For this reason, it is possible to provide timely advice even if recent (<= 1 year) data
is not available. On the other hand recruitment can vary greatly from one year to the next
and provides advance information on the expected future condition of the spawning stock
biomass. Key aspects of beaked redfish stock monitoring strategy should include:
-

yearly surveys which provide appropriate indices of recruitment (this is already
achieved by existing surveys in the Barents Sea and Svalbard area)
large‐scale survey effort to cover the full distribution area of redfish mature and
immature population. This can be achieved by international collaboration and could
possibly be carried out on a less frequent basis (e.g. every three years), without
serious limitations for the advice.

In addition, a number of technical issues need to be addressed in order to provide robust
quantitative estimates:
-

-

quantification of the ratio between the abundance of redfish in the demersal and
pelagic layers over the continental shelf (this is critical for e.g. the Barents Sea where
the abundance is derived from demersal trawling, but a large fraction of the
population – 80% ‐ is pelagic)
determination of the hydroacoustic target strength of redfish,
standardisation and evaluation of hydroacoustics scrutinizing procedures
determination of survey trawls catchability for redfish in surveys
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6.8.2. Beaked redfish, Sebastes mentella, in the NE Atlantic (Irminger Sea and
adjacent waters), ICES areas V, XII, and XIV and NAFO Areas 1 and 2,
6.8.2.1 Management procedures
This table could not be filled out readily as information from most nations was not available.
Table 420 Existing management mechanisms to manage stocks, fisheries, ecosystems, VMEs and
PET species.
Management mechanism
Stock
Fisheries
Ecosystems
VMEs
PETs
Free access (totally
unregulated)
TAC
Shallow and Pelagic
Irminger Sea No
No
deep
and adjacent
pelagic S.
waters
mentella
ITQ (individual
x (for
transferable quotas)
Iceland)
IQ (individual nontransferable quotas)
TURF (territorial use of
right fishing)7
Effort limitation (gear,
days at sea etc)
Licensing
x
Capacity limits
Technical Measures
Spatial closures
Temporal Closures
VME Encounter
protocols
PET Encounter
protocols
Others

Pelagic redfish in the Irminger Sea and adjacent waters straddle the ICES Subareas V, XII
and XIV and NAFO Subareas 1 and 2. They occur inside the EEZs of Iceland and Greenland
and in the Regulatory Areas of NEAFC and NAFO.
NEAFC is the management body for pelagic S. mentella in the Irminger Sea. NEAFC sets the
management polices for both stocks. Management of fisheries on pelagic redfish is based on
setting a TAC and technical measures (minimum mesh size in the trawls is set at 100 mm).
Iceland is responsible for the control of the Icelandic fishery and within the Icelandic
Economic Zone. Iceland also assists the surveillance of the fishery in international waters.
Greenland is responsible for the control of the fishery within the Greenland Economic Zone
and Faroe Islands within the Faroese Economic Zone.

There has been no agreement on the TAC and allocation between Contracting Parties in
NEAFC for several years, and some countries have set autonomous quotas. For example, the
7

Rights-based mechanism where right to fish is associated with a specific area where the management authority
is at the local (TURF) level.
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NEAFC TAC for pelagic redfish for 2007 was 46,000 t, “of which 2,875 tonnes will be allocated to
NAFO, and 123 tonnes will be available to co‐operating non‐contracting parties”. As the NEAFC
Contracting Parties did not reach an unanimous decision on the total TAC and allocation,
the total TAC in force was about 73,000 t in 2007, based on splitting factors set for 2004 and
taking into account the autonomous quotas of Iceland and Russia. The total landings in 2007
(64,000 t) were below this total TAC . Taking the most recent estimates on IUU fisheries into
account, however, the actual removals in 2007 could have reached 80,000 t.
Details of ease of entry to the fishery are not known.

IUU fishing
NEAFC has recently set up an agreement of port state control and maintains a list of vessels
engaged in IUU fishing. For detailed information on IUU can be found on the NEAFC
website (http://neafc.org/illegalfishing).
There are no measures in place to track the products of harvested species.

6.8.2.2 Historical management procedures

2009: Shallow pelagic
fishery ceased to low levels

1986: Shallow pelagic –
max. landings 105,000 t

1996: Deep pelagic –
max. landings 139,000 t

Until 2009, pelagic S. mentella in the Irminger Sea and adjacent waters was managed as one
stock. Before, there was a measure to allocate quotas to different fishing areas (north‐east
area and south‐west area). Advice for 2010 was for the first time given for shallow pelagic S.
mentella and deep pelagic S. mentella.

2009: Pelagic redfish in the
Irminger Sea and adjacent
waters divided into two biological
stocks

1999: Shallow pelagic fishery
extends into NAFO
Convetion areas

2009

1992: Deep pelagic
fishery starts.

1982: Shallow pelagic
fishery starts by former
Soviet Union

1982

Figure 263 Main changes in fisheries and management of S.mentella in ICES areas V,XII and XIV
and NAFO areas 1and 2
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6.8.2.3 Management procedures at the stock level
In 2009, pelagic S. mentella in the Irminger Sea and adjacent waters was divided into deep
pelagic and shallow pelagic stocks (the Russian Federation maintains its position that there
is one stock of pelagic redfish (Sebastes mentella) in the Irminger Sea and adjacent waters).
NEAFC has managed pelagic S. mentella in the Irminger Sea and adjacent waters through
TAC sytem since 1996. The management procedure and measures are taken from the
NEAFC website
(http://neafc.org/system/files/%252Fhome/neafc/drupal2_files/rec2_redfish_irminger.pdf).
In accordance with Articles 5 and 6 of the Convention, the Contracting Parties have agreed
the following ad hoc measures for the pelagic redfish fisheries in the Irminger Sea and
adjacent waters for 2010:
1. Each Contracting Party shall establish management measures that shall include a
total allowable catch that is not higher than that set for 2009, as reported to NEAFC,
and notify these measures to the Secretary before 1 March 2010. The Secretary shall
notify these measures to the other Contracting Parties.2 Total allowable catch for
each vessel and any adjustment made in total allowable catches for each vessel shall
be reported to the Secretariat. This information has to be made accessible for
Contracting Parties on the secure site of the Secretariat website.
2. A maximum of 70% of the total allowable catch set in accordance with paragraph 1
can be taken within an area bounded by the lines joining the following coordinates:
Table 421 TAC area coordinates (see measure 2 above)
Point No.
Lat
Lon
1
64.75000
-28.50
2
62.83333
-25.75
3
61.91667
-26.75
4
61.00000
-26.50
5
59.00000
-30.00
6
59.00000
-34.00
7
61.50000
-34.00
8
62.83333
-36.00
9 (same as 1)
64.75000
-28.50

Lat
64°45
62°50
61°55
61°00
59°00
59°00
61°30
62°50
64°45

Lon
-28°30
-25°45
-26°45
-26°30
-30°00
-34°00
-34°00
-36°00
-28°30

3. To enhance the protection of the areas of larval extrusion, no more than 15% of the
total allowable catch set in accordance with paragraph 1 can be taken within the area
defined in paragraph 2 during the period 1 April to 10 May.
4. Contracting Parties may conduct scientific research in addition to ICES co‐ordinated
surveys, with the aim of improving scientific knowledge on redfish. They may set
aside a part of their respective total allowable catch for scientific purposes. Any
catches taken as a part of such a scientific research exercise must be within the
limitations set in paragraphs 1, 2 and 3.
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5. Only vessels flying the flag of a NEAFC Contracting Party or of a Cooperating non‐
Contracting Party, having been authorised by its flag State to fish for redfish in the
NEAFC Convention Area, are entitled to participate in this fishery. The authorisation
to fish for redfish in the Regulatory Area is only valid if the information transmitted
in accordance with paragraph 1 of this Recommendation and Articles 11, 12 and 13 of
the Scheme of Control and Enforcement (the Scheme) is made available to the
Secretary according to Article 14.
6. With reference to paragraph 1 the Secretariat shall on a weekly basis compile a table
for each Contracting Party, showing the total allowable catch and the catch already
taken, based on the catch reports received from the fishing vessels. When 75 % of the
total allowable catch has been taken, this table shall be compiled daily. The tables
shall be transmitted without delay to all Contracting Parties as well as being
accessible on the NEAFC website. The table shall show details for each vessel. This
constitute a derogation from the provisions of Article 14.3 of the Scheme.
7. To further ensure prompt reporting, the Secretariat shall on a daily basis monitor the
reports from each vessel and notify all Contracting Parities without a delay if a vessel
has not fulfilled its obligations according to paragraph 5.
8. Masters of fishing vessels shall record in their fishing logbooks each entry and exit
from the area defined in paragraph 2 and the cumulative catches retained on board,
in accordance with the format set out in Annex IV of the Scheme. The record shall
identify the relevant area by a specific code: inside the area defined in paragraph 2
“RCA” and outside the area “XRR”.
9. By way of derogation from the provisions of Article 12 (b) of the Scheme when in the
area defined in paragraph 2 fishing vessels shall report their catches on a daily basis.
The catch report shall be transmitted after the fishing operations of that calendar day
have been completed. It shall indicate the catches on board taken since the last
communication of catches.
10. In addition to information required under the provisions of Article 12 of the Scheme
fishing vessels shall communicate the catch on board taken since the last
communication of catches prior to entering and exiting the area defined in paragraph
2.
11. The reports referred to in paragraphs 9 and 10 shall be made in accordance with the
format set out in Annex VIII 2) of the Scheme. Reports of catches taken in the area
defined in paragraph 2 shall indicate “RCA” as the relevant area and reports of
catches taken outside the area defined in paragraph 2 shall indicate “XRR” as the
relevant area.
12. By way of derogation from the provisions of Article 8 of the Scheme the catch area
for fish caught in the area defined in paragraph 2 shall be identified by “RCA”.
13. All receivers of fish shall ensure that all quantities are weighed when landed or
transhipped. The weight of fish landed in standardized boxes may be determined by
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using a sampling methodology. For the purpose of transparency Contracting Parties
shall report to the Secretariat on weekly basis of the landed catches and this
information shall be made available to Contracting Parties on the secure site of the
Secretariat website.
14. A Contracting Party may request access to the information communicated pursuant
to Articles 11, 12 and 13 of the Scheme of Control and Enforcement for the areas
where they intend to undertake inspection and surveillance activities. The Secretary
shall inform other Contracting Parties and make the information available to the
requesting Contracting Party during the relevant fishing season. The Contracting
Party that requests access to this information shall present a detailed report to the
next meeting of PECCOE on its use of the information provided.
15. It is prohibited to use trawls with a mesh size of less than 100 mm.
16. The conversion factor used in this fishery for gutted and headed presentations,
including Japanese cut, shall be 1.70. This conversion factor shall be used for the
purposes of this Recommendation and is without prejudice for other purposes.
17. Each Contracting Party shall notify the Secretary of the systems in place for verifying
catches from this fishery, including weighing procedures and inspection of landings.
18. Inspectors of any Contracting Party may accompany the inspectors of another
Contracting Party during the inspection of landings or transhipment operations. The
Contracting Party interested to observe a landing at a port of another Contracting
Party shall at its earliest opportunity notify the port Contracting Party of its
intentions. The port Contracting Party shall upon receiving a such a notification from
another Contracting Party promptly respond with details of the vessels to be
inspected such as place, date and time of arrival of the relevant vessel.
19. PECCOE shall continue the development of proposals for the establishment of
conversion factors for different fish products and methods of processing.
20. These management measures are without prejudice to any future management
measures for the pelagic redfish in the Irminger Sea and adjacent waters.
21. The coastal States will invite the other NEAFC Contracting Parties to a meeting
during 2010, to discuss future management of redfish in the Irminger Sea and
adjacent waters.

Strengths and weakness of these procedures
The weakness is that there is not a consensus in the management amongst Contracting
Parties of NEAFC. Contracting parties are European Union (EU), Denmark (on behalf of
Greenland and Faeroe Islands), Iceland, Norway and the Russian Federation. The
disagreement is in relation to stock structure, that is, whether pelagic S. mentella in the
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Irminger Sea and adjacent water should be managed as one or two biological different
stocks. ICES defines pelagic S. mentella in the Irminger Sea and adjacent waters as two
different biological stocks, but the management is on one stock unit. Furthermore, there has
been no agreement on the TAC and allocation key between Contracting Parties in NEAFC
and some countries have set autonomous quotas (see above).
The monitor system of the fishery, such as inspection at sea and reliable catch statistics from
various nations, is poor.
No management objectives have been agreed upon and no harvest control rules are in effect.
The above mentioned description of the weakness makes the effectiveness of the
management poor. For this reason, catches have exceeded recommended TAC significantly.
Overview, roles and performance of NEAFC, including redfish management, can also be
found in Bjørndal, (2009)

Improving procedures
There should be a consensus agreement on the management plan among Contracting Parties
within NEAFC. There should be an agreement on stock structure. Management plan for
both stocks should be developed. There should be a continuous protection of juveniles on
the Greenland shelf. Reliable catch estimates from the various fleets should be provided.

Other types of management procedures for consideration
An analytical assessment would increase the precision and optimization of management,
and for establishing proper limit, precautionary, target reference points, and harvest control
rules. Other types of management could be considered but alternative options and their
expected benefits have not been investigated yet.

6.8.2.4 Management procedures at the fisheries level
Other types of management could be considered but alternative options and their expected
benefits have not been investigated yet.

6.8.2.5 Management procedures at the ecosystem level
For pelagic S. mentella, there no ecosystem level management procedure linked to this
stock/fishery, and potential for improvement is substantial.

6.8.2.6 Management procedures relating to VMEs
Not known
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6.8.2.7 Management procedures relating to PET species
Not known

6.8.2.8 Data‐poor stocks and the Precautionary Approach
Catch statistics go back to the beginning of the fishery of both stocks (1982 for the shallow
pelagic stock and 1992 for the deep pelagic stock), however information on depth of the
fisheries is lacking for most nations. Unreported catches and IUU have been a problem in
the past..
Management bodies have not made made adequate use of the Precautionary Approach.
Within NEAFC there is not an agreement on stock structure (the Russian Federation
maintains its position that there is one stock of pelagic redfish (Sebastes mentella) in the
Irminger Sea and adjacent waters). Furthermore, there is not an agreement of allocation of
quotas amongst Contracting Parties.

6.8.2.9 Ecosystem and socio‐economic considerations.
Ecosystem considerations are not taken into account when managing Irminger Sea redfish.

6.8.2.10 Stocks under moratorium/collapsed fisheries
Not applicable

6.8.2.11 International Plan of Action (IPOA)
FAO has, to date, developed four IPOAs: IPOA‐seabirds, IPOA‐sharks, IPOA‐capacity,
IPOA‐IUU. We consider the IPOA‐IUU as the most relevant the for S. mentella fishery, but
we are not aware of which FAO IPOA guidelines are being followed in the management of
S. mentella in the Irminger Sea.

6.8.2.12 Current/short term (<5 yrs) management issues
Table 422 Prioritised short term management issues
Priority
Description of issue
1
2
3
4

IUU in international waters
International surveys in the
Irminger Sea and adjacent waters
Analytical assessment
Stock identity

Is issue being addressed?
Yes /no
Yes
Yes
No
Yes

IUU is addressed by re‐enforced control of the fishery in international waters through
NEAFC.
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The setting up of International trawl‐acoustic redfish survey in the Irminger Sea adjacent
waters was initiated in 1999 and is now coordinated through and established ICES working
group (PGRS: Working Group on Redfish Surveys), which plans and reports on Irminger
and Norwegian Seas surveys. The standardisation of methods is part of PGRS agenda and is
being addressed through the group work and dedicated workshops.
Work on stock identity has been ongoing since ca. 1995. The recent evaluation of stock
identity is given in WKREDS report (ICES 2009).
Analytical assessment is being developed within DEEPFISHMAN for the beaked redfish in
ICES sub‐areas I and II, using the GADGET model. The development could be applicable for
the beaked redfish in the Irminger Sea and adjacent waters.

6.8.2.13 Long‐term (>5 yrs) management issues
Table 423 Prioritised long term management issues
Priority
Description of issue
1
Lack of established reference points and harvest control rules
2
Common issues related to the management of highly migratory and
straddling stocks

The definition of reference points relies on robust analytical assessment. This can be
addressed by improvements in the survey of the population of S. mentella in ICES Subareas
V, XII and XIV and NAFO Subareas 1 and 2. (full geographical coverage, standardisation of
sampling methods, age‐reading, etc. between countries) combined with appropriate
development of a stock assessment analytical model.
Management of highly migratory or straddling fish stocks, i.e. which travel between several
National Economic Zones and/or International waters poses specific difficulties to managers
(Munro, 2007). As with most RFMOs, NEAFC is not well equipped to deal with the
difficulties imposed by the management of such stocks, in particular for enforcing
cooperative management. Although as Bjørndal (2009) states “there is considerable scope for
improvement “, the path to follow to gain such improvement is yet unknown.

6.8.2.14 Monitoring procedures
Table 424 Prioritised monitoring issues
Priority
Description of issue
1
Separate monitoring of shallow pelagic S. mentella and deep pelagic S.
mentella
2
Lack of adequate international participation and subsequent lack of
spatial coverage

It is important to get a reliable estimate of the current stock sizes. This includes
improvement of scientific surveys, the development of a reliable analytical stock assessment,
and reliable estimates of the catches of each stock. It is very important that all vessels
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participating in the fishery report catches by depth. The catches must be set in accordance
with the stock size estimate.

Monitoring at sea
Information in on monitoring on sea for each nation was not readily available. Most nations
participating on the fishery have observers onboard (Russia, Germany, Spain, Portugal,
Poland, Iceland), but the general procedure of sampling is not available.
For the past 3 years, there has been very little monitoring on sea among the Icelandic fleet.
Observer onboard have been on one or two fishing trips a year. This is because of lack of
staff within the Directorate of Fisheries. In previous years, the monitoring at sea was more
extensive. For example, vessels fishing in the south‐west fishing area (that is, south of
Greenland and within the NAFO Convention Areas) were obliged to have one observer
onboard. No fishing has occured among the Icelandic fleet in that area for 3 years.
The other fleets are not providing any biological data from their S. mentella fisheries in the
Irminger Sea and adjacent waters.

Problems observers encounter at sea.
For Iceland, the there are no evident problems that observers encounter at sea as there is a
good relationship between the obervers and vessels owners.
For other nations, this information was not readily available.

There is no known coordination of observer sampling plans and observer activity across and
between fleets from different Member States and other non‐EU countries.

Other sea‐going monitoring programmes in place.
Iceland:
The Marine Research Institute and the Federation of Icelandic Fishing Vessel Owners are in
collaboration regarding sampling. The vessels participating in the fishery provide scientists
with frozen samples of whole pelagic S. mentella. Each vessel sends 2‐4 samples (approx. 100
fish in each sample) from each fishing trip with exact information on location. The samples
are analysed by scientists at MRI.

Port‐based monitoring
Iceland:
It is believed that little biological sampling in ports of both stocks of pelagic S. mentella is
carried out. This is because most of the fish is frozen and cut/filleted onboard at sea. The
only, but very important post based monitoring, are the international catch statistics which
most often are based on sales notes and landings statistics.
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Related to the last sentence above, the NEAFC Port State Control System, which was
introduced on 1 May 2007, has continued to work without problems and is deemed to have
led to a significant reduction in unreported catches in the NEAFC area.
Concerning enforcement, the NEAFC Port State Control System, which was introduced on 1
May 2007, is a successful example of this.
It is not known if there are any other shore‐based monitoring programmes in place .

Strengths and weaknesses of existing shore‐based monitoring programmes
Shore‐based monitoring programmes are very important for securing compliance, in
reducing IUU fishing (i.e. making it impossible to land illegal fish), and for estimating
discards at sea by cross checking and comparing observer data at sea with data from port
sampling of landings. Furthermore, the strength of shore‐based monitoring is helpful to get
more reliable landings statisitcs.

EU Data Collection Framework (DCF)
It is believed that the redfish stocks in the Irminger Sea are not subject to the DCF.

Fisheries monitoring in general
Aspects of monitoring data and information that impact on assessments and/or affect ability
to provide timely fisheries advice to managers include:
•
•
•

Depth data needs to be improved
Recruitment indices improved
Surveys need to cover full distribution area not only adult as is presently practiced.
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6.9. NAFO Greenland halibut in Sub‐area 2 and Divisions 3KLMNO
6.9.1. Management procedures
Table 425 Existing management mechanisms to manage stocks, fisheries, ecosystems,
VMEs and PET species.
Management mechanism
Free access (totally
unregulated)
TAC
ITQ (individual transferable
quotas)
IQ (individual nontransferable quotas)
TURF (territorial use of
right fishing)7
Effort limitation (gear, days
at sea etc)
Licensing
Capacity limits
Technical Measures
Spatial closures
Temporal Closures
VME Encounter protocols
PET Encounter protocols
Others

Stock

Fisheries

Ecosystems

VMEs

PETs

X

Spain
(national
level)
X
X
X

X

X

X
X

X
Developing
X

6.9.2. Entry into the fishery
Spain and Portugal:
In the Spanish and Portuguese cases there are lists of vessels that can operate in NAFO Area.
To enter new vessels in the fishery is very difficult, you need to retire old vessels first.In
NAFO the Contracting Party is the EU and not the European Countries.Currently, the EU is
ecourageing the elimination of old vessels more than encourageing the introduction of new
vessels.
The NAFO Conservation and Enforcement Measures (2009) regulate the fishery and for
these points establish that Each Contracting Party shall:
1. authorize the use of fishing vessels flying its flag for fishing activities under Article 1
only where it is able to exercise effectively its responsibilities in respect of such vessels;
2. ensure that only authorized fishing vessels flying its flag conduct fishing activities under
Article 1; ensure that fishing vessels flying its flag comply with applicable measures
adopted under the NAFO Convention.
7

Rights-based mechanism where right to fish is associated with a specific area where the management authority
is at the local (TURF) level.
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3. undertake to manage the number of authorized fishing vessels and their fishing effort
commensurate to the fishing opportunities available to that Contracting Party in the
Regulatory Area.
4. through its competent authorities, every two years, check each of their vessels, notified
in accordance with Article 20, to certify the correctness of the vessel’s plans for fish
rooms and other fish storage places. The master shall ensure that a copy of such
certification remains on board to be shown to a NAFO inspector if requested.
The NAFO Fisheries Commission is responsible for the Conservation and Enforcement
Measures relating to following aspects of the fisheries:
Northwest Atlantic Fisheries Organization Conservation and Enforcement Measures:
CHAPTER I – CONSERVATION AND MANAGEMENT MEASURES
CHAPTER Ibis – BOTTOM FISHERIES IN THE NAFO REGULATORY AREA
CHAPTER II – CONTROL MEASURES
CHAPTER III – MONITORING OF FISHERIES
CHAPTER IV – JOINT INSPECTION AND SURVEILLANCE SCHEME
CHAPTER V – PORT STATE CONTROL
CHAPTER VI – SCHEME TO PROMOTE COMPLIANCE BY NON‐CONTRACTING
PARTY VESSELS WITH RECOMMENDATIONS ESTABLISHED BY NAFO
CHAPTER VII – ELECTRONIC REPORTING, SATELLITE TRACKING AND OBSERVERS

6.9.3. IUU fishing
Currently, IUU is not a problem in the Greenland halibut Subarea 2 and Div. 3KLMNO
fishery and is not a problem in the NAFO Area in general. The NAFO protocols and
measures to avoid this problem are very effective.
Product labelling and traceability:
Chapter II Article 23 of the Conservation and Enforcement Measures: Product Labelling
Requirements:
When processed, all fish harvested in the Regulatory Area shall be labelled in such a way
that each species and product category and, in the case of shrimps, the date of capture, is
identifiable using respectively the 3‐Alpha Code in Annex II and the product form code in
Annex XX(c). It shall also be clearly marked as having been caught in the Regulatory Area.
Furthermore, all shrimps harvested in Divisions 3L and 3M and all Greenland halibut
harvested in Subarea 2 and Divisions 3KLMNO shall be marked in accordance with the
stock area.
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6.9.4. Historical management procedures

Before 1960 there was a small longline fishery with low catch levels. In 1960 a new gillnet
fishery developed prosecuting Greenland halibut in Newfoundland bays, and effort and
catches increased substantially. In 1966‐1967 the Greenland halibut bycatch in the
international trawl redfish and grenadier fisheries started to increased significantly as a
consequence of the exapansion of these fisheries into deeper water.
In 1974 a quota for this resource was established by ICNAF in an attempt to regulate the
fishery. In 1989‐1990 an intensive trawl fishery for Greenland halibut developed in the deep
waters of Division 3L and 3M. The development of this new fishery quickly resulted in
increased catches to about 47.000 t in 1990. The major participants in this new fishery were
EU Spain and Portugal. TACs prior to 1995 in this fishery were set autonomously by Canada
since 1995 TACs have been established by Fisheries Commission for the Greenland halibut
Subarea 2 and Divisions 3KLMNO stock. In 2004, as consequence of the decline in the stock
biomass and catches, NAFO established a Recovery Plan for this stock (Figure 264).

Figure 264 NAFO Greenland halibut fishery history. Main milestones of the fishery.

In the late 80s, in some NAFO fisheries (cod, flatfish) TAC regulations did not work very
well (stocks collapsed). Problems were not only the TAC regulation but probably were more
to assessments and environmental changes.
For the Greenland halibut in Subarea 2 and Divisions 3KLMNO stock, Scientific Council
estimated that the TAC have been overshot in recent years. Catches in 2004‐2008 have
exceeded the rebuilding plan TACs by 30% on average, despite reductions in fishing effort
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6.9.5. Management procedures at the stock level
NAFO Conservation and Enforcement Measures (2009) (Article 7) describe the Greenland
halibut Recovery Plan:
1. Contracting Parties shall implement a fifteen‐year rebuilding programme for the
Greenland halibut stock in Subarea 2 and Divisions 3KLMNO.
2. The objective of this programme shall be to attain a level of exploitable biomass 5+ of
140,000 t on average, allowing a stable yield over the long term in the Greenland halibut
fishery.
3. For this purpose, a TAC for the following years is established as follows:
•
•
•
•

2004: 20,000 t
2005: 19,000 t
2006: 18,500 t
2007: 16,000 t

The TAC for subsequent years shall be established taking into account the progress made in
the rebuilding of the stock. Fisheries Commission established a TAC for 2008 and 2009 of
16.000 t.
4. The Scientific Council shall monitor and review the progress of the programme and
submit each year an assessment thereon to the Fisheries Commission.
5. The TAC from 2008 onwards may be adjusted by the Scientific Council advice. However,
the total allowable catch shall not be set at levels beyond 15% less or greater than the
TAC of the preceding year.
Table 426 NAFO legal minimum landing size for different species and fish products.
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6.9.6. Strengths and weakness of these procedures
One of the problems of the NAFO Greenland halibut Recovery Plan was that this Plan was
developed by the Fisheries Commission without supervision or evaluation by the Scientific
Council. Probably the objectives and the measures of this Plan are not the best from the
biological point of view.
Normally there are problems to estimate the real catch levels in this stock. Scientific Council
estimated that the TAC have been overshot in the last years.
In recent years, the Scientific Council has carried out Management Strategies Evaluation
(MSE) to try to improve the Greenland halibut management strategy.
STACTFIS attempt to estimate the best catch figures for use in the assessment.

6.9.7. Other management procedures for consideration
The fishing sector would prefer an effort control more than TAC control. In our opinion
effort control would be more easy and cheaper to implement because now all the vessels in
the NAFO NRA are equipped with VMS control and it would be possible save money on
control measures. TAC control has many problems to know the real catches and is very
expensive as all the vessels have to have a observer on board.

6.9.8. Management procedures at the fisheries level
NAFO Conservation and Enforcement Measures (Article 7) presents the management
procedures in place for the Greenland halibut fishery in Sub‐area 2 and Divisions 3KLMNO:
The following specific measures shall be applicable with regard to the Greenland halibut
fishery in Subarea 2 and Divisions 3KLMNO in respect of vessels 24 m in length or greater:
A. Contracting Parties shall issue specific authorizations to vessels fishing for Greenland
halibut (hereafter referred to a ‘authorized vessels’) and shall transmit the list of such
vessels to the NAFO Secretariat.
B. Each Contracting Party shall allocate its quota for Greenland halibut among its
authorized vessels.
C. Authorized vessels may only land Greenland halibut catches in designated ports.
To this end each Contracting Party shall designate ports of that Contracting Party in which
landings of Greenland halibut are authorized and communicate a list of these ports to the
Executive Secretary. Each Contracting Party shall transmit to the Executive Secretary any
subsequent changes in the list at least 15 days before they enter into force. On the basis of
this information the Executive Secretary shall establish a list of designated ports and
transmit it as well as any subsequent changes to all Contracting Parties. Prior to entry into
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any designated port authorized vessels or their representatives shall provide the competent
port authority at least 48 hours before the estimated time of arrival with the following:
I. Estimated time of arrival;
II. Estimate of quantities of Greenland halibut retained onboard;
III. Information on the zone or zones where the catches were taken.
Minimum authorized mesh sizes shall be as follows:
a.
b.
c.
d.
e.
f.

40 mm for shrimps and prawns;
60 mm for short finned squid (Illex);
280 mm in the codend and 220 mm in all other parts of the trawl for skate;
130 mm for groundfish;
100 mm for pelagic Sebastes mentella (oceanic redfish) in Subarea 2 and Divisions 1F and
3K; and
90 mm for redfish in the fishery using mid‐water trawls in Division 3O.

6.9.9. Strengths and weakness of these procedures
The NAFO monitoring and control measures are one of the most extensive observed in
fisheries management in general. The problem could be the accuracy of the catch data
collected by the Inspectors and Observers.
One way to improve data accuracy could be that the Observers and Inspectors would be
independent of the Contracting Parties and only depend on the NAFO Secretariat.

6.9.10.

Other management procedures for consideration

It could be good to have a temporary closure of the fishery in some months of the year when
the quota is insufficient to enable to maintain all vessels fishing around the year.

6.9.11.

Management procedures at the ecosystem level

NAFO Conservation and Enforcement Measures (Article 15) describe the spatial and
temporal restrictions at the ecosystem level:
As of January 1, 2007, and until December 31, 2010, the following areas shall be closed to all
bottom fishing activities. The closed areas are defined by connecting the following
coordinates (in numerical order and back to coordinate 1). Fogo Seamounts, Orphan Knoll,
Corner Seamounts, Newfoundland Seamounts, New England Seamounts.
At the 2007 Annual Meeting, the Fisheries Commission shall consider providing access to a
small scale and restricted exploratory fishery, effective January 1, 2008, not to exceed 20% of
the fishable area of each seamount. These representative areas that may be fished on each
seamount will be recommended by the Scientific Council based on existing survey and
commercial data from these seamount areas. Scientific Council is requested to provide the
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Fisheries Commission, at the 2007 Annual Meeting, recommendations on: 1) areas that could
be fished on each seamount and, 2) a protocol for the collection of the data required to assess
these seamounts, with a view to future recommendations on management measures for
these areas.
Contracting Parties shall provide the Executive Secretary, in advance of the June 2007
Scientific Council meeting, with all existing data from survey and commercial fisheries that
have taken place in these seamount areas. The Executive Secretary will forward this
information to the Scientific Council for its review in making the above noted
recommendations to the Fisheries Commission.
Vessels may only fish in the defined areas in accordance with the protocol established by the
Scientific Council and adopted by the Fisheries Commission. In addition to the protocol,
vessels fishing in the areas defined in paragraph 5, shall have a scientific observer onboard.
If vessels fishing in the areas defined in paragraph 5 encounter hard corals, notification of
the location of the coral area is to be provided to the Executive Secretary which will
implement an immediate temporary closure of that area to all Contracting Parties pending a
Fisheries Commission decision at the next Annual Meeting.
The measures referred to in paragraphs 5‐9 shall be reviewed in 2010 by the Fisheries
Commission, based on the advice from the Scientific Council, and a decision shall be taken
on future management measures which may include extending the application of these
measures for an additional period or making the closure(s) permanent.

6.9.12.

Strengths and weakness of these procedures

One of the problems is the definition of the bottom fishing activities and exploratory
fisheries; not all Contracting Parties interpret these in the same way. The situation could be
improved through clarification of the definition of the bottom fishing activities and
exploratory fisheries.

6.9.13.

Other management procedures for considered

Most of the measures in place are related with closured areas and we think that it would be
good to study other measures as fishing gear mitigation methods, data collection, etc to
protected the ecosystems.

6.9.14.

Management procedures relating to VMEs

NAFO Conservation and Enforcement Measures (Article 16) describes the procedures
relating to VME and in particular to Coral Protection Zones:
As of January 1, 2008, and until December 31, 2012, the following area in Division 3O shall
be closed to all bottom fishing activities.
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Contracting Parties shall provide the Executive Secretary, in advance of the June 2009
Scientific Council meeting, all existing data from surveys and commercial fisheries that have
taken place in this area. The Executive Secretary will forward this information to the
Scientific Council for its review in determination of a data gathering program for corals.
The measures referred to in this Article shall be reviewed in 2012 by the Fisheries
Commission, based on the advice from the Scientific Council and a decision shall be taken
on future management measures.
Contracting Parties shall establish/incorporate a coral monitoring program into government
and/or industry research programs.

6.9.15.

Strengths and weakness of these procedures

We started the VME studies two years ago and the progress have been quite good.

6.9.16.

Possible improvements for these procedures

We need more time and persons to analyse all VME data.

6.9.17.

Management procedures relating to PET species

NAFO Conservation and Enforcement Measures (Article 170 describes the procedures
relating to PET species and in particular the conservation and management of sharks:
1. Contracting Parties shall report data for all catches of sharks, in accordance with the data
reporting procedures laid down in Chapter III, including available historical data.
2. Contracting Parties shall ensure that fishing vessels fully utilize their entire catches of
sharks. Full utilization is defined as retention by the fishing vessel of all parts of the
shark excepting head, guts and skins, to the point of first landing.
3. Contracting Parties shall require their vessels not to have onboard shark fins that total
more than 5% of the weight of sharks onboard, up to the first point of landing.
Contracting Parties that currently do not require fins and carcasses to be offloaded
together at the point of first landing shall take the necessary measures to ensure
compliance with the 5% ratio through certification, monitoring by an observer, or other
appropriate measures.
4. The ratio of fin‐to‐body weight of sharks described in paragraph 3 shall be reviewed by
the Scientific Council and reported back to the Commission in 2006 for revision, if
necessary.
5. Fishing vessels are prohibited from retaining on board, transhipping or landing any fins
harvested in contravention of these provisions.
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6. In fisheries that are not directed at sharks, Contracting Parties shall encourage the
release of live sharks, especially juveniles, to the extent possible, that are caught as by‐
catches and are not used for food and/or subsistence.
7. Contracting Parties shall, where possible, undertake research to identify ways to make
fishing gears more selective.
8. Contracting Parties shall when possible conduct research to identify shark nursery areas.

6.9.18.

Strengths and weakness of these procedures

Measures have been working quite well to protected sharks. It is necessary to extend these
measures to other PET species in NAFO Area.

6.9.19.

Other management procedures for consideration

Probably it is necessary to understand and know better the biology of the PET species to try
to protectedthem better. To carry out these studies it will be necessary to have more people
and money.

6.9.20.

Data‐poor stocks and the Precautionary Approach

Our score will be 7‐8 because there are enough information for this stock (biological, survey,
fishery) to do a more or less good assessment. The major problem is the inconsistency of the
input data with the assumptions of the different models (stock structure, migration, aging,
etc).
NAFO has implemented the PA approach for all stocks but few stocks have PA reference
points. One stock that is under an adequate use of the PA is the Yellowtail flounder (Limanda
ferruginea) in Div. 3LNO.

6.9.21.

Ecosystem and socio‐economic considerations.

NAFO is starting to develop ecosystem management procedures and this way was captured
in the new NAFO Convention approved in 2007 in its Article II:
“The objective of this Convention is to ensure the long term conservation and sustainable use of the
fishery resources in the Convention Area and, in so doing, to safeguard the marine ecosystems in
which these resources are found.”
With more data and time, experts and money there may be improvements in the application
of ecosystem and socio‐economic considerations.

6.9.22.

Stocks under moratorium/collapsed fisheries

The stock is not under moratorium but there is a recovery plan in place.
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6.9.23.

Strengths and weaknesses of the plan

In recent years, Scientific Council has investigated Management Strategies Evaluation (MSE)
to try to improve the Greenland halibut management strategy. Scientific Council has applied
MSE to evaluate the likely outcomes of various alternative management strategies (Miller et
al. 2007; Miller et al. 2008; Shelton and Miller, 2009) :
This has to date been applied to the NAFO SA 2 + Div. 3KLMNO Greenland halibut fishery,
during the NAFO Study Group on Rebuilding Strategies for Greenland halibut in Vigo in
2008 and subsequent work. MSE involves the evaluation of alternative management
strategies encompassing defined harvest control rules against a range of simulated
realizations of the true fishery and fish stock dynamics (the operating models). The aim is to
find those management strategies that are robust to the uncertainties while achieving the
performance statistics required by the managers.
Development of alternative operating models and management strategies and deciding on
performance statistics requires input from various stakeholders, such as scientists, managers
and the fishing industry. Results of this process provide an insight into those management
strategies that are likely to be successful, and those that will likely fail. Management
strategies are evaluated over the short, medium and long‐term and so are useful when
considering medium‐term rebuilding plans, of the type that currently exist within NAFO for
cod in Div. 3NO and halibut in SA 2 + Div. 3KLMNO. In this sense, the MSE approach
follows the same process that currently happens with discussions between scientists,
managers and industry. It provides a basis for formalising these discussions within sets of
equations and allows for a more complete analysis of the consequences of various actions.

6.9.24.

Stocks managed under a management strategy framework

A management strategy framework is not in place for this stock (not approved by the
Fisheries Commission) but was developed by the Scientific Council.
Management Strategy Evaluation is applied to the Subarea 2+Divs. 3KLMNO Greenland
halibut stock as an aid to decision‐making by NAFO Fisheries Commission. Alternative
management strategies are evaluated against a range of operating models reflecting
alternative possible realities. A number of performance criteria were developed in order to
quantify management objectives. Some of these are based on industry considerations with
regard to catch and catch stability and others relate to the rebuilding, stock conservation and
sustainability. Performance statistics were divided into two types ‐ those that are imperative
and require “satisfying”, and those that are not imperative, but are useful in evaluating the
trade offs. Robust feedback harvest control rules, either based on survey data directly or on
the XSA, show the most promise. Two successful management strategies incorporating
feedback harvest control rules are proposed for further consideration in the management of
this stock (Shelton and Miller, 2009).
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6.9.25.

International Plan of Action (IPOA)

Our opinion is that the NAFO Greenland halibut fishery follow IPOA guidelines (Sea Birds,
Sharks, Capacity and IUU) and the measures related with these guidelines are included in
the NAFO Conservation and Enforcement Measures.

6.9.26.

Current/short term (<5 yrs) management issues

Table 427 Prioritised short term management issues
Priority
Description of issue
1
2
3
4
5

Recovery
Uncertainty input
Ageing
Uncertainty results
MSE

Is issue being addressed?
Yes /no
Yes
Not
Yes
Partially
Partially

How these problems have been addressed is explained by Shelton and Miller (2009). As
example you can see Recovery Plan and MSE development process.
We need that the NAFO Fisheries Commission to approve the MSE and scientific projects to
study the assessment problems. Workshops have been carried out to solve the Greenland
halibut ageing problems and the next one will be in 2011.

6.9.27.

Long‐term (>5 yrs) management issues

Table 428 Prioritised long term management issues
Priority
Description of issue
1
Recovery Plan
2
MSE

Recovery Plan, this plan will finish in 2018 .

6.9.28.

Monitoring procedures

Table 429 Priotised monitoring issues
Priority
1
Assessment problems
2
Recovery Plan
3
MSE

Description of issue

6.9.29.

Monitoring at sea

6.9.30.

Problems observers encounter at sea.

Problems to collect the real data and work space problems because in some vessels there are
more than one observer on board (NAFO and Scientific observers).
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These problems can be addressed through a good, professional and independent
observersteam and the help of the vessels crews to carry out the observers tasks.
There is coordination of observer sampling plans and observer activity across and between
fleets from different Member States and other non‐EU countries. For EU countries in the
RCM meetings and with non EU countries there are some scientific coordination under the
NAFO Scientific Council.
See DCR and RCM reports.

6.9.31.

Strengths and weaknesses of existing monitoring programmes
at sea

More coordination between countries to base the information on fleet and fisheries levels
instead of at the country level. More data collection to implemented the ecosystem
approach.

6.9.32.

Potential improvements for monitoring systems at sea

One way to improve at European level is in the Regional Coordination meetings, but it
would be good to do it also at NAFO Scientific Council level.

6.9.33.

Port‐based monitoring

This point is not applicable for the foreign fleets, maybe for the Canadian fleet, but this is an
Canadian internal matter not accessible for us.

6.9.34.

EU Data Collection Framework (DCF)

The data collected since 2009 appear in the COMMISSION DECISION of 6 November 2008
(2008/949/EC) CHAPTER II. For 2008 the data collected by Spain is presented in Table 430
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Table 430 Spanish data collected under the DCF in 2008 for the NAFO stocks.

X

X

X

X

Hippoglossoides platessoides*

Div. 3M

X

X

X

X

X

Limanda ferruginea*

Div. 3LNO

X

X

X

X

Macrourus berglax*

SA 2+3

X

X

X

X

Raja spp.*

Div. 3LNO

X

X

X

X

Reinhardtius hippoglossoides*

SA 2+3

X

X

X

X

Sebastes spp.*

Div. 3LN

X

X

X

X

X

Sebastes spp.*

Div. 3M

X

X

X

X

X

Sebastes spp.*

Div. 3O

X

X

X

X

X

X

X

X

X
X
Urophycis tenuis*
Div: 3LMNO
* los datos de estas especies son de CAPTURA TOTAL y no de desembarques

X

Fish processing industry

X

Economic data fleets

X

Div. 3LNO

Sex ratios

X

Hippoglossoides platessoides*

Fecundity

X

Sexual maturity

X

Growth

X

Age comp discards

Div. 3NO

Length comp discards

X

Glyptocephalus cynoglossus*

Age comp landings

Length comp landings
X

X

CPUE data

X

X

Quantities discarded

X

X

Quantities landed

X

Div. 3NO

Species specific effort

Div. 3M

Gadus morhua*

Effort

Gadus morhua*

Species
or
Fleet segment

Area / Stock

Survey data

Types of data transmitted

X
X

X

X

X
X

X

X

X

** Datos de 2004, 2005 y 2006

6.9.35.

Strengths and weaknesses of the EU DCF

The normal level of the DCF is country and it should be the European fleet or fishery.
Working more at EU level more than EU countries levels because in the NAFO case it is
European Union who signed the NAFO Convention.

6.9.36.

Gap analysis of past and present scientific projects and data
collection programmes

Table 431 Gap analysis of past and present scientific projects and data collection programmes
Category
Issue
Scientific
1. Stock Structure
2. Biology (growth, fecundity, recruitment)
3. Ecosystem Approach
Data collection
1. Commercial data quality (Catch, effort)
2. Ecosystem data

6.9.37.

Fisheries monitoring in general

NAFO monitoring system is expensive (NAFO Observer in each vessel) and with this
money the quality of the data compiled could be better.
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6.9.38.

Implications of monitoring data and information for
assessment and management

Quality of the commercial data (effort, catches) has big a impact in the quality of the
assessment results. Other important problem that has a big impact on the quality of work of
the NAFO Scientific Council is that in recent years the tasks of SC have increased very much
(ecosystem approach, MSE, etc) but the SC people are the same and the workload has
increased very much.
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7. Please review the key uncertainties about the biology, data and
management for your stock and any other issues relevant to
DEEPFISHMAN

7.1. CS1a

Orange roughy off Namibia

•

The variability of deepsea fisheries habitat is not fully considered, and is hampered
by the scale and long‐term nature of some environmental changes.

•

An ecosystem approach is required to address the effects of fishing on deepsea fish
species and the effects of fishing on the environment. Such an approach should
address trophic linkages, fishing impacts on target and non‐target fish and other
deepsea marine life and their habitats, importance of spatial scale and the
distributions of habitats and species.

•

The main uncertainties for orange roughy include the possible effects of fishing
disturbance and intermittent aggregation behaviour. Future research should
therefore aim at trying to shed more light on these uncertainties.
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7.2. Orange Roughy ICES VI & VII
Orange Roughy are distributed in temperate water in depths between 700 and 1700 meters
in The North Atlantic. The landing statistics show that the continental slopes and seamounts
to the west of The British Isles have produced the highest accumulated catch of this species
in the North Atlantic (34,000 tons) between 1988 and 2008.
The directed fishery for orange roughy to the west of The British Isles started in the early
90´s as a part of the development of deep water fisheries in the area by countries like France,
Scotland and Ireland. The Orange roughy was rapidly depleted in the area west of Scotland
(ICES sub area VIa) and the fishery ceased. The deep water mixed fishery however
continued on target species like Roundnose Grenadier and Black Scabbard fish.
Orange Roughy are concentrating in dense school on seamounts in spawning time that
occurs normally in March. At this time they can be fished in very high numbers. The
seamounts in Sub area VI are relatively smooth and easy to fish with trawl. In sub –area VII
(Porcupine Bank, west of Ireland) the seamounts are much steeper and more covered by
coral, hence more difficult to fish. These seamounts were not efficiently fished until 2001
when Irish trawlers started a direct fishery for Orange Roughy on these seamounts. They
used technology and experience developed under similar conditions in the New Zealand
Orange Roughy Fisheries. A target fishery started in 2001 and the fishery showed to be both
very effective and profitable.
The Irish Fisheries Board (BIM) sent out observers and collected both fisheries data and
biological data from the new fishery. The fishery was very profitable and during 2001 and
2002 the fishery developed very fast.
In order to reduce effort EU implemented total allowable catch regulations (TAC) from 2003.
Despite a relatively low TAC the fishery continued, and naturally it was not easy to get
reliable fisheries data from 2003 onwards.
The Marine Institute in Ireland collected information forms the Fishery in 2003 and 2004, by
sending out observers and collecting personal logbooks from skippers. The data collected
from the fishery showed that the stocks were declining. In order to provide more reliable
data and especially “fishery independant” data the Marine Institute of Ireland carried out
acoustic surveys in 2004 and 2005. The surveys gave very valuable information but did not
give enough information to enable scientist to assess the biomass of the stock.
Because of strong regulations the fishery has steadily declined since 2005 and by 2008 there
has no been longer a targeted fishery for orange roughy. There is no longer any data
collected from the fishery. The Marine Institute of Ireland started annual deep water trawl
surveys in 2006. The information from these surveys can be combined with the data from
earlier surveys and the data from the fishery and to form time series that can be used for
stock assessment analyses.
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As shown and discussed in this document there are many aspects of orange roughy in the
North East Atlantic that makes assessment difficult and uncertain. However, the biology
and the behaviour and seasonality of orange roughy is relatively well known. The fisheries
of orange roughy normally follows a boom and bust pattern.
For rapid developing fishery it is necessary to collect good data from the fishery in an early
stage. In the fishery for orange roughy west of Ireland reasonably good data was collected
from the start of the Fishery (BIM). Soon after the exploratory stage of the fishery the data
collection stopped. In addition after the introduction of TAC the fisheries dependant data
such as logbooks and landings data has become unreliable.
The main use for fishery data is to establish a Catch per unit effort series that is reflecting the
trends of the stock. This gives a relatively good indication of stock level but the data
collection was hampered by introduction of TAC. The commercial CPUE data must always
be treated carefully and it is necessary to investigate how the fishery has been conducted
and if there has been any changes in fishing pattern. Such changes can be changing depths,
moving to new areas. As orange roughy is an aggregating species that gathers on
topographical features is it not certain how much information a CPUE on the directed
fishery can give in relation to stock size as opposed to the increasing skills of skippers. If
enough data is available on orange roughy catches of flat areas either as targeted or bycatch,
this merits further investigation in terms whether a CPUEs would reflect relative
abundance.
Also socio economic factors have been investigated in this study. They show that the fishery
in the beginning flooded the French markets and prices dropped. Still the fishery was very
profitable and hence the fishery continued with all available effort until the TAC was
introduced in 2003.
The fishery gradually changed from a directed Orange Roughy fishery to a mixed deep
water fishery. This type of fishery takes place on flat grounds between the seamounts. The
mixed fishery is more predictable than the peak fishery, and gives lower but steadier
income. Over the years the effort in the targeted fishery on the peaks was reduced shifted to
the mixed fishery.

Regulations are now not permitting a directed fishery for Orange Roughy in VI and VII‐ the
orange roughy protection areas are covering the main areas in area VII, where Orange
Roughy has been caught in the directed seamount fishery. In addition, the TAC for Orange
Roughy is set to zero to 2010. There are however still management issues with the Orange
roughy stocks in VI and VII. Although regulations are not permitting a directed fishery for
Orange Roughy in this area, a mixed deepwater fishery is still occurring and is being
regulated for. This fishery has a bycatch of Orange Roughy. A TAC of zero will result in the
discarding or misreporting of Orange Roughy, making it difficult to gather the data
necessary to assess whether the stock is recovering. In addition there are currently no
fisheries independent deepwater surveys funded to gain information on whether the stock
is recovering. Following scientific analysis is suggested to improve the management of the
stock:
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•
•
•

•

•

To continue the work on the CPUE series and split the data according to fisheries‐ ie
target fishery and mixed fishery for the Irish and French fisheries.
To evaluate the mixed deepwater fishery in a multispecies context and to assess the
proportion of orange roughy caught in the mixed fishery.
To assess if there can be a sustainable directed fishery for orange roughy taking into
account the economic sustainability with regards to required data/sampling/control
costs and the ecological sustainability taking account of the stock and other
ecosystem components from sharks to VMEs
To assess if there can be a sustainable bycatch quota for Orange roughy in the mixed
fishery and if so, how much this would be again considering the economic costs of
data/sampling/control and the ecological costs.
To assess what data needs to be collected in the future to monitor the dynamics of
the stock.

802

7.3. Blue ling in ICES areas Vb,VI,VII and XIIb
7.3.1 Biology
•
•
•
•
•
•
•

Uncertainity regarding age determination.
Above impacts on quality of available growth parameters.
Little known about stock structure and migration within and between stocks.
Recruitment processes and dynamics are not fully understand.
Spawning areas need to be defined spatially with greater accuracy.
Nursery grounds and juvenile distribution poorly understood.
Little known about predator prey relationships and the role of blue ling in ecosystem
functioning.

7.3.2 Data
•
•
•
•

Crucially, there is a lack of abundance indices from fishery‐independent surveys of
the entire stock.
Paucity of discard data for most fleets
Observer data are sparse and not always available to ICES.
Paucity of socio‐economic data at the fishery/fleet level

7.3.3 Management

•
•
•

Do not know Fmsy
Status of stock is not known quantitatively
Has been no evaluation of management measures introduced to protect
spawning aggregations.
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7.4. CS2 French mixed demersal trawl fishery in ICES areas Vb, VI & VII
It is essential that catch and effort data from this fleet are available for stock assessment
purposes. The data required are total catch in tonnes, total effort, geographical distribution
of the catch and effort (catch and effort by ICES statistical rectangles). Sampling data from
this fleet, as required by council regulation (EC) No 2347/2002 of 16 December 2002
establishing specific access requirements and associated conditions applicable to fishing for
deepsea stocks should also be made available.

7.4.1. Stock identity
There is a need for more studies of stock identity some of which are being addressed by
current genetics work. However, genetics studies is not the only way to address stock
identity, other options are for example, analyses of trends in abundance, CPUE, yearly and
seasonal variations in length, seasonal variations of abundance. These latter approaches
could be used for blue ling and greater forkbeard.
For blue ling, high number of juveniles are only observed in Icelandic waters, where small
juveniles (below 20 cm), probably one year old, occur at the coast and individual fish of 20‐
60 cm are caught in both commercial fisheries and surveys. Some juveniles are also reported
in Faerose surveys but densities seem to be low compared to the adult stock size in ICES
Division Vb and XIIb and Subareas VI and VII. Over recent years, there was apparently
concomitant increases in blue ling abundance indices from both the fishery and survey in
Icelandic waters (Va) and in ICES Division Vb and XIIb and Subareas VI and VII.
Greater forkbeard is mainly a bycatch species. Total landings are rather small, juveniles
occur on the shelf and adults down to 1000 m in ICES Division Vb and XIIb and Subareas VI
and VII, as well as futher south (Bay of Biscay) and to the north. Recruitment can be
identified in length distributions from surveys. Therefore, survey time‐series could be used
to assess temporal coherence of recruitment signals.

7.4.2. Survival of discarded sharks
In 2010, the landings of only a minor bycacth of sharks only are allowed. From 2011, no
landings will be allowed so that all deep‐water sharks will be discarded. This implies an
economic loss for the fishery but the ecological benefit is unknown. Some benefit might
come from the incentive to avoid areas where sharks form a high proportion of the catch.
Nevertheless, because they are rarely the dominant species in catchtes and have moderate
market value, sharks have been mainly caught as a bycatch. A high proportion of this by‐
catch might continue.
Based upon visual observation of the conditions of deep‐water catch, it has been considered
that the survival of deep‐water fish returned at sea should be considered to be zero (Koslow
et al. 2000). This may not fully apply to sharks which tend to be brought onboard alive and
not apparently damaged. The survival of sharks returned to sea quicky after capture is
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unknown. Several traumas may occur, including damage to the eyes adapted to low light
levels (it could be, for exmple, that only sharks brought to the surface at night will survive).
Nevertheless, the survival of sharks returned at sea might be worth studying. Options for
tag‐recapture could be considered. One possibility could be to have sharks tagged by
commercial vessels with marks allowing them to confirm they stay at depth. Because high
numbers of marks might be necessary, electronic tagging systems might be too expensive.
This option requires technical investigation.

7.4.3. Selective gear/devices
Another option for sharks would be to avoid their capture by fitting selective devices in
trawls. Because some species of sharks are larger than the main target species (blue ling,
roundnose grenadier and black scabbardfish) and they have a different behaviour (Lorance
and Trenkel, 2006) a sorting device could be efficient. No development has been done so far
but, starting from devices used to exclude dophins, turtles and large pelagic sharks, the
design of a sorting grid and the intallation in commercial trawls could be considered. This
could be the best option to reduce the fishing mortality of sharks but it strongly depends
upon a sufficient difference in size and behaviour in the trawl between sharks and other
species. Most probably it can only be efficient for the larger species (Centrophorus squamosus,
Centrocymnus coelolepis, Deania calcea and Dalatias licha) as other species (Apristurus spp.,
Centroselachus crepidater, Centroscyllium fabricii, Etmopterus spp.) are probably to close to the
size of other target species to be efficiently selected. Netherless, because larger species might
be the most long‐lived and vulnerable to overfishing, selectivity trials seem appropriate. For
sharks, it is unlikely that significant damages due to abrasion from the fishing gear occurs.
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7.5. CS3a Red seabream in the Strait of Gibraltar (ICES Sub-area IX and Bay of
Biscay (Sub-area VIII but also includes VI and VII)
To be developed and agreed under the DEEPFISHMAN Project.

806

7.6. Red (blackspot) seabream in the eastern Mediterranean sea
7.6.1. Data poor situation
P. bogaraveo is not a target species in the bottom trawl fishery, and only occasionally is a
target in longlines and nets.
The exact portion of the fleet targeting the species is unknown and as a result estimations on
various parameters are approximate: Effort; Catches; Discards; Landings; Revenues
Only one scientific Project has been conducted so far to study the species biology (EU‐046 ‐
Petrakis et al., 2001), which covered spring and summer of 2001, focusing mainly on gear
selectivity and age‐growth parameters. As a result, key aspects of the species biology such
as: spawning period, size at maturity, feeding habits, preferred habitat and, migration,
remain to be determined.
Numerous scientific surveys conducted the past 20 years, hold a significant amount of data
on P. bogaraveo, among other species. These data are inconsistent seasonally and spatially,
since their goal was not to study specific species, but marine species assemblages in general.
The bulk of data consider total catch (in No & Weight) and length. In rare cases, sex and
maturity were identified.
Most data are of bottom trawl origin and come from shallow waters in general (<300 m
depth). Sets in deeper strata (where the mature portion of the population resides) are usually
from gillnets. Samplings on gillnets are limited (mainly conducted according to DCR
scheme) and in most cases do not cover the metier targeting P. bogaraveo.

7.6.2. Absence of analytical stock assessments
To date, no attempts have been made to assess the stock and draw an outline of the stock
status. The absence of TACs as a management measure in the Mediterranean, has
established the belief that stock assessment is of no use, if no quotas are to be set. Therefore,
scientific advice has been directed to selectivity studies, suggesting technical measures such
as minimum landing sizes or legal mesh sizes.

7.6.3. Stock collapse?
The most recent research (Petrakis et al., 2001) pointed out that the stock is under alarming
fishing pressure. These authors observed that the coastal longline fishery targeting P.
bogaraveo in the Ionian Sea has collapsed, and has been replaced by a gillnet fishery, with
catches plummeting throughout the years.
However, data from 2004 and onwards show that the stock is recovering (increasing
abundance indices; constant or increasing average size of population). Interviewed
fishermen declared surprisingly high catches during 2007 (100‐500 kg/day).
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7.7. CS3c
•
•

•
•

Black scabbardfish in ICES Sub‐area IXa

No information available for non‐recruited phases. Eggs and larvae have not been
described for this species in this area.
Due to the non‐existence of dedicated studies for stock structure of the species along
the NE Atlantic, a unique stock has been adopted. A common database with all the
information available for the species along the NE Atlantic is required particularly
the data from the French mixed trawl fishery.
Biological knowledge particularly on the growth and reproduction of the species is
required for the whole area.
Occurrence of Aphanopus intermedius in Azores where the Madeiran fleet also
operates. Uncertainties on the spatial distribution of this species as well as the spatial
overlap between this species and A. carbo need to be addressed.
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7.8. Redfish in the Northeast Atlantic
The key uncertainties for Sebastes mentella in ICES areas I and II are:
1) Biology
a. stock structure and migration
b. recruitment control (SSB‐recruitment relationship, fecundity, maternal effects,
larval survival)
c. natural mortality
d. possible effects of climate change (temperature, circulation, acidification)
e. trophic interactions
f. habitat requirements
2) Data and monitoring
a. unreported mortality (unreported catches and discards)
b. lack of species differentiation in fisheries statistics (S. mentella vs S. marinus)
c. past routine surveys provided incomplete coverage of the stock geographical
extent and demographic structure
d. poor knowledge of pelagic versus demersal distribution over the shelf and
shelf break
e. age reading validation and international harmonisation (although this has
recently greatly improved)
f. observation performance (e.g. trawl catchability, hydroacoustic target
strength)
3) Assessment
a. lack of analytical assessment and associated estimates of uncertainties on
stock size, structure and dynamics
4) Management
a. Lack of formalised management plan, reference points and harvest control
rules
b. Complexity in the management of highly migratory and straddling stock
c. Uncertainty in the decision‐making process at the international level (how are
different considerations – biological, socio‐economical, strategic, diplomatic ‐
weighted in the final management decision).

The main uncertainties for the currently two stocks, S. mentella, shallow pelagic and
deep pelagic, in ICES areas V,XII and XIV and NAFO Areas 1 and 2 are as follows:

7.8.1. Biology
•
•
•
•
•
•

Migration patterns of various life stages
Population age structure
Locations of nursery areas
Locations of mating areas
Locations of feeding areas
Natural mortality
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•
•

Trophic interactions
Control of recruitment success

7.8.2. Data
•
•
•

Bathymetric information
Discards and unreported mortality
Age reading

7.8.3. Management
•
•
•

Lack of analytical assessment
Complexity concerning different bathymetric distribution of the stock
Complexity concerning multinational fishery
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7.9. Greenland Halibut in the NAFO area
Refer to the Executive Summary.
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