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1 Introduction

The Deepfishman project includes five types of cadies which have been selected to
illustrate the diversity of deep-water fisheriekeTirst category addresses directed single
species fisheries and focuses on two highly vulrierarange roughy fisheries; the orange
roughy in Namibian waters and the orange roughHZES areas VI & VII, as well as the less
vulnerable blue ling fishery in ICES areas Vb, VM3. The second category looks at a
mixed demersal fishery, i.e. the French trawl figlfer roundnose grenadier, black
scabbardfish and deep-water sharks in ICES areg¥Mb VIl. The thrid category deals

with three artisanal fisheries: The red (blacksgegbream fishery in the Gibraltar Strait; the
red (blackspot) seabream fishery in the easternitste@nean, both of which are vulnerable;
and the Portuguese fishery for black scabbardfid€ES subarea IX which is less
vulnerable. Two case studies were chosen becalespetially rich data, the northeast
Atlantic redfish fishery and the Greenland halifisttery in the NAFO area. The redfish
fishery was later split into two sub-cases, thagiel beaked redfish in the Irminger Sea and
adjacent waters (ICES areas V, XIl & XIV and NAFQ®@eas 1 & 2), and the beaked redfish
in ICES Subareas | & Il.

In this report we first discuss how these stockshseen managed, and then analyse the
socio-economic impact of the fisheries. All ninseatudies are analysed in this report, not
just a selection as specified in the DEEPFISHMANWO

2 Management

2.1 Orange roughy in Namibian waters
The first orange roughy aggregation of Namibia digsovered in 1995 at Hotspot, the

second ground, Rix, was discovered later that yelowed shortly by the discovery of the
thrid, Johnies. In early 1996, the last groundnkies, was discovered. By 1997 three
companies had been awarded quotas allowing thédishtan the four Quota Management
Areas (QMA’s). A total of five demersal trawlersltnaging to the three companies were
licensed to fish orange roughy in 1997 (Boyer gtZ801). By 2007 the number of vessels
had dropped to only one and total catches dechmad around 18,500 tonnes in the fishing
year 1996/1997 to only 270 tonnes in the year ZI&. A joint decision was made by
management officials and the fishing industry tb gthree year moratorium on the orange
roughy fisheries (2008-2010).

The management system of the Namibian fisheriesl\veg setting an annual total allowable
catch (TAC) for each QMA and then allocating indival non-transferable vessel quotas. The
TACs are based on survey biomass results and patalmit effort (CPUE). Entry to the
industry is contingent on obtaining a fishing riffam the Ministry of Fisheries. The

Ministry calls for applications which are then samed according to certain criteria. Effort and
capacity limitations have also been used to mattagerange roughy fishery, as well as
temporal closures. Rotational closures of grourad&lalso been attempted. Thus, Frankies
was closed for a few years and only opened onbehfisl re-aggregated on that ground. Once
Frankies was opened, Rix was closed.



2.2 Deep-water fisheries in the NE-Atlantic

Until 2003, most fisheries in the NE-Atlantic waneregulated, despite concerns regarding
declining deep-water stocks (ICES, 1994; 1996).s€hmncerns coupled with pressure from
Non-Governmental Organisations (NGOs) resultedi®22n the introduction of specific
European Union measures for deep-water fisheriemgenent (The European Commission
Council Regulation No 2347/2002 introduced thedwihg measures:

» Deep-sea fishing permits: Required for vesselshaagcmore than 10 tonnes year
calendar year of deep-water species. Permits weydssued to vessels that were able
to demonstrate catches of deep-water species of than 10 tonnes in any of the
years 1998-2000. Vessels not holding such perméie wot allowed to catch more
than 100 kg of deep-water species in each trip.

» Effort restrictions: Permits could only be issuedvessels that demonstrated that the
aggregate power and/or volume of the vessels hadhamged since the years 1998-
2000.

* Reporting of fishing gear characteristics and fighoperations in log book.

* Vessel monitoring system.

» Designated ports: Vessels were prohibited to landguantity of any mixture of deep-
water species in excess of 100 kg at any placer dtien ports that had been
designated for landing deep-water species.

* On-board observers.

In January 2003, the EU introduced biennial TAGsieepwater species, which together with
the effort system intrdouced by Council Regulanon2347/2002 formed the cornerstone of
the deep-water fishery management policy of the IEldddition, temporal and spatial
closuers and technical measures, e.g. mesh size plegn used to manage the various
fisheries.

2.2.1 Orange roughy fishery

The orange roughy fishery in ICES areas VI & VHrsed in the early 1990s, with French
vessels dominating the fishery at first. Irelantkegd the fishery a decade later (Foley et al.,
2010).

Fishing for orange roughy in the northeast Atlargimanaged by Iceland, Norway, the Faroe
Islands and Greenland, the European Commission§B@€}he North-East Atlantic Fisheries
Commission (NEAFC).

At first the fishery was not subject to any restos, but in 2002 the EC isssued Council
Regulation No 2347/2002 which introduced a totklvedble catch (TAC), as well as the
other measured discussed aobve. Since 2003, texyfisas been managed by a combination
of TAC, licensing and spatial closures. The quetase exclusively for by-catches but since
2010 the TAC for EC vessels has been set at zero.

2.2.2 Blueling fishery
Fishing effort was regulated from 1995 (Counciluiagion (EC) No 2027/95), and in 2003
the EC licensing system was introduced and a TA@os¢he fishery. (Lorance et al., 2010).



Since then the fishery has been managed by TA€ndiag, capacity limits, effort
restrictions, spatial and temporal closures ankrieal measures (mesh size) at national
level. The fishing companies themselves have ase@ne rules for their vessels in order to
comply with annual quotas. Thus, while landingsEtyvessels have been limited to 25
tonnes per fishing trip (Council regulation (EC) R@15/2006), one of the harvesting
companies reduced their landings to 20 tonnes @6 20d 2007, and even further to 15
tonnes in 2008 to avoid quota overrun (Lorancd.&(4.0).

2.2.3 Roundnose granadier, black scabbardfish and deep-water sharks
The French fleet fishing in ICES areas Vb, VI & Vs primarily targeted two species,
roundnose grenadier and black scabbardfish, botddep-water sharks. The fisheries have
been managed by TACSs, licensing, effort and capdiaiitation, spatial closures and
technical measures. For roundnose grenadier aoll btabbardfish, ICES recommends that
catches should be constrained to 50% of the |eafelrd the respective expansions of the
fisheries. The fisheries should be allowed to edpamess it can be demonstrated that they
are sustainable. There is no managment objectw@dmdnose grenadier and black
scabbardfish.
No assessment has been performed for deepwat&sshaecent years. In 2006, ICES
advised that no target fisheries should be perdyitialess there were reliable estimates of
current exploitation rates and stock producitivigcordingly TAC should bet set to zero.
Further, additional measures should be taken teepteby catch of poruguese dogfish and
leafscale gulper shark in other fisheries. In 200&S considered these two shark species to
be depleted, despite the fact that the rates dbegapon and stock sizes could not be
guantified.
Table 2-1 ICES advice for the year 2011.
Source: ICES advice [ittp://ices.dk/advice/icesadvice.agp

Vb Vi Vil

Black scabbardfish 2,500t TAC for areas V, VI, VIl and XII

. No direct fishery. Limit bycatch. Reduction

Blue ling .
in catches
Deep-water sharks
(Portuguese dogfish and Zero catch
Lefascale gulper shark)
Fishery should not be allowed to expand
Greater forkbeard y . . P
and a reduction in catches considered
No directed fisheries and measures to
minimize bycatch
Catches less than 6,000 t and a further
reduction should be considered

Orange roughy

Roundnose grenadier




2.3 Artisianal fisheries

2.3.1 Red (black-spot) seabream in the Gibraltar Strait

The red (black-spot) seabream fishery in the Stfa@ibraltar was managed as a regulated
open-access fishery from its initial exploitationli983 until 1998. Since 1999, a local fishing
plan came into operation which only allowed vesgselssevoracerg a mechanised hook line.
Consequently, a provisional list of authorised eésgias established. The recovery plan set a
maximum of 160 fishing days per boat, a maximurfivef fishing days per week, and a ban
on fishing during the months of February and Maktbwever, the days-at-sea cap was not
binding. Thus, a study by Espino, del Hoyo & Sh@@05), reveals that no vessel in their
sample made more than 103 trips per year duringehes of the first recovery plan (1999-
2001). Landings for sale were only allowed in tloetp of Algeciras and Tarifa. A new
recovery plan was implemented by the Regional Gowent of Andalucia for the years
2003-2008. This plan includes such technical messas closure of the fishing season during
two and half months (15th January—31st March), mim size of fish retained or landed (33
cm total length), authorised vessels list, hook,smaximum hooks per line (100), maximum
number of lines per boat (30), and maximum numbautmatic machines for hauling per
boat (3). As before catches may only be landedigediras and Tarifa. These kinds of
measures are still currently in force in the 2000Rfishing plan.
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Figure 2-1 Management of the red seabreaworacera fishery.
Source: Deepfishman Case Study 3 A Report (2010).

ICES recommends that catches in Subareas IX aribXld be contrained to recent average
catches (2003-2007) of 500 tonnes in Subarea 1X1&diD tonnes in Subarea X, and that
information should be collected for evaluationarfd-term sustainable level of exploitation.
These recommendations have though not been corydigtewed, as the EU has set a
higher total allowable catch (TAC). Landings in I€BSubarea IX have in recent years been
far smaller than TAC, but in 2009 the differencénsen the two was smaller.



2.3.2 Red (black-spot) seabream in the eastern Mediterranean

Entry into the red seabream fishery in the eateedliMrranean (lonic Sea) is controlled by
licenses, but the fishery is otherwise not regdlalo new licenses are now issued,
irrepspective of vessel type, and new boats canemter the fishery through replacement of
older vessel. The old boat must then be decommmediand destoyed or exported. There is
no TAC for this fishery, as the species is notentlly assessed since it is not not among the
target species list of EU-DCR (National Data Cditet Program applying to EU Data
Collection Regulation COM 1543/200®&cientific advice has mostly taken the form of
technical measures such as minimum landing sizegyat mesh sizes. Recently, recreational
fishing was limited to the use of hooks and linelypand all kind of net fishing was banned.
The Greek fleet is comprised of circa 20,000 boaksch corresponds to about 20 per cent of
all the EU fleet. Around 70 per cent of the boaséengines with less than 25 kW engine
power. These vessels do not bear VMS devices amdbidmarket their catches through
official markets. As a result, monitoring is venyfidult and data gathered in the EU-DCR
framework concern just a small portion of the flegbund 2 per cent, from which the total
Effort/Landings is estimated by applying some ragsalgorithms (extrapolation).

As red seabream is not amongst the 27 target spetttae EU-DCR framework for Greek
fishery data, data gathering and estimation of fdat, effort and production is a huge
obstacle to confront. In addition, an unknown nundfdtalian trawlers are exerting their
effort in the deep waters of the area. Informatartheir catches has not yet been available

2.3.3 Portuguese fishery for black scabbardfish in ICES IX

The Portuguese fishery for black scabbardfish isagad by @ombination of TACs, effort
limitations andicensing. Effort regulations were introduced ir©%9the EU regulation No
2347/2002 and TAC in 2003 and in 2004 the Portugaelsninistration set up a new licensing
scheme. (DIARIO DA REPUBLICA/ | SERIE-B No 200/2B-2004).
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Figure 2-2 Management of the Portuguese red seabmefishery.



2.4 Northeast Atlantic redfish

2.4.1 Beaked redfish in the Irminger Sea and adjacent waters

North East Atlantic Fisheries Commission (NEAFC3 in@anaged pelagi. mentellan the
Irminger Sea and adjacent waters through TAC sysiane 1996, but Iceland is responsible
for management of the Icelandic fishery within tbelandic Economic Zone. The fisheries
are managed by a combination of TACs and licending)celand utilises an individual
transferable quota management system.

There is however no consensus on the managemengacoatracting parties of NEAFC; the
EU, Denmark, Iceland, Norway and the Russian Féideravith the parties disagreeing both
on the stock structure, TACs and allocation keysniMinagement objectives have been
agreed upon and no harvest control rules are ateff
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Figure 2-3 Management of beaked redfish in the Irrmger Sea and adjacant waters.

2.5 Beaked redfish in ICES Subareas I & II

The beaked redfish in ICES areas | & Il is mandged combination of TACs, licensing,
technical measures and spatial and temporal cleslire management directly depends on
management procedures used in other fisheriesewhdfish is caught as bycatch
(Steinshamn, 2010). Consequently, it is tightlkdid to the management of other demersal
fish species and the shrimp fishery in the aresh fanagement in the Norwegian and
Barents Sea is also part of integrated managemstamns which also cover environment, oil
extraction and maritime traffic.
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Figure 2-4 Management of beaked redfish in ICES a@es | & 1.

The Norwegian licensing system dates back to 1B&&{en and Heen, 2004) and currently
all commercial fishing by trawlers requires a lisenThe Norwegian fishereis are regulated
through annual regulations on the sharing of TA@safl regulated stocks amongst the
different groups and amongst the participating @ss@ECD, 2005). The individuals vessel
guotas can not be sold or bought, but owners otrtt@an one vessel may merge the quotas
on to one vessel and then decommission the otlsselse However, it is possible to buy
vessels with quotas, and in this way quotas magaieto be semi-transferable.

2.6 Greenland halibut fishery in the NAFO area

Management of Greenland halibut in subarea 2 arididins 3KLMNO became the
responsibility of the NAFO Fisheries Commissiorl 895, which imposed a TAC of 27,000
tonnes for that year. In 2003, the Fisheries Corsimmsestablished a fifteen year rebuilding
plan for this stock, with TACs set at 20, 19, 18.6,('000 tonnes), respectively, for the years
2004-07. The TAC for subsequent years shall béksiti@d taking into account the progress
made in the rebuilding of the stock. Variationd#C between years may though not exceed
15%.

The Greenland halibut fishery is currently manalgge@ combination of TACs, licensing,
effort limitation, technical measures and spatieasores. Spanish and Portuguese vessels
fishing in the area are registered, and new vess@lsot enter the fishery without another
vessel exiting. In Spain, the country’s TAC is adted to individual vessels, but these vessel
guotas are non-transferable. The fishery is regdlay the NAFO Conservation and
Enforcement Measures (2009).
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Figure 2-5 Management of the Greenland halibut in RFO area.

2.7 Conclusion

The deep-water fisheries analysed in DEEPFISHMA&Nmanaged primarily by TACs,
licenses, effort restrictions, technical restrini@nd spatial and temporal closures. The Greek
red seabream fishery is though in effect an opersxcfishery. The only cases of market
based management are found in Norway and Icelanvégian vessels taking part in beaked
redfish fishery in the Barents Sea and Norwegian&e subject to individual vessel quota
regime, and although the quotas as such may béraonsferable, it is possible to transfer
guotas between vessels owned by the same entityefonore, vessels with quotas can be
bought and sold on the market. In Iceland, an 1y&em has been in effect in almost all
fisheries since 1990. There are two kinds of qugiasmanent and annual catch entitlements.
No restrictions apply to transfers of permanenttgsicbut transfers of annual catch
entitlements are subject to considerable restristio

3 Catches and fleets

In this and the following three sections we focad@ur major aspects of the fisheries;
catches and fleets, labour utilisation in the fistgeand associated sectors, processing and
marketing, and economic performance. The caseestutiifer considerably in their data
richness. Whereas information on catches and flegfsnerally available, information on
other aspects is often scarce or missing.

3.1 Deep-water fisheries in ICES Vb, VI, VII & XIIb

The deep-water fisheries in ICES Vb, VI, VII & Xldpnstitute three case studies; case study
1b — orange roughy in ICES VI & VII, case study-1southern blue ling in ICES Vb, VI, VII

& XIIB and case study 2 — demersal mixed fisheryG&S Vb, VI & VII.

Catches of orange roughy in ICES areas VI and KMIraported in Tables 3-1 and 3-2
respectively. After peaking in the early 1990schas in area VI have dwindled to a few
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tonnes in recent years. The development of catohe®a VIl is similar. French catches
peaked in the early 1990s and Irish catches a edeatat.

Table 3-1 Estimates of landings by orange roughy byations in ICES area VI 1988-
2009. Source: ICES WGDEEP Report 2010.

Faroes France E&W Scotland Ireland  Spain Total

2000 136 2 138
2001 159 11 110 280
2002 152 41 130 323
2003 79 2 81
2004 54 2 56
2005 41 6 47
2006 32 1 33
2007 12 12
2008 5 5
2009 2 2
Total 0 672 0 52 253 0 977

Table 3-2 Estimates of landings by orange roughy byations in ICES area VIl 1988-
2009. Source: ICES WGDEEP Report 2010.

France Span E&W Ireland Scotland Faroes Total

2000 1019 1 1020
2001 1022 1 2367 22 3412
2002 300 14 5114 33 4 5465
2003 369 172 541
2004 279 188 467
2005 165 90 255
2006 451 37 488
2007 145 28 173
2008 118 118
2009 15 15
Total 3883 0 15 7997 55 4 11954

Although catches of blue ling have remained maablstthan catches of orange roughy in
area Vb2, they have declined in other areas.
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Table 3-3 Catches of blue ling in ICES area Vb1 bgountry. Tonnes.
Source: ICES WGDEEP report 2010.

Faroe  France Germany Norway E&W Ireland Russia Total
2000 1677 575 1 163 33 1 2450
2001 1407 439 4 130 11 2 1993
2002 1003 578 274 8 1863
2003 2465 1133 12 1 3611
2004 751 1132 20 13 1916
2005 1028 781 15 1 1825
2006 1276 839 21 1 16 2153
2007 1220 1167 212 8 36 2643
2008 642 865 35 110 1652
2009* 523 188 13 15 739
* Preliminary figures.
Table 3-4 Catches of blue ling in ICES area Vb2 bgountry. Tonnes.
Source: ICES WGDEEP report 2010.
Faroe Norway Scotland Total
2000 37 37 74
2001 69 63 132
2002 21 140 161
2003 84 120 204
2004 710 6 68 784
2005 609 14 68 691
2006 647 34 16 697
2007 632 6 16 654
2008 317 91 408
2009* 444 8 160 612
* Preliminary figures.
Table 3-5 Catches of blue ling in ICES area Vla bgountry. Tonnes.
Source: ICES WGDEEP report 2010.
Faroe France Germany Ireland Norway Spain  E &W Scotlartbubinia Total
2000 4,544 94 9 102 108 24 1,300 6,181
2001 2,869 6 52 117 797 116 2,136 6,093
2002 2,177 62 61 285 16 2,027 4,628
2003 7 2,010 2 106 195 3 428 2,751
2004 10 2,264 1 24 24 1 482 2,806
2005 17 2,032 2 33 210 390 29 2,713
2006 13 1,794 1 49 27 3 433 2,320
2007 13 1,814 31 49 113 1 2,021
2008 14 1,574 73 10 112 1,783
2009* 11 1,028 74 31 178 1,322

* Preliminary figures.
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Table 3-6 Catches of blue ling in ICES area VIb bgountry. Tonnes.
Source: ICES WGDEEP report 2010.

Poland  Russia Faroe France Germany Norway E &W Scotlancland Estonia

Total

2000 514 184 500 966 7 2,171
2001 238 210 1 256 337 1,803 4 85 2,934
2002 3 79 345 273 141 497 1 1,339
2003 4 2 510 102 14 113 5 750
2004 1 5 4 514 2 10 96 3 635
2005 15 1 235 1 9 80 341
2006 3 313 2 4 29 351
2007 1 15 109 4 7 30 166
2008 12 2 29 2 2 9 56
2009* 1 10 1 7 19

* Preliminary figures.
3.1.1 French fleet

The French fleet is involved in all three fisheniggler consideration here. The bulk of the
French deep-water fishery is carried out by two pames, which together operate five large
trawlers. Two other companies though participata emaller scale, each operating a single
vessel. It should be noted that some 50 vesselsidimg smaller skipper-owned artisanal
vessels, applied for a deep-water fishing licenseu EU regulation 2347/2002, but either
did not use it or only used it to legalize by-cafahdings of greater forkbeard caught in
significant amount in some areas of the Celticsdesf. As shown in Table 3-7, the size of
smaller vessels in the deep-water fleet is aro@@gtoss registered tonnes (GRT), but the
largest trawlers register on average 880 GRT.

Table 3-7 Number and characteristics of French vesss licensed for deep-water fishing.

2009

2003 2004 2005 2006 2007 2008
20-24 m
Number of vessels 4 5 8 11 12 15
Mean power (kW) 450 450 440 450 440 470
Mean GRT 130 140 170 170 170 180
24-40 m
Number of vessels 32 32 34 28 24 25
Mean power (KW) 710 710 680 660 660 670
Mean GRT 320 320 300 300 310 310
>40m
Number of vessels 18 18 16 13 13 10
Mean power (kW) 1600 1600 1700 1800 1800 1700
Mean GRT 920 920 950 975 975 880

15
470
180

25
670
310

10
1700
880

Vessels in the French fleet primarily use singlédoo otter trawls, but vessels that have
entered into the fishery in later years are thoeghipped for twin bottom trawl and for deep-
water fishing.
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In 2008, only six vessels landed about 75% of the deep-water species landings. These six
vessels are, not surprisingly, more powerful thenaverage vessel licensed for the deep-

water fishery.

3.1.2 Irish fleet

In 2000, a programme to develop an Irish deep-wesleery was initiated with 10 vessels

commencing exploratory deep-water fishing in ICES&aa VI and VIl (Shephard, 2006),

mainly in the slopes of the Porcupine Bank. Grantiing was organised through the Irish
Sea Fishereis Board (BIM), and in that first yeae trawlers were built (Foyle et al., 2010).

A slightly older trawler entered the fishery in 00 able 3-8 presents statistics for Irish

trawlers participating in deep-water fisheriestfoe years 2001 to 2007.

Table 3-8 Characteristics of the Irish deep-waterléet engaged in deep-water fishing.
Source: Deepfishman, Case study 1 B report.

2001 2002 2003 2004 2005 2006 2007
Number of veels 4 5 6 6 4 3 2
Age Mean 1 2 3.5 2.3 4.3 5 7
Max 1 2 6 7 5 6 7
Min 1 2 3 1 2 3 7
Std 0 0 1.2 1.9 15 1.7 0
Length Mean 325 33 33.1 325 33.6 33.1 31.2
Max 40.7 40.7 40.7 38.3 38.3 38.3 38.3
Min 24 24 24 24 24 24 24
Std 8.2 7.2 6.5 5.7 6.5 7.9 10.1
GRT Mean 483 460 491 468 458 488 478
Max 637 637 637 507 507 507 507
Min 340 340 340 340 340 346 346
Std 162 150 154 135 124 133 187
kw Mean 1454 1646 1542 1717 1987 1844 1691
Max 1900 2414 2414 2950 2950 2950 1521
Min 1242 1242 1022 1022 1242 1242 1341
Std 301 502 516 775 833 959 494
3.1.3 Spanish fleet

The Spanish Basque country fleet has in recensyaanprised 4-8 vessels, around 250 GRT
in size. The fleet consists of gill netters, bottlmmg liners and otter trawlers, but in 2004 and
2005 only four trawlers took part in these deepewéisheries.
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Table 3-9 Descriptive statistics for the Spanish Bajue country fleet.
Source: Diez (2009).

Averages 2001 2002 2003 2004 2005
Number of vessels 8 6 6 4 4
Length overall 37 38 36 39 39
Gross tonnage 249 257 239 261 264
Engine power, hp 871 913 900 827 918

3.1.4 UKfleet

During the period 2005-2008, 19, 21, 19 and 17 vessels, regbectif’the English, Welsh
and Scottish fleet caught blue ling as by-catch in ICE&savib1, Vb2, Vla and Vib. There
are also foreign owned vessels registered in the UK, mostijoAbutch, Anglo-Icelandic or
Anglo-Spanish. Table 3-10 presents average vessels 83s8,tgnnage and engine power of
these vessels broken into passive gears, trawlers andisthitegsels.

Table 3-10 Descriptive statistics for the UK vessel
Source: AER (2009).

Vessel type Averages 2005 2006 2007 2008
Number of vessels 19 21 19 17
Passive gears Length 27.3 34 29.6
Gross 184 271.3 228.7
Engine 550.3 527.7 330
Trawlers (mainly nephrops)ength 30.4 40.4 24.1 28.8
Gross 204.8 361.5 264 220.3
Engine 553.8 1066.5 638 609
Whitefish Length 32.6 315 31.2 31.7
Gross 437.5 431.3 422.7 428.5
Engine 1017 1019.7 969.6 973.5

3.1.5 Norwegian fleet

In 2006, 16 Norwegian vessels registered catches of big@lilCES areas Vb1, Vb2, Via
and VIb. The next year the vessels numbered 16 and 13 in 2008loftvegian fleet used
automatic long lines in all these areas, except for excepCES area Vbl where they also
used seine nets. Table 3-1 presents the average numbps gietriyear for the Norwegian

fleet, split by ICES area for blue ling and all species. Bhgik a by-catch for this fleet, as
the Norwegian vessels target ling and tusks.
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Table 3-11 Number of trips per year for the Norwegin fleet.
Source: Correia daSilva (2009).

ICES area Vbl 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

3.2 Namibian orange roughy

The origin of the Namibian orange roughy fisheries traeek b 1994 when an exploratory
fishing license was given to a Namibian fishing comparsetarch for commercial deep-
water fish species. In 1997, five trawlers belonging to thomepanies were awarded quotas
allowing them to fish in the four Quota Management Areas AQM(Boyer et al. 2001). By
2007 the number of vessels had dropped to only one and tiaésaleclined from around
18,500 tonnes in the fishing year 1996/1997 to only 2ii0ds in the year 2006/2007. A joint
decision was made by management officials and the fishéhgiry to put a three year
moratorium on orange roughy fisheries (2008-2010).
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Figure 3-1Orange roughy catches in Namibia 1993-2008. Tonnes.
Source: FAO.

All six vessels taking part in the Namibian orange rouggtefy were trawlers, ranging in

size from 192 to 1,269 GRT. The oldest vessel was built in 1B&fewest in 1990. The
vessels are owned by three fishing companies.
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Table 3-12 Descriptive statistics for the Namibiarileet
Source: Deepfisman Case Study Report 1 A (2010).

Vessel Length GRT  Year buit HP
Conbaroyo Quarto 57 1,269 1988 3,300
Southern Aquarius 54 690 1974 3,000
Whitby 27 192 1977 800
Emanguluko 31 483 1990 1,850
Ulzama 33 264 1,100
Congasa 40 513 1981 1,200

3.3 Beaked redfish

3.3.1 Irminger Sea

Recent results have shown that the pelagic beadsih, Sebastes mentella the Irminger
Sea forms two stocks: deep pelagic stock and shg&agic stock (Cadrin et al., 2009).
Trawlers from the former USSR started fishing shalpelagicS. mentellan 1982 in the
Irminger Sea and in the late 1980°s and early X988wlers from the Faroe Islands, Iceland,
and Norway joined the fishery. Catches have deecktast in recent years. In 2003 they
totaled 55,700 tonnes, but were down to 2,000 t&imm&008.

Table 3-13 Catches of the shallow pelagis mentella.
Source: Deepfishman. Case Study Report 4 — Part (2010).

2003 2004 2005 2006 2007 2008

Faroes 1.955 777 210 334 98 298
Germany 3.579 1.126 1.152 994

Iceland 4306 5.714  3.086 1.287 77 64
Latvia 1.269 1.114 919 1.803 186

Lithuania 21.629 3.698 1.169 466 467 8
Norway 3.214 2721 624 280

Poland 917 1.018 1.17 663 189

Portugal 1926  2.133 278 1372 529

Russia 15.418 13.208 15.562 4953 4.037 1.597
Spain 1.461 1.679 1557 3.576 339 36
Total 55.674 33.188 28.229 15.728 5.922  2.003

Fishing of the deep pelagic stock started a delzdethan for the shallow pelagic stock
started, i.e. in 1992. Although catches there leds® dwindled in recent years, total catches
in 2008 still amounted to 30,000 tonnes.
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Table 3-14 Catches of the deep pelag& mentella.
Source: Deepfishman. Case Study Report 4 — Part (2010).

2003 2004 2005 2006 2007 2008

Faroes 3.938 4.67 1.8 3.498 2.902 2.653
Germany 7.028 2.251 1.836 1.83 1.11
Greenland 3.403 2.419 1.431 744 1.961 1.17
Iceland 44588 31.112 12,919 20.948 18.091 6.721
Lithuania 1.027 1.294 1.394 749
Norway 5.185 6.277 3.95 5.968 4.628 571
Poland 1.889 1.24 1.356 636 219
Portugal 2.109 2.286 1.088 1.313 2.067 1.733
Russia 28.638 31.067 16.323 23.67 21.337 15.106
Spain 9.374 9.996  3.871 6.673 3.81 1.179
Total 104.263 91.967 45.485 67.294 57.936 30.101

The Russian fleet has traditionally been the largkes/er in the redfish fishery, but a
substantial number of Icelandic vessels have alsentpart in the fishery and have even
outnumbered the Russian vessels in some yearsidrhber of vessels engaged in the fishery
has though fallen by a half in recent years.

Table 3-15 Number of vessels by country (not sepaeal by stock).
Source: Deepfishman. Case Study Report 4 — Part (2010).

Faroes Germany Greenland Iceland Norway Poland Rbrtugrussia Spain Total
1995 3 9 NA 28 3 NA 41 4 88
1996 7 8 NA 32 3 NA 30 3 83
1997 7 10 NA 27 3 1 NA 40 4 92
1998 7 9 1 27 2 NA 25 6 77
1999 7 9 1 26 2 NA 20 6 71
2000 2 8 1 26 2 NA 25 6 70
2001 3 7 1 26 4 NA 28 6 75
2002 3 7 1 27 5 1 6 29 6 85
2003 4 6 1 22 5 1 5 27 6 77
2004 4 3 1 22 5 1 5 34 10 85
2005 4 4 1 18 3 1 5 35 11 82
2006 2 3 1 16 5 1 7 28 11 74
2007 3 1 1 15 5 1 6 26 9 67
2008 3 1 12 1 1 6 17 6 47

3.3.2 Icelandic fleet

Table 4 presents an overview of the characterisfitse Icelandic fleet participating in the
fisheries for the years 2003-2008. The vesselsedaive old; the mean age of the fleet has
increased from 20 years in 2003 to 25 years in 2808 large. In 2003, the average vessel
registered 1585 tonnes, with the largest vesselirmes3,239 GRT.

17



Table 3-16
Characteristics of the Icelandic fleet.
Source: Directorate of Fisheries in Iceland and thécelandic Maritime Administration.

2003 2004 2005 2006 2007 2008

Number of vessels 23 22 17 18 16 13
Age Mean 20 20 23 22 23 25
Max 29 32 33 34 35 36
Min 3 4 7 6 7 10
Std 9 9 9 10 10 9
Length Mean 65 66 65 68 69 66
Max 86 86 79 86 86 79
Min 51 51 51 57 57 57
Std 10 9 8 8 9 7
GRT Mean 1585 1679 1502 1769 1792 1591
Max 3239 3239 2157 3239 3239 1999
Min 745 924 924 932 1141 1141
Std 630 596 384 611 601 314
kw Mean 2638 2750 2458 2902 2884 2529
Max 5520 5520 3680 5520 5520 3680
Min 1619 1691 1691 1691 2060 2060
Std 944 907 511 1012 955 478

3.3.3 ICESareasI&II

Traditionally, the fishery fo. mentellavas conducted by Russia and other East European
countries on grounds located south of Bear Islamatds Spitsbergen, but since 1991 the
fishery has been dominated by Norway and Russia.

A directed pelagic fishery fd8. mentellan international waters of the Norwegian Sea aigtsi
the Norwegian EEZ has developed since 2004. Lasdhg. mentellaaken in the pelagic
fishery for blue whiting and herring in the NorwagiSea have been reported in 2004 and
2005. Since 2006 this fishery developed furthdsegoome a directed fishery with 31 trawlers
from seven countries taking part in the fisher@98.

3.3.4 Norwegian fleet

Only few Norwegian vessels have taken part in thé&f mentelldishery in recent years. In
2000, there were three trawlers engaged in theryshout the number had doubled in 2003,
only to decline again in the ensuing years.

Catches of the Norwegian fleet amounted to aroyd@ddtonnes, except in 2003 and 2004
when they were 8,000-9,000 tonnes.
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Table 1 Number of Norwegian vessels and catch (ioines)
Source: Kaspersen 2008.

Number oi Catch
vessels  (tons)

2000 3 5,232
2001 4 5,222
2002 4 5,291
2003 8 8,399
2004 6 8,998
2005 4 4,574

3.4 Greenland halibut in NAFO areas

The target fishery for Greenland halibut in thisn@gement area began in the early 1960'’s in
the deep-water bays of eastern Newfoundland, pdatig Trinity Bay. As catches declined
there, fishing effort increased in the other bdgs@the east and northeast coast of
Newfoundland. Subsequently, vessels moved furtfighare to the deep channels running
between the shallow fishing banks. In 1990, amisedishery for Greenland halibut
developed in the NAFO Regulatory Area (NRA), of Bivand 3M, in the deep-water areas
known as Sackville Spur and Flemish Pass.
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Figure 3-2 Catches of Greenland halibut in NAFO suarea 2 and
divisions 3KLMNO 1960-2007.
Source: Deepfishman Case Study 5 Report (2010).

3.4.1 Spanish fleet

Apart from Greenland halibut, the Spanish fleeb alstches other incidental species, mainly
redfish, skate, roughhead grenadier and prawn,ibddAFO waters as well as in other
fishing zones, such as Hatton Bank, Irminger, SsalpbReykjanes, Greenland, southwest
Atlantic and the Falkland Islands.
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Only four vessels took part in the Greenland halflslhery when Spain entered the fishery in
1990. The number of freezer trawlers though grest/ifathe ensuing years — not least
because of the extraordinary catches — and by ttf#9fleet counted 33 ships. The number of
trawlers engaged in the fishery then remained ntluelsame for the next decade and in 2005
there were still 35 vessels active in the fishétgwever, since the introduction of a recovery
plan in 2004, the number of vessels has shrunkre2d08 there were only 14 Spanish
trawlers engaged in the Greenland halibut fishery.

The average trawler active in the period 1992-2@@#stered 762 GRT, had a carrying
capacity of 1111 tonnes and was able to processz@) up to 29 tonnes per day.

During the period 2001-2005, 43.6 per cent of tiest’'s landings came from NAFO zones
and the remaining 56.4 per cent came from the disl@ng grounds. Of these 43.6 per cent,
32.8 per cent correspond to Greenland halibut taysl{Garza-Gil and Varela-Lafuente,
2009).

3.4.2 Portuguese fleet

First records of Greenland halibut catches of Rurtge vessels in the NAFO area date from
1973, but until 1981 there were only incidentatbatecords in all divisions. Since 1995, the
Greenland halibut fishery, along with the red fishery, has been the mainstay of long-
distance Portuguese fleet operating in NAFO. Iemnégears the Greenland halibut catches
have remained stable in all divisions with the gtiom of division 3M where catches have
increased.

In 2007, the Portuguese fleet consisted of 13 ingeizawlers which registered on average
1,650 tonnes. The trawlers were owned by five congsa which were also engaged in
processing and preserving of fish products. Thel&ns typically have a crew of around 35
members and the average fishing trip lasts 4-5 hsofithe crew usually remains unchanged
throughout the trip. Most of the vessels have theme port in Aveiro or Lisboa.

3.5 Artisanal fleets

3.5.1 Tarifa fleet

The beginning of the seabream fishery in the Stfa@ibraltar can be traced back to the
1970s when vessels from Ceuta began to explopoiential. Vessels from Tarifa began to
exploit the fisheries in the 1980s, and the fistagrgkly grew in importance. Thus, whereas
the proportion of red bream in captures in Tarifeoanted to only 10% in 1980, it had grown
to 50% in 1990, and 93% of total landings in 199@anish landings from this fishery cover
almost the 70 % of the landings for the speciab@lCES subarea IX.

In 2007, there were 103 authoritized vessels irvtinacerafleet, which utilises mechanised
hook line baited with sardine. The boats are smallaverage 10 metres long and just over 6
GRT. The fleet has increased considerably sincé¢lgening of the fishery in the early
1980s. In 1984, it included 55 vessels, but in 20@lr number had increaed to 108 vessels..
Not all vessels in theoracerafleet report catches of red seabream, and theralso some
unautorisized vessels that land red seabream.
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Table 3-17 Summary statistics for thevoracera fleet in 2007.
Source: Deepfishman Case Study 3 A Report (2010).

Average Min Max St. dev.
Length 9.8 5.5 15.0 2.1
Size (GRT) 6.4 1.1 19.0 4.2
Horse power (kW) 47.5 5.2 132.5 28.7

3.5.2 Greek fleet
The Greek fleet taking part in the red black-smattseam fishery in the eastern

Mediterranean can be divided into four segmentsiegers, trammel netters, longliners and
trawlers. The trammel net fleet is by far the nmasherous, counting over 1,400 vessels in
2009. The fleet also included 263 gillnetters, at&gliners and 20 trawlers. It should be noted
that these vessels catch other species apart &drlack-spot seabream. Gillnetters, trammel
netters and longliners are on average smallertthariers.

Table 3-18 Descriptive statistics for the Greek ditet fleet.
Deepfishman Case Study 3 b Report (2010).
2003 2004 2005 2006 2007 2008

Vessels 535 113 172 150 225 263
Average Length (m) 10 10 10 9 10 10
Average Age (years) 24 25 26 23 22 23
Average Engine Power (KW) 13.8 13.8 13.6 13.7 14.8 15.4
Average size (GRT) 14 1.4 1.4 1.4 1.6 1.7

Table 3-19 Descriptive statistics for the Greek trenmel net fleet.
Deepfishman Case Study 3 b Report (2010).
2003 2004 2005 2006 2007 2008

Vessels 835 1,091 1,041 1,105 1,163 1,409
Average Length (m) 10 10 10 9 10 10
Average Age (years) 24 25 26 23 22 23
Average Engine Power (KW) 13.8 13.8 13.6 13.7 14.8 15.4
Average size (GRT) 1.4 1.4 1.4 1.4 1.6 1.7

Boats practicing gillnet and trammel net fishedes categorized as “coastal boats bearing
nets” and are indistinguishable in terms of capasize, age. As a result, figures in Tables 3-
8 and 3-9 above are similar.
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Table 3-20 Descriptive statistics for the Greek logline fleet.
Deepfishman Case Study 3 b Report (2010).
2003 2004 2005 2006 2007 2008

Vessels 10 18 43 37 40 78
Average Length (m) 9.6 10.0 9.9 9.7 9.7 9.4
Average Age (years) 25.4 21.1 21.9 21.3 20.8 19.8
Average Engine Power (KW) 17.4 17.1 17.0 16.7 17.2 17.2
Average size (GRT) 1.9 1.9 1.9 1.9 2.0 1.9

Table 3-21 Descriptive statistics for the Greek travl fleet.
Deepfishman Case Study 3 b Report (2010).
2003 2004 2005 2006 2007 2008

Vessels 30 20 20 21 20 20
Average Length (m) 23 23 23 23 23 23
Average Age (years) 23 24 24 26 24 25
Average Engine Power (KW) 284 282 276 279 270 272
Average size (GRT) 73 70 72 73 77 77

3.5.3 Portuguese fleet
The Portuguese black scabbardfish fishery begd®83 on the continental slopes off the

coast within the Portuguese Exclusive Economic Zdhe Portuguese Fisheries Research
Institute (IPIMAR) had previously conducted explorg surveys in collaboration with the
harvesting sector. These surveys involved seardbiniipe fishing grounds and conducting
preliminary biological studies on the stock, ashaslexperimenting with longline fishing
(Bordalo-Machado and Figueiredo, 2009). Fishermem fthe island of Madeira (Portugal)
had extensive experience fishing with deep-sedilomgear (Leite, 1988) and took part in
developing the fishery.

Most of the black scabbardfish catches in ICES Bfesre taken by Portuguese vessels. Total
harvests have fluctuated between 2,500 and 4,50@#oin the last 20 years, but have risen
somewhat in recent years.
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Figure 3-3Black scabbardfish catches of the Portuguese fleit ICES area IX during
1988-2009. Preliminary figures for the last year.
Source: Deepfishman Case Study 3 C Report (2010).

When the black scabbardfish fishery started thet temprised small artisanal vessels which
were on average 11 meters long, had a GRT of Ieand an engine power of 100 kW. In
the early 1990s, the vessels became larger and poarerful, and in 2002 and 2003 still

larger boats entered the fleet. By then the avevagsel was 17 meters long, had a GRT of 45
tonnes and engine power of 310 kW. At presentltet Eomprises 17 vessels, most of which
have their home port in Sesimbra. The vesselsrae/erage 17.5 meters long, a GRT of 43.3
tonnes and engine power of 237 kW.

Table 3-22 Summary statistics of the 17 vesselstime fleet in 2009.
Source: Deepfishman Case Study 3 C Report (2010).

Mean Min Max St. dev

Length M) 17.5 12.8 24.5 3.8
GRT 43.3 - - 26.5
Engine power (kW) 236.8 106.0 445.0 1146

Although investments have been made in fishingelesthe gear used has not changed much
since 1984. The vessels use a horizontal bottoglit@as their main fishing gear with
alternating floats and weights at constant intenahdng the main line. The number of hooks
used on the fishing gear has increased from ah6004at the beginning of the fisheries to
about 4,000-10,000 in 2004. Automatic line devicage not been introduced and little
changes have been made to the fishing operatiosiscas(Bordalo-Machado and Figueiredo,
2009).
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3.6 Ownership
As a general rule, larger vessels are owned byelsting companies, while smaller boats are

most often skipper-owned. Thus vessels in the SpaBasque country fleet are usually
company-owned, as are trawlers in the Spanish anddgiese NAFO-fleet, and the French,
Icelandic, Norwegian and Namibian deep-water fleewever, all the Irish vessels were
owned by skippers and in the UK, vessels are ethered by companies or skippes, or under
joint ownership. Boats belonging to the artisamsdidries in Greece, Portugal and Spain are
most frequently owned by the skippers, and in n@ages run as family businesses.

3.7 Length of trip and distance to port
The largest trawlers in the French fleet can beyawan homeport for up to 29 days, but land

in Scotland or Ireland every 9 days where parhefdrew is relieved and the catch
transported to France by lorry. Trawlers rangirggrr30-38 meters carry out trips of 24 days
and land their catches in Ireland or France eviergrsseven days.

Home ports of French vessels engaged in the dehuersp-water mixed fishery are
Boulogne-sur-mer and Lorient in France. A few yeags a third port, Concarneau, hosted a
significant part of the fleet but is now marginalraost vessels were moved to Lorient. The
bulk of the catches are not landed in these Freods but in Scottish, e.g. Lochinver and
Ullapool, and Irish ports, e.g. Killybegs.

The fishing grounds for orange roughy are aboutrd&@tical miles away from the main Irish
ports Fenit, Killybegs, Galway, Dingle and Ros aimHome ports and landing ports are
mostly the same. The average fishing trip for Insksels lasts 10 days.

Hull, Ullapool, Aberdeen and Fraserburgh used tthikemost important ports for the UK
deep-water fleet, but now all the vessels are &éetgawlers which can land anywhere they
choose. Nevertheless, if they land blue ling oeotlteep-water species, they are subject to
regulation 2347/2002 which requires these speoiég tanded in designated harbours.
Scottish trawlers though still have homeports vikey tend to land.

The Spanish Basque country fleet has its homeip@ndarroa, approximately 1800 km
from its main fishing grounds for blue ling but itsin landing ports are in Ireland, only 35
km from the fleet’'s main fishing grounds.

Vigo in Galicia is the home port for the SpanishPAfleet. The distance from the fishing
grounds in the Flemish Pass (divisions 3L-3M) ipragimately 1675 nautical miles.
Although trips take on average 3-4 months, the asgivn most cases remain unchanged
through the duration of the whole trip. The trawl|exhich are equpped with on-board
freezing facilities, have a crew of about 24 pessdiut the number of seamen can be
considerably higher as the same members do noysalmake up the crew.

As the fishing grounds of the Portuguese fleetlagesame as for the Spanish fleet, the
distance between the fishing grounds and homeantirigs ports of the fleet is similar.
Aveiro on the north coast of Portugal is the mogtartant home port for the Portuguese fleet.
The average fishing trip lasts 4-5 months, withdhev usually remaining unchanged
throughout the trip.

For all the fishing grounds the home port is thmeas the landing port, with Walvis Bay and
Luderitz the most important ports. The four fishargas for orange roughy are 100-320
nautical miles from home port.
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The most important home ports of the Icelandictfeee Reykjavik and Hafnarfjordur in the
southwest and Akureyri, Olafsfjordur and Saudarkrak the north. The distance from home
port to the main fishing ground of deep pelagidistdis 100-200 nautical miles. The distance
from home port to the main fishing ground of shallpelagic redfish is 500-600 nautical
miles.

Gillnetters and longliners engaged in the blacksgabream in the lonian Sea usually go on
one day trips, while trawl vessels may stay ouayaldnger.

The distance from the homeports to the fishing gdsus about 105 km (57 nm). The main
landing port is Sesimbra which is about 31 km, r{fr¥), from the main fishing grounds.
Fishing trips usually last 2-3 days, with vessalsally departing at dusk and steaming for 1-6
hours. Once they have reached the fishing grourelfighermen deploy the prepared baited
longline gear into the sea and mechanically hathénlongline gear set in the previous 24-48
hours. Deploying the baited longline usually takbsut 2 hours while hauling the previous
longline takes about 8-15 hours (Bordalo-Machadal,e2008).

Most of the seabream fishing takes place very doske home ports of theracerafleet,
Algeciras and Tarifa, especially the latter. The ports are the only two authorized landing
ports in the Strait of Gibraltar fishing plan reguary area. Trip lengths are no longer than a
day.

3.8 Conclusion
The fleets taking part in the fisheries in the ntases highlighted in DEEPFISHMAN vary

considerably in size and scope. In essence this fbe@ be categroised as artisanal fleets,
industrial fleets, consisting of only a handfueissels, and large industrial fleets, primarily
the Spanish, Icelandic and Portuguese fleets.

The Greek artisanal fleet is the most numerous jpeming close to 1,800 vessels, ranging
from 10 meter long gillnetters and trammel netter@3 meter long trawlers. The fleet has
numerous home ports and catches are landed intimemel,200 ports. The socio-economic
effects of the seabream fisheries are thereforéimded to a few communities, but are felt in
a considerable part of the country. Reliable infation on total catches is scant.

The red seabream fishery in the Strait of Gibradtad the black scabbardfish fishery off
Portugal are by contrast very local. In Spain, nodshe catches are landed in the port of
Tarifa and in Portugal in the port of Sesimbra. Bpanishvoracerafleet numbers 100 boats,
whereas the Portuguese fleet counted 17 vess2@0® The local effects of the fishery are
quite profound.

In France, Ireland, the UK and Spanish Basque cptimére are only a handful of vessels,
mostly trawlers, taking part in the deep-waterdisbs in the waters around the British Isles
and west of Ireland. Catches of the fleets haverfalrastically in the last decade; the orange
roughy stock and deep-water shark stocks have degeted, and although the blue ling is
less vulnerable catches in most ICES areas havmeec

Catches of shallow pelagic beaked redfish in thenger Sea and adjacant waters have fallen
from 55,700 tonnes in 2003 to 2,000 tonnes in 2888, catches of deep redfish from
100,300 tonnes to 30,100 tonnes over the samedhdiie number of Icelandic vessesl taking
part in the fishery has dropped from 26-27 to 1283 than a decade.Norwegian catches in
the redfish fishery in the Barents Sea and the dgran Sea have remained fairly stable in
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recent years, hovering between 4,500 and 9,00@&rut only a handful of Norwegian
vessels have taken part in the fishery.

The Greenland halibut NAFO fishery has also dedlirie 2008, only 14 Spanish trawlers
took part in the fishery, whereas in 2005 the fteminted 35 ships. In 2007, there were 13
Portuguese trawlers taking part in the fishery.

The orange roughy stock in Namibian waters has depteted and a moratorioum on fishing
has been in effect the last few years.

Most of the NE-Atlantic and Namibian deep-watehéses tell a similar story of good
harvests in the beginning of the fishery and théaridy steep decline, resulting in small or
even zero TACs. In general, there are only a fesgels from each country taking part in the
fisheries, except in the case of Iceland, SpainRortugal where the deep-water fleets have
until quite recently each consisted of more thaw@&ssels, usually large freezer-trawlers.

4 Utilisation of labour

4.1 Namibia

In 2006/2007 there were just two vessels engagdideimrange roughy fishery, the Southern
Aquarius and Emanguluk. Each vessel has an averageof 35 on board. The catch of both

these vessels was processed on land by Deep Ooe@assors (DOP). However, information

is unavailable on the number of employyes engagetthe processing of orange roughy. A

third harvester, Atlantic Sea Products, operaté@ezer trawler which processed all catches
on-board.

According the FAOQ, the fishery sector including aquiture is estimated to have employed
5,775 persons in 2003, while the secondary seictoprocessing and marketing, is estimated
tohave employed 7,925. The total population ofdabentry was then close to 2 million. The

fisheries sector and deep-water fisheries in paderi¢c thus only played a minor role in the

country’s labour market.

4.2 Irish fisheries

On average, there were 10 persons fully employedrigd vessel taking part in the orange
roughy fishery. Of these, approximately 7.3 werseat while 2.7 crew members were
employed in various on-shore activities. All thewwrmembers were men. In the Irish deep-
water fleet, 76 per cent of the crew was Irish wtienfishery started in 2001. Gradually,
however, foreigners became a larger proportiomefcrews and in 2005 68 per cent of the
crew was foreign. The foreigners, mostlyy east Baams, were mainly working as
deckhands. The engineers and the skippers and matesisually Irish with a few
exceptions. Only one of the vessels used Irish cmly, but this vessel left the fishery in
2005. Only one Irish long-liner took part in thei®lling fishery in 2000, but two larger
vessels joined the fishery the following year. Bhealler vessel had a crew of 9, with
additional 3 men employed onshore. The larger lorgrs also had crews of 9. All the
workers are male. In 2001, half the crews werénJimit this gradually changed in the next
few years and by 2004 80 per cent of the crews ather from Portugal or Eastern Europe.
Irish vessel owners are members of producer org#airs but crew members are not
members of any union.
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At the beginning of the fishery, wages were good @uereby attractive for Irish labour.
However, declining catches lead to decreasing wagdghat made the fishery less
competitive. Decreasing profits lead vessel opesatwlook elsewhere for suitable labour,
and thus the share of foreigners increased. Gomadogeaic conditions facilitated exit from the
industry and into other branches of economic agtiiihe boom years also attracted foreign
labour to the country, which competed with locahBrmen for crew places. Irish crew
members have, however, claimed that the ship owpreferred foreign crew not only
because of lower wages, but also because foreigitreot demand the same level of social
security as Irish fishermen. It seems that the ghdrom peak fishery for orange roughy to
mixed deep-water demersal fishery had consideefidet on the employment structure, as
the fishery on the flats was fuel intensive anddgd low price catches. This in turn forced
labour costs down.

Table 4-1 Composition of crew and total number ofishermen employed by Irish vessels
engaged in deep-water fishing.
Source: Deepfishman, Case study 1 B report.

Number Irish  Foreign Total Mean %
of vessels crew crew crew crew (n) Foreign

2001 4 39 12 51 12.8 23.5
2002 5 35 14 49 9.8 28.6
2003 6 28 20 48 8 41.7
2004 6 23 25 48 8 52.1
2005 4 12 26 38 9.5 68.4

All vessels used to have a share system whereathk was devided by the number of shares.
However, a system of fixed payments became dominbhah it became more common to use
East European crew.

Table 4-2 The Irish fleet. Total employment, earnigs and gender distribution for 2002-
2003.
Source: Deepfishman, Case study 1 B report.

Whole Deepwater
economy  Fishing trawlers

Employment  1.764 milion 10,584 80
% male 58% 99% 100%
Average € 35,411 €9,500 €40,000

In 2002-2003 there were about 1.7 million individuamployed in Ireland, whereof just
10,600 engaged in fishing, and just 80 in deep-mfetieeries. Average wages in Irish
fisheries were then only €9,500, but wages in #epewater fisheries were four times higher,
and considerably higher than average wages indtieoeny as a whole. No females were
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then employed by the deep-water trawlers, and wameste up only 1% of those engaged in
the fisheries as a whole.

4.3 French fisheries
In 2005 there were 1,077 fishermen (full time eglent) employed by the two French fleet

segments partly engaged in deep-water fisheries. ylears later, the number of fishermen
had declined to 905. In 2006, total employmenhmm FErench fisheries amounted to 13,400
FTE, and 13,155 in 2007. Hence, the two fleet sedsepresent less than 7% of the total
employment at sea. It is estimated that in 2006 htdrvesting sector employed around 19,900
people and the processing sector 18,500. Total@mmnt in the economy then amounted to
27.6 million people. The share of the fisheried@msan total employment was thus only
0.14%. It is therefore safe to say that deep-wiggberies contribute very little to the national
employment.

Table 4-3 Number of fishermen (full time equivalent employed by
French vessels engaged in deep-water fishing.
Source: AER (2009).

2005 2006 2007
24-40 m 746 657 641
>40m 331 264 264
Total 1077 921 905

In a recent survey, it was found that the fisheeieployed 818 women, whereof the shellfish
culture segment employed 616 and 182 were employegssels in thPetite péche (costal
fisheries)category. Trips made by vessels in that categangllyslast less than 24 hours.
There was no indication that any women were tagisug in the deep-water fisheries.

Crew size is governed by local agreements betwi@rosvning companies and crew unions.
A vessel over 45 meters usually has 14 or 15 crewalepending on the conventions between
crew unions and the ship owning companies. The&Mh&ter longs vessels usually have a
crew of nine and the 25 meter trawlers a crewxbsiseven. These figures represent the
number of crewmen on-board during fishing tripg, the total number of crewmen for each
vessel is higher due to the turn-over of crew betwlgshing trips. This enables the vessels to
stay longer out at sea than would be possible avgimgle crew. Trawlers with 14 or 15
crewmen on-board have an additional crew of sixfardcrewmen respectively and trawlers
with sex or seven crewmen on board have an additmew of two or three. This system of
crew turn-over is not implemented on 30-38 metawkers.

Even though shortage of crew can be a problenmasti employment of foreign crew is very
limited. First, employing non-EU citizens is reqsrobtaining residential permit for them.
There may also be few trained crewmen availablengntive immigrants. Second, even for
EU citizens, employing foreigners may imply somditidnal administrative work to the
employer. It is therefore likely that only seriai®rtage of able seamen would make
harvesting companies willing to recruit foreignersa substantial scale. Lastly, foreign crews
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command the same wages and social security cotitnitsuas locals, so there is no cost
incentive to employ foreigners instead of Frencimsen.

The four companies active in the deep-water fislaeeyall member of the same uniadmion
des Armateurs a la Péche de Franasich typically represents fishing companies|udang

the tropical tuna fleet segment. Historically, thison has been very influential in key
negotiations, notably for the CFP in the 1970-198d in the Law of the Sea Conferences.
Some unions are established with fishing as th@gue scope but others are more general in
the sense that they represent workers from albsgatven though they may have a specific
section for seamen or fishers. Strangely enougppsks and crews can be members of the
same section in some of these unions. Usually skipgpeak louder than the crews and the
positions claimed by these unions, e.g. on sosfalds, may at times be a bit ambiguous. By
law there is a strong presence of unions in mastutions overseeing fisheries, their
management and social structures etc. The numissaté taken by each union in boards and
general assemblies etc. depends on the resultsatioes, where only registered unions
approved by government may present candidatesiditi@an, there is often a specified
allocation of seats for crews and employees, swipess, processing industries, cooperatives,
and mariculture etc.

The five (>40 meter) big trawlers all operate unaleegime of a fixed minimum wage plus a
proportion of the sales, excluding such costs ekdnd gear, etc. The two smaller vessels
also have a minimum wage and a share regime butdsts are deducted before sharing.
There is no data available on unemployment inigterfg sector but indications suggest it is
not a major problem. On the contrary, there ratfpgrears to be a shortage of the number of
men willing to stay in fishing. This shortage atfeboth small and large vessels alike.

4.4 UKfisheries

The English, Welsh and Scottish fleet employed 88ers in 2007. Of those, 72 were
employed in the North Sea (NS) and West of Scot(&dS) demersal single rig fleet and 21
in the West of Scotland single rig nephrops trdegt. Vessels in single rig fleet had an
average crew of 8, while the single rig trawlerd bha average crew of 3

The main wage structure within the English, Welstl Scottish fleet is crew share. Average
crew share per vessel, in pounds sterling, by #eeshown in Table 4-4.

Table 4-4 UK fleet. Average crew share per vessé&ounds sterling
Source: Deepfishman Case study 1 C.

2005 2006 2007
NS & WoS demersal single rig 230,300 367,100 284,300
WoS single rig nephrops trawl 32,900 30,200 48,900

4.5 Spanish Basque country fisheries
In 2001, the Spanish Basque country fleet empldylgtlseamen, but in 2005 the total crew

size had dwindled by a half. However, the average/size has remained much the same,
13-16 seamen per ship, but the number of vesdaigtpart in the fishery has fallen from 8
to 4. Some of the workers in the Spanish Basquant@pileet are emigrants from Africa. An
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association of producers acts as a fishermen’sedsm in the Basque country fleet. The
main wage structure within the Basque country fieetew share.

Table 4-5: Employment and average crew share (Eurpsn the Spanish Basque country
fleet.
Source: Diez (2009).

2001 2002 2003 2004 2005

Number of seamen 112 78 96 56 52
Average crew share 588 247 323 402 463

4.6 Artisanal fisheries

4.6.1 Spanish seabream fishery
In 1986 there were 55 vessels in tloeacerafleet with a total of 185 crew members, whereas

in 2001 the 108 vessels taking part in the fishag a combined crew of 356 members. Since
the crew of anverage numbers 3-5 members, it refine likely that the current fleet of 103
boats employs 350-400 fishermen.

Most fishermen in Tarifa belong to the Brotherh@bdrishermenCofradia de Pescadorgs
which carries out several functions related toftlgeries, such as where, how and when
partners can fish, safety issues at sea, fish aakksesolves conflicts between fishermen. The
Brotherhood also defends the interests of therfgsbommunity. Wages are usually based on
some kind of share system

4.6.2 Greek seabream fishery
In 2008, the total number of fishermen employediéssels taking part in the target red

black-spot seabream fishery (gillnets & longlinesjounted to approximately 1,000
individuals. This number decreased to 555 fisheroreaverage, during the period 2003-
2008. However, the vessels engaged in the redesmabfishery also take part in other
fisheries and these figures therefore overestitiatdocal importance of the red seabrem
fishery. Trammel net vessels employ the greatesth@n of fishermen which is not surprising
considering the fact that those vessels are thé muoserous. Gillnetters, trammel netters and
longliners usually have a crew of 1-3, while trassksels have a crew of 5-6 members.

Table 4-6 Number of fishermen employed in the fishig by fishing gear type.
Deepfishman Case Study 3 b Report (2010).

2003 2004 2005 2006 2007 2008

Trawl 165 110 110 116 100 100
Gillnet 802 169 343 270 450 789
Trammelnets 1,253 1,636 2,083 1,989 2,326 4,226
Longline 15 27 86 66 80 233
Total 2,235 1,942 2,622 2,440 2,956 5,348
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4.6.3 Portuguese scabbardfish fishery
Individuals taking part in the black scabbardfishéry can broadly speaking be divided into

three categories; crew, land-based employees amegsing works. The crews are
responsible for all the operations at sea and somastthe preparation of fishing gear, but
preparing the longline is otherwise in the hand&nfl-based employees. Sesimbra, the main
port, has one processing firm where the catchepracessed and packaged.

Table 4-7 Composition of workers in the black scabdrdfish sector in 2009.
Source: Deepfishman Case Study 3 C Report (2010).

Processing
Land-

Crew based Males Females Total
Employees 121.0 112.0 25.0 16.0 274.0
Average age 48.0 51.0 42.0
Average work experiel 13.0 12.0 9.0
Average experience
in fisheries 32.0 51.0 9.0

In 2009, there were 274 individuals employed byfisleery. The 17 vessels engaged in the
fishery had a combined crew of 121, while furth#2 Employees were land-based. The crew
of a typical vessel thus numbered seven, but tigesa vessels had a crew of up to 10. The
processing plant employed 25 men and 16 womenoVaell share of women in the black
scabbardfish workforce thus amounts to 6%.

The composition of sea and land crew for 15 ouhefl7 total vessels in the fleet is
presented in Table 4-8. Land-based employees tebd &s many as those employed on-
board as it is possible for some of the on-boaevdo prepare the fishing gear and hence
reduce the need for land-based staff. The averagper of workers per vessel is 16, but
crew sizes differ somewhat between vessels withvessel only having a cew of six. All of
those directly involved in the fishery are men (@o-Machado and Figueiredo, 2009)
Wages are based on a share system, with approxyd@ of the sale of black scabbardfish
shared amongst the crew.
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Table 4-8 Number of workers for 15 out of the 17 \s&sels in the fleet in 2009.
Source: Deepfishman Case Study 3 C Report (2010).

Land-
Vessel Crew based Total
1 7 9 16
2 8 7 15
3 8 6 14
4 8 9 17
5 8 10 18
6 9 6 15
7 6 0 6
8 9 6 15
9 9 11 20
10 10 9 19
11 7 6 13
12 8 10 18
13 6 9 15
14 7 8 15
15 8 9 17
Total 118 115 233
Average 7.9 7.7

Most of those directly involved in the fishery wenarried and had children and even
grandchildren. Taking into account the number esthdependencies, it can be estimated that
around 1,100 individuals in Sesimbra depended eriisheries for the livelihood. As

Sesimbra had a total population of close to 38jA@D09, the black scabbardfishery can be
estimated to have been the mainstay of around 2fé#e population. These figures do not
take into account the number of individuals indiletinked to the fishery.

Table 4-9 Overview of workers and family dependent
on the black scabbardfish sector in 2009.
Source: Deepfishman Case Study 3 C Report (2010).

Processing Crew Land-based Total
Workers 41 121 112 274
Wives and husbands 25 99 90 214
Children 58 279 278 615
Total 124 499 480 1,103
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4.7 Beaked redfish fisheries

4.7.1 Icelandic fishery
As Icelandic freezer trawlers have an average ofe®®, it can be estimated that the fleet of

13 trawlers taking part in the redfish fishery B0Z employed 350 individual. However, this
fleet is not only engaged in this particular fishdyut also fishes for other demersal species.
Limitedinformation is available on the number dfi@ts directly or indirectly involved in the
fishery.

In the Icelandic pelagic redfish fisheries, astimeo Icelandic fisheries, wages take the form
of share wages. Icelandic fishermen are membefg®fishermen’s Association of Iceland
(Sjémannafélag islanjignd skippers are members of The Association gf Shptains

(Félag Skipstjornarmanna

4.7.2 Norwegian fishery

In recent years, the number of vessels engagdutibdaked redfish fishery has fluctuated
between 4 and 8. Assuming a crew of around 2%nthe estimated that the fishery has
employed 100-200 seamen.

4.8 NAFO Greenland halibut fishery

4.8.1 Spanish fishery

The freezer-trawlers have a crew of about 24 perdaut the number of seamen can be
considerably higher as the same members do noyalmake up the crew. As mentioned
above, 14 Spanish trawlers took part in the Greehlalibut fishery in 2008. Assuming an
average on-board crew of 24 and a partial secoifido$i2 it can be estimated that there
were about 500 individuals employed by the halfteét. The crews were all-males.

In recent years an increasing number of the cresgtimdeckhands, has been made up of
immigrants from Africa and Latin America. Howevan information is available on the share
of these immigrants in the workforce at sea.

A share system with a fixed minimum wage is the hnaosnmon form of wage agreement in
both the Spanish and Portuguese NAFO fleets.

The trawlers process their catches at sea but faher processing may also take place on
land. No information is available on the numbepefsons engaged in land-based processing
or marketing. The majority of workers in the Sparfish processing plants are women.
Information is unavailable on unionization of thgaBish fleet.

4.8.2 Portuguese fishery

The Portuguese vessels are generally larger wihvarage crew of 35 full time persons, all
males. Assuming some level of crew rotation it barestimated that 50 persons make up the
crew of each vessel. Since there are 13 vesseakntlyrin the Portuguese NAFO fleet, it can
therefore be estimated that 650 individuals areagad in the Greenland halibut fishery.
Althoug the main crew members are Portuguese,réwe is also made up of immigrants from
Africa, Eastern Europe and even Indonesia. Theesbiahese foreigners in the workforce is
though small, probably no larger than 10-15%. Tlaeeeat least two unions present and
active in the Portuguese work collective agreement.
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4.9 Conclusion
As noted in Section 3, most of the industrial ffleehgaged in the deep-water fisheries

analysed here have in recent years only contam&d/éssels. The number of individuals
employed by the harvesting is, consequently, srima2006/2007, there were probably
around 70 employed by the two vessels taking patie Namibian orange roughy fishery.
The Irish long-liners and trawlers had on averageea of 8-10, and the fleet in 2005
probably only employed around 50 seamen. The lafggsch trawlers usually command a
crew of 14-15, whith smaller vessels employing 79 seven vessels active in the deep-
water fisheries in recent years have thus probaivlgloyed around 100 individuals. The UK
fleet employed 93 workers in 2007 and the Spanea$gBe country fleet around 50 in 2005.
Employement in The Icelandic fleet engaged in gdfish fishery probably totalled around
350 seamen in 2007, while the Norwegian fleet pobbamployed a third of that. The
combined crew of the large Portuguese and Spaffiisthore fleets can be estimated at 500
and 650 members respectively. Taken together alinttustrial fleets can thus be estimated to
have directly employed around 2,000 individualssicent years, all males.

The total employment of the artisanal fleets of Mediterranean countries can be estimated
at 1,150-1,200. The Greek fleet is estimated telengaged around 550 individuals in recent
years, thevoracerafleet 350-400 and the Sesimbra fleet 230.

Some kind of a share system is the most commomreration method in all fisheries. In
boom times when catches are good and/or prices Wiadpes will therefore be high and the
fishery an attractive way of living. In other timeghen catches and/or prices are low the
fishery may find it difficult to man the vessel&itag part in the fishery.

5 Processing and markets

5.1 Orange roughy in Namibia

Orange roughy catches were processed into filleistwwere land or sea frozen, fully
interleaved and sold in shatter packs weighing betw6 and 10 kilograms per carton. The
smaller and skinless fillets were sold in re-selelabtail packages. All catches were exported
to makets in the United States.

Table 5-1 Landings and value of production by fislhig season.
Source: Source: Deepfisman Case Study Report 1 AQZR0).

Landings Value
Season (tons) (NS million)
2004/2005 1188 NS3.6
2005/2006 267 NS8.2
2006/2007 487 NS3.8

In 2006/2007 total orange rougy landings amoumdd$3.8 In value added terms, fishing
and fish processing represented 4.9 per cent dfiimibian gross domestic production
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(GDP) in 2007. However, the decline of orange rqucgiiches has lowered the fishery's
contribution to GDP to a minimum.

5.2 France

Almost all of the deep-water fish landings in Framee bought by processing factories and
filleted. The bulk of the deep-water landings arerfd on the domestic market as fresh fish
fillet in retail shops and supermarkets. Catchehefrrench fleet are sold in auctions in
Boulogne-Sur-Mer, Lorient and Concarneau

5.2.1 Orange roughy
France is the most important market for orange mgug Europe and catches of both French

and Irish vessels are transported from the porlamafing in Ireland and Scotland to the
mainland where they are sold in auctions. Ther®igradition and market for deep-water fish
in Ireland. Transport and logistics facilities hdaen developed for catches from all the west
coast of the British Isles, and the Irish industag taken advantage of this infrastructure to
transport catches of deep-water species to maimearéets.

Irish landings are either sold in auctions or tayi buyers or coops. In the latter two cases
prices are to a large extent determined by augiam®es. Most of the orange roughy catches
are bought by processing firms, which fillet thehfiand sell it fresh in the domestic market.
Prices are to a large extent determined by demaddapply, but it is possible for buyers to
keep the fish for a few days withouth the qualigyediorating. This gives buyers some
possibilities to adapt to market conditions.

Table 5-2 reveals the development of prices ohldatches in French auction in recent years.
Although there has been some year-to-year varigpioces have generally been rising in
nominal terms.

Table 5-2 Average prices in (€ per kg) for Irish ce&ches of orange roughy in French
auction markets.

Bologne Le Guilbinec Concarneau Lorient

2000 4.4 4.3 2.2 4.0
2001 3.8 3.5 3.6
2002 4.6 4.5 4.6
2003 5.7 5.5 4.6 5.3
2004 5.9 5.4 5.1 5.1
2005 5.9 6.5 6.5 5.4
2006 6.3 5.9 6.0 5.3
2007 6.1 6.3 6.8 6.7
2008 5.7 5.7 7.9 6.5

Landings of French vessels are also sold in auktigaen though one of the companies
operating a trawler is a subsidiary of a superntasksiness, which also owns processing
plants, it has no preferential arrangement forstide of the vessel’s catches, which all end up
in auctions. As revealed in Figure 5-1, the am@ahd in auctions has been declining in the
last few years, but prices have risen almost cantisly.
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Figure 5-1 Landings and prices (€ per kg) for Frenks catches of orange roughy at
French auctions. Source: Deepfishman Case Study 2port.

As Figure 5-2 clearly reveals, the developmentrafgs in open auctions in France has been
very similar for catches of French and Irish vessel
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Figure 5-2 Comparison of average prices (€ per kg)f landings from French and Irish
vessels.
Source: Deepfishman Case Study 1 B report and Deegthman Case Study 2 report.

In 2006, there were 324 companies active in thelevbector, 287 in processing and 50 in
mixed wholesale-processing. Annual turnover fos¢hgectors were 1703, 3753 and 522
million Euros respectively. A total of 5,500 persomere employed by wholesale firms and
13,000 by processing plants. The vast majorityhefgrocessing plants is located in coastal
regions; in the North, Normandy, Brittany, along #itlantic coast and in the Mediterranean
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area. The processing plants can be describedhesdigyer workshops that typically employ
50-500 workers.

5.2.2 Blueling
Although landed in UK and Irish ports, deep-wateh taught by the French fleet is sold in

French auction markets in Boulogne-Sur-Mer, Loremd Concarneau. All the catches from
French vessels are landed fresh and sold on thestmnmarket with the exception of some
deep-water sharks that have in recent years bgmrter to Spain and Italy. Up to the 1980’s
blue ling was fished by French freezer trawlersthase vessels abandoned that fishery in the
late 1980's or early 1990’s. The product of thesgesels was processed further in land-based
factories and sold as frozen fillets or ready-cdighes

There has been some marketing of blue ling roelittletinformation is available on how
successful the marketing has been. Average pmicEsance have remained stable in recent
years, averaging at € 2.0-2.4 per years during¢hnied 2006-2008. As revealed in Figure 2,
there are though considerable season price fluohgtvith lower prices during the months
May-July than other months of the year.

5.2.3 Other species
Greater forkbeard are landed gutted, roundnosegdrenis either gutted and tailed or only

tailed and black scabbardfish is gutted and heddeedp-water sharks were sold as
saumonettgi.e. not filleted but headed, tailed and skinméxable fish. All deep-water species
are sold on domestic markets with the exceptiosoaie deep-water sharks exported to Spain
and Italy. This export is though too limited to appin official statistics.

Figure 5-3 shows landings for the period 1999-2008he species under question. With the
exception of the greater forkbeard and the blaekisardfish, landings for all species have
dropped. Orange roughy has the largest relative aréandings, with a decline of 90 per
cent, landings deep-water (siki) sharks and rousemgpenadier have diminished by 75 per
cent, and landings of blue ling have been halvedat@r forkbeard and black scabbardfish
landings have increased by half over the periodTRQs for siki sharks and orange roughy
were set at 0 in 2010, and since allowance is mdgle for a small bycatch only, these
species will almost disappear from the landings therefore likely that landings will be
limited to small catches in Faeroese waters, waelfd ACs do not apply.
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Figure 5-3 Landings of the French deep-water fledity years. Tonnes.
Source: Deepfishman Case Study 2 Report (2010).

Auction prices vary greatly by species. In additipnices differ between ports and seasons,
and have been changing over time. As shown in Ei§et orange roughy fetched the highest
price, which in 1999 amounted to €3.8 per kg but inareased to €6 per kg in 2008. The
price of other species also rose over the peridchbuto the same extent as the price for
orange roughy. To a large extent, the price deveé in Figure 5-4 can be traced to
changes in supply. Landings of orange roughy,ristance, decreased by 90 per cent over the
period and this development had understandablysiderable impact on prices.
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Figure 5-4 Average prices of catches of deep-watspecies
at French auctions. € per kg.
Source: Deepfishman Case Study 2 Report (2010).
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As a result of the decrease in catches, the vdllandings has fallen, with the exception of
greater forkbeard and black scabbardfish which@awmcrease in landings over the period.
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Figure 5-5 Value of deep-water catches per year:‘€00.
Source: Deepfishman Case Study 2 Report (2010).
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Figure 5-6 Average price by port for the French maket in. € per kilo.
Source: Lorance, 2009

5.3 UK
The English, Welsh and Scottish market for soutue ling is characterized by open

auctions in Scotland whilst the landings are ma@Xgorted to France. Blue ling is mainly
either fillet or whole fish. As shown in Table 5¢8jces have fluctuated betweet.1 ande2
in recent years. In 2008, UK vessels were on aeereceiving lower prices than French

vessels.
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Table 5-3 Average prices in the English, Welsh an8cottish market.€ per kg.
Source: Metz (2009).

2005 2006 2007 2008

Passive 2.02 1.14 15 N/K
Trawlers (mainly nephrops) 1.87 1.8 1.78 1.38
Whitefish 15 1.47 1.78 1.68

5.4 Spanish Basque country
The Basque country market for southern blue lingharacterized by open auction with

landings predominantly sold in non-local markesbl€ 5-4 presents the average price of

blue ling, as determined by auctiongirper kg. Prices in 2005 were comparable to those
fetched by UK vessels. Only a very small quantitlae ling is sold in the Basque country
as fresh fish for consumption, but most is procg¢sagside the Basque country.

Table 5-4 Average price and value of landings by thBasque country fleet€ per kg.
Source: Diez, 2009.

2001 2002 2003 2004 2005
Average price 1.8 2.3 1.7 2.4 1.8

5.5 Spanish seabream

Catches of red seabream of ttozacerafleet are sold fresh in open auctions, organisethé
Brotherhood of Fishermen. The largest share ot#htehes are then transported mainly to the
northern and central Spain and sold there. Impbrtemkets are also found in other parts of
Spain, as well as some other EU countries, i.b. éad Portugal.

Quantity sold has more than doubled from 2006 @2The total value of the catch has also
been rising steadily over the years, with averageep increasing slightly during 2006-2008
before declining again in 2009.

Table 5-5 Red seabream landings in Tarifa. Quantitgold and values.
Source: Deepfishman Case Study 3 A Report (2010).

2006 2007 2008 2009

Quantity sold, tons 161.8 278.2 291.0 432.4
Value. € '000 2,546.3 4,432.6 4,876.8 5/777.1
Average price, € per kg 15.73 15.94 16.76 13.36

Catches are classified into four categories afi, svith the largest fish generally fetching
the highest auction prices. However, catches irséwend largest category are usually more
expensive than the largest individuals. This isudlerevealed in Figure 5-7, which shows
development of prices of the four catch categatigsng the period 2007-2009. The strong
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seasonality of prices is also evident from thergguvith prices for the smallest fish usually
higher during the summer, for example due to irsrdadlemand from restaurants. The largest
two categories also show price fluctuations dufiingistmas time because the red seabream is
a traditional Christmas dish in several regionSpé&in. During this time the largest category

of catches becomes the most valuable category.
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Figure 5-7 Average price of catch landed in Tarifa. € per kg.
Source: Source: Deepfishman Case Study 3 A Report (2010).

5.6 Greek seabream

Landings of red seabream are sold on local mafketiirect consumption, or transported to
non-local markets of metropolitan areas such asPRteveza, Mesolonghi and Athens.
Cathces of the trawlers are sold in open auctihsg landings by netters and long-liners are
usually sold to a single buyer such as fish menshaeastaurants, hotels or individuals. In all
cases the market demand is for fresh fish. Estuatedings by fishing gear for the years
2003 to 2008 are presented in Table 5-6 and revientable 5-7.

Table 5-6 Estimated landings by fishing gear type.
Deepfishman Case Study 3 b Report (2010).

2003 2004 2005 2006 2007 2008

Trawl 1.3 15 1.5 1.3 1.0 1.0

Gilnets 95.3 91.1 147.2 106.6 144.0 82.6
Trammelnets 13.6 24.4 1.3 17.5 20.0 24.3
Longline 2.0 3.6 24.1 42.9 33.0 19.0
Total 112.2 1206 1742 168.3 198.0 126.9
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Table 5-7 Revenue figures by fishing gear type.
Deepfishman Case Study 3 b Report (2010).

2003 2004 2005 2006 2007 2008 2009

Trawl 219 414 270 212 196 200 252
Gillnet 881 4,468 3,092 2436 2515 1,256 2,441
Trammelnets 80 123 4 54 68 69 67
Long lines 1,010 1,101 2,028 4,020 3,242 982 2,064
Total 2,190 6,107 5,394 6,723 6,020 2,507 4,824

5.7 Portuguese scabbardfish

Catches of black scabbardfish are landed frestgatidd inport at Sesimbra. In recent years,
the majorityof catches have been bought by a simgyer,ArtesanalPescahe local
association of producers and ship owners, whicasponsible for the processing and
commercialization of the fish. The price of fistsit according to a pre-established contract
between the buyer and fishermen. During the lasadie black scabbardfish has developed
into one of the main commercial deep-water spezaeght in Europe. The black scabbardfish
caught and processed in Portugal is regarded mharkguality fish than landings by French
and Spanish trawlers because the fish is landediewthith the skin still on. French and
Spanish vessels use trawls and this fishing metipsdthe skin of the fish. In addition, these
vessels freeze their catches aboard.

Black scabbard fish is sold as fresh wholefiststrand frozen fillets, and frozen fish steaks.
The fish is mainly sold in the domestic market,haapproximately 60-70% going to large
distribution chain stores and about 10% to thellowket. Moreover, about 10-15% of the
fish is sold to as frozen products.

Sesimbra is the main landing port in mainland Rgatuwith landings in the years 2006-2008,
amounting to half of total landings in Portugal.

Table 5-8 Total landings and value for both Sesimfar and Portugal, 2006-2008.
Source: Deepfishman Case Study 3 C Report (2010).

2006 2007 2008
Area Sesimbra Portugal Sesimbra Portugal Sesimbra Plrtuga
Volume (tons) 2656 5446 3421 6378 3591 6710

Value (€ '000) 7056 13755 10003 17803 10612 18021

Landings in Sesimbra and average prices receivteigears 2006-2008 (€ per kg) are
shown in Figure 5-8. Prices have fluctuated betw&#0-3.0, and do not appear to have been
too greatly affected by variations in landings.
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Figure 5-8 Total landings in tonnes (left axis) an@verage price in € per kg (right axis).
Source: Deepfishman Case Study 3 C Report (2010).

5.8 Beaked redfish

5.8.1 Iceland

The Icelandic vessels are mainly freezer trawlacsthe product is frozen at sea and landed
as such. However, there are some fresh landingatéaold on local markets in Iceland as
well as in Germany, Russia, and Japan. No infooonas available on landings for other
fleets.

Table 5-9 presents the total quantity landed italue and the value of the catch both in
Icelandic krona (ISK) and Euros (€).

Table 5-9 Landings (tonnes) and value of beaked r&dh in Iceland.
Source: Statistics Iceland and Central bank of Icalnd.

Year Quantity Value Value
ISK milion €'000
2003 48.402 3,210 37,010
2004 36.826 2,637 30,264
2005 16.005 1,666 21,321
2006 24.646 3,130 35,680
2007 19.919 1,836 20,954
2008 6.786 921 7,228

Figure 5-9 shows both the total quantity landett éris) and the average price in € per kilo
(right axis) of the redfish for the Icelandic langs.
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Figure 5-9 Landings (left axis, in tonnes) and pries (right axis, in € per kg) for Icelandic
catches. Source: Statistics Iceland

5.8.2 (CS4 - Norway
Most of the catch 08. mentella&aught by Norwegian vessels is processed frozexommon

form is the “Japanese cut” (headed) for exporhtolapanese market. Some of the fish is also
sold fresh on local markets as well as exporteshfre

Norwegian exports db. mentellare revealed in Table 5-10. In the beginning ef2B00s
most of the exports were frozen products, butterlgeras the relative share of fresh products
has increased considerably.

Table 5-10 Norwegian export in tonnes by product tye.
Source: Kaspersen 2008.

Whole Whole
frozen fresh

2000 11,681 6,809
2001 9,253 9,353
2002 5,362 5,677
2003 5,344 5,982
2004 4,192 6,535
2005 3,630 4,313
2006 2,984 7,109

Prices for both frozen and fresh products increasbdtantially in the period 2000-2006. In
the beginning of the period both products soldaleout €1.60, but in 2006 the prices of
frozen redfish had risen to €2.50 and for fresliisado €2.20.
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Table 5-11 Product prices in €.
Source: Kaspersen 2008, Central bank of Norway.

Whole Whole
frozen fresh

2000 1.63 1.58
2001 1.76 1.74
2002 2.07 1.61
2003 1.90 1.32
2004 2.04 1.43
2005 2.25 2.00
2006 2.50 2.20

5.9 NAFO Greenland halibut

Catches of the Spanish and Portuguese NAFO fleetsiaded in either country, with Vigo in
Galicia in Spain being the most important port. Tiegen catch is usually exported. For the
Spanish fleet the most important frozen produatssatd with skin for the national market,
and without skin for the Japanese market. Theisistometimes sold filleted with and without
skin but this is uncommon. The principal export kets for Spanish Greenland halibut
products are Portugal, France and Japan. The podresold in open auction after
processing.

The Portuguese vessels also process their catohasand; head and guts are removed and
the fish then frozen by size category. After thediags have been sold buyers may process
the fish further according to their needs and pesfees. Portugal exports the majority of its
Greenland halibut landings to Asian countries, sagllapan, China, and Korea, but and also
to Europe. The exports are sold through brokers.

5.10 Conclusions
Trawlers in the large Icelandic, Portuguese anchiSpandustrial fleets usually freeze their

catches on-board and the products are then usaiglyrted. Norwegian catches of redfish are
either exported frozen or fresh, with exports @ ktter having increased in recent years.

As France is the most important European markeddéep-water fish products, catches of the
Irish, UK and France deep-water fleets are usuedlysported to France and sold there in
acutions or at auction prices. Limited processaigs$ place in Ireland and the UK, but
transport and logistic facilities have been devetbm British Isles for swift transport to the
mainland.

In 2006, there were 324 companies active in thadfréish processsing and marketing sector,
and the sector employed a total of 18,500 indivglaad a turnover of 1,703 million euros.
Most of the firms are located in coastal areas.

Catches of the artisanal fleets are usually sotzpen auctions in the port of landing for direct
consumption or further processing. The black scalfis& is though sold fresh or frozen.

Most of the black scabbardfish catches are boughdrige distribution stores, but only a

small portion sold in the local market.
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6 Financial performance

6.1 Ireland

At the hight of the direct fishery for orange roygh the years 2001-2004, normal revenue
per week in Ireland was approximately €100,000-200, When fishing on peaks, fuel
consumption was approximately 2,500 litres per thay,6,000 litres when fishing flat
grounds. Total cost per week was approximately@XD,Annual capital costs varied
between €700,000 and €1.1 million. As these figurdiate, the fishery enjoyed huge profits
and there were anecdotes of skippers retiring early

The financial performance of the Irish trawler fleepresented in table 18 below. The data is
not specific for the trawlers participating in thlee ling fishery. No data is available for the
larger trawlers. The smaller trawlers have beemaipd with profits for the period 2005-
2007. There are currently no subsidies in forcedBep-water fisheries in Ireland.

Table 6-1 Financial performance of the Irish fleegl.l figures in € million.
Source: AER 2009.

2005 2006 2007
24-40 m
Income 39.6 26.9 28.0
Costs 38.2 25.1 24.4
Profits 1.4 1.8 3.5

6.2 France

No data exist for the French deep-water fleetthatfinancial performance of the two above-
mentioned fleet segments are provided in TableBa2.largest trawlers have been operated
with losses in recent years, but the smaller vedsehed profits in 2007, after sustaining
losses in the previous two years.

Table 6-2Financial performance of the French fleet al.ufgs in € million.
Source: AER 2009.

2005 2006 2007
24-40 m
Income 84.1 85.7 89.9
Costs 91.2 89.4 85.9
Profits -7.1 -3.7 4.0
>40m
Income 48.7 50.0 46.3
Costs 52.5 55.5 50.9
Profits -3.8 -5.5 -4.6

Subsidies in France are for the whole fishing aabaulture industry, and not specifically for
the deep-species segment. According to informdtmm The Ministry of the Environment,
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Sustainable Development and the Sea website, grosthly salaries for skippers range from
€1900-10,000 and from €1500-3800 for deckhands.

6.3 UK

The financial performance of the UK trawler flegfresented in table 6-3. Because no data is
available for the UK deep-water fleet, the numbeithe table can only be interpreted as an
indication of the financial performance of the tlesg participating in the southern blue ling.
The smaller trawlers have remained profitable fiertime period while the larger trawlers
showed slight losses in 2006.

Table 6-3Financial performance of the UK fleet al.l figuiasE million..
Source: AER 2009.

2005 2006 2007
24-40 m
Income 117.6 126.3 128.4
Costs 116.8 118.7 118.3
Profits 0.9 7.6 10.0
>40 m
Income 49.8 30.7 39.6
Costs 46.2 30.8 33.3
Profits 3.6 -0.1 6.3

6.4 Spanish Basque country
During the years 2001-2005, the Spanish Basquetigofleet was only once — in 2002 —

operated with profits. In other years, losses Hman high, even amounting to almost 80% of
revenue in 2004. It should be noted that profiescaiculated as revenue less both variable
and fixed costs.

Table 6-4 Financial performance of the Spanish Baseg country fleet. € ‘000.
Source: Diez, 2009.

2001 2002 2003 2004 2005
Total revenue 1,323.8 1,022.6 860.3 1,046.2 1,433.7
Total variable cost 1,111.8 419.8 662.8 776.5 1,029.0
Total fixed cost 713.5 592.0 766.0 1,088.1 1,133.6
Profit* -501.5 10.9 -568.4 -818.3 -728.9

* Profit = revenue — (fixed + variable costs).

6.5 Artisanal fisheries

6.5.1 Greek seabream fishery
The financial performance of the trawl fleet on dme hand and gillnetters, trammel netters

and longliners on the other is analysed in Tablésa@d 6-6 respectively. Net income is here
defined as income minus variable costs other thah fuel costs and fixed costs. This
definition of net income does therefore not makevednce for wages. In order to assess the
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profitability of the fishery, it is therefore nes@sy to subtract wages and associated costs
from net income. The information on wage costfigyever, unavailable.

Table 6-5: Financial performance of the trawl fleet
Deepfishman Case Study 3 b Report (2010).

2004 2005 2006 2007

Income 439,108 619,958 289,865 834,341
Variable cost 33,876 19,447 34,316 62,619
Fixed cost 4431 5351 4,594 2,236
Fuel cost 137,721 64,409 74,166 124,471

Net income 263,080 530,751 176,789 645,015

Table 6-6: Financial performance of the gillnet, tammelnet and longline fleet.
Deepfishman Case Study 3 b Report (2010).

2004 2005 2006 2007

Income 52,476 98,585 94,021 125,818
Variable cost 3,375 8,884 5569 6,163
Fixed cost 423 493 441 665

Fuel cost 11,377 9,164 9,321 13,442

The income and costs figures refer to the wholet #egments, and not just those vessels that
take part in the red black-spot seabream fishafgriation on cost and revenue in that
fisheryper seis limited.

6.5.2 Portugues scabbardfishery
During the period 2006-2008, the black scabbardfiglivas always operated with a profit.

Both costs and revenues increased by 150% fromreheous year in 2007 and 2008.

Table 6-7 presents revenues, costs, and profithéyears 2006-2008 for ArtesanalPesca,
the local association of producers and ship owners.

Table 6-7 Financial performance of ArtesanalPesc&006-2008.
Source: Deepfishman Case Study 3 C Report (2010).

Revenue Costs Profits
2006 1,669 1,394 274
2007 4,308 4. 254 54
2008 10,985 9,612 1,372

Some vessels have applied for subsidies from tled&an Union in order to modernize their
vessels. These subsidies are intended for the aseabf technical equipment such as radios
and also for plastic materials in which to incretisestorage quality of fish.
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6.6 Iceland

No separate statistics exist for the redfish feeesuch, but the economic performance of the
Icelandic freezer trawler fleet is presented inl&a&»8. Although these trawlers catch other
fish stock as well as the pelag@c mentellathe results give an indication of the overall
financial performance of these vessels. For thesyeansidered here, the fleet was always
operated with substantial profits.

Table 6-8 Financial performance of Icelandic freezetrawlers.
Source: Statistics Iceland and Central bank of Iceind.

2003 2004 2005 2006 2007 2008

ISK milion

Income 19.84 23.415 29.871 28.209 27.731 37.722

Costs 15.352 18.945 22.883 20.8 22.439 29.386

Profits 4.487 4.47 6.989 7.409 5.292 8.336

€ milion

Income 229 269 382 322 317 296

Costs 177 217 293 237 256 231

Profits 52 51 89 84 60 65
6.7 Norway

Revenues and costs for the Norwegian redfish imgdist the years 2003-2005 are presented
for the conventional fleet and industrial fleefTiables 5 and 6 resepectively. As revealed in
Table 6-9, the conventional fleet was operated wighmofit in the years 2003-2005.

6-9 Financial performance of the conventional fleefNOK ‘000).
Source: Central bank of Norway.

Revenue Cost Profit

2003 43.761 43.043 718
2004 4294 41.388 1.552
2005 42.302 39.309 2.993

Table 6-10 reveals the financial performance of the im@dliieet which can be used as a
proxy for theS. mentelldishery for the years 2003-2005. Here, losses are observbd i
year 2003, but profits in the two later years. There are owkmlirect subsidies for the
fishery
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6-10 Financial performance of the industrial flee{ NOK ‘000).
Source: Central bank of Norway.

Revenue Cost Profit

2003 3.568 3.771 -203
2004 4558 4.324 234
2005 8.217 7.471 746

6.8 Spanish NAFO fleet

In a recent study, Garza-Gil and Varela-Lafuente (2008yaa the profitability of the
Spanish Greenland halibut fishery. Using data for thesy2@01-2005, they show that during
this period net profits were 10-22% of income of the fleetomme from the NAFO fisheries
amounted to more than half of total income in the first gatteperiod, but in 2004 and
2005 income from fishing in other areas accounted for naire half.

Table 6-11 Economic performance of the Spanish NAF@eet in 2001-2005.
EUR ‘000 in fixed (2005) prices.
Source: Garza-Gil and Varela-Lafuente (2009).

2001 2002 2003 2004 2005

Variable costs, incl. wages 106,009 103,584 100,403 531, 73,258
Income 161,821 143,679 144,083 108,978 97,164

NAFO income 85,323 72,179 76,948 53,399 46,124

Income from other areas 76,498 71,500 67,135 55,579 1,046
Gross cash fow 55,812 40,095 43,680 27,441 23,906
Amortisations 18,871 20,513 16,865 14,218 12,333
Interest 1,963 1,846 2,003 2,260 2,181
Net profits 34,978 17,736 24,812 10,963 9,392
Net profits as % of income 21.6 12.3 17.2 10.1 9.7

Although the Spanish fleet is engaged in other fishergms tte Greenland halibut fishery,
that fishery has been very important in the last two decauddése years 2001-2005, 43.6% of
the fleet’'s landings came from NAFO zones, and of this 43.6%8%32orresponds to the
Greenland halibut landings. The figures above can thussuereed to reflect well the
profitability of the halibut fishery. In their study, Gar@l and Varela-Lafuente (2009)
conclude that “the Spanish Greeland halibut fleet ... gessepatssibilitites for profitability
higher than those that might be obtained by making altematvestments” (p. 257).

Since NAFO'’s Greenland halibut recovery plan was initiate2D03, total allowable halibut
guotas have been cut drastically. This decrease in quatdaratings has seriously affected
the Galilcian economy. In a recent report it is estimatedtieerecovery plan may have
caused a direct loss of more than 500 jobs and economic tdssdeast EUR 300 million
from 2003 to 2010.The report further states that for each million euros losttoismaller

L FIS World News. Seéttp:/fis.com/fis/worldnews/worldnews.asp?monthy&a
2009&day=25&id=33963&I=e&country=0&special=&ndb=14&=xD.
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catches in the NAFO area, the Galician economy would shgirtkUR 2.25 million and 43
full-time jobs would be lost.

6.9 Conclusions
The financial performance of the deep-water fleets, or setgn@ which these vessels

belong, varies considerably, both between fisheries, as svblitavee years.

The Irish orange roughy enjoyed huge profits at first, leit performance deteriorated
thereafter. In 2005-2007 the fleet was though operatédpsdtfits. The French fleets were
run with losses in 2005-2008, except the smaller vesse¥(2deters) in 2007. The UK fleet
has generally experienced profits in recent years, \akdhe Spanish Basque country fleet
has most often in the last few years been operated withsld$se Spanish NAFO fleet and
Norwegian fleet have both enjoyed decent profits, bulatlandic deep-water fleet appaers
to have constantly outperformed the other industrialdleet

Information on the artisanal fleets is limited. The trawketsegment of the Greek fleet
though appears to have been doing quite well, and the Pastuplaek scabbardfish fishery
has also enjoyed profits in recent years.

51



7 References (provisional)
Anderson, J. & Guillen, J. (eds.) (2009). The 2009 Annual EconBegiort on the European

Fisheries. Scientific, Technical and Economic Committe&igineries (STECF).
European Commission, Joint Research Centre.

Anon. (2010). Deepfishman. A FP7 Project: Management and dtorgtof Deep-sea
Fisheries and Stocks. Case Study 1A Report. Namibian Orargie/RJUnpublished
manuscript.

Anon. (2010). Deepfishman, 2010. A FP7 Project: Management anddving of Deep-sea
Fisheries and Stocks. Case Study 3 A Report. Red SeabrdaenStrait of Gibraltar.
Unpublished manuscript.

Anon. (2010). Deepfishman. A FP7 Project: Management andtdforg of Deep-sea
Fisheries and Stocks. Case Study 3 B Report. ArtisanatiBsh&'ulnerable - Red
blackspot seabream (Pagellus bogaraveo) fishery in ttere&dediterranean Sea.
Unpublished manuscript.

Anon. (2010). Deepfishman. A FP7 Project: Management andtdforg of Deep-sea
Fisheries and Stocks WP2 — Case Study 5 Report Greerdéhdtl{Reinhardtius
hippoglossoides) NAFO Subarea 2 and Divisions 3KLMNO. Wifiphhed manuscript.

Bordalo-Machado, P. & Figueiredo, I. 2009. The fishery facklscabbardfish (Aphanopus

carbo Lowe, 1839) in the Portuguese continental slope. RbwBiol Fisheries 19:49-
67.

Bordalo-Machado, P., Fernandes, A. C., Figueiredo, |., Moura, O., Refes$ana, G. &
Gordo, L. S. 2009. The black scabbardfi8pl{anopus carbdowe, 1839) fisheries
from the Portuguese mainland and Madeira Island. Sciergran#73S2: 63-76.

Boyer, D.C., Kirchner, C.H., McAllister, M.K., Staby, A. & Staalesen,(Bd01). The
Orange Roughy Fishery of Namibia: Lessons to be leain@at ananaging a
developing FisherySouth African Journal of Marine Scien@3, 205-221.

Cadrin, S., Bernreuther, M., Danielsdattir, A.K., Hjorleifsson, Ehadsen, T., Kerr, L.,
Kristinsson, K., Mariani, S.,Nedreaas, K., Pampoulie, C., Planque, BeiRel.,
Saborido-Rey, F., Sigurdsson, T. & Stransky, C., Population 8teuof beaked
redfish, Sebastes mentella: evidence of divergence atesbuiah different habitats.
Submitted to ICES J. Mar. Sci.

Correia daSilva, C. 2009. Seafish socio-economic datadonébian vessels catching blue
ling. (Email) (Personal communication, 2 November 2009).

Diez, G. 2009. Socio-economic data for Basque Country vesatelsing blue ling. (email).
(Personal communication, 6 November 2009)

Dransfeld, L., Roar-Hareide, N., Davie, S., & Gerritsen, H. (2010)pi3genan. A FP7
Project: Management and Monitoring of Deep-sea FishandsStocks. Case study 1 B.
Directed fishery for Orange Roughy in ICES VI and VII. Ublshed manuscript.

Duran Mufioz P. & Esther Roman Marcote. 2001. The Spanish-bpdties Deep-sea
Fishery on Hatton Bank (North East Atlantic): 1996-2000R@ASCR Doc. 01/120.

52



Espino, D.C, del Hoyo, J.J.G., & Sharp, B.M.H. (2005) Capacity and Cgp#tization of
the “Voracera” Fleet in the Strait of Gibraltar. Marine ®&ese Economics, Volume 20,
pp. 367-384.

FAO Fishery Statistics. Selettp://www.fao.org/fishery/statistics/en

Figueiredo, I. F., Carvalho, L., & Natario, I. (2010). DeepfishrfaRP7 Project:
Management and Monitoring of Deep-sea Fisheries an&$tGase Study 3 C Report.
Black scabbardfish in IXa. Unpublished manuscript.

FIS World News (2009). Greenland halibut TAC shaes up sdd&s item 25. September
2009. Seehttp://fis.com/fis/worldnews/worldnews.asp?monthy@ar=
2009&day=25&id=33963&I=e&country=0&special=&ndb=14&D.

Flaten, O. & Heen, K. (2004). Fishing Vessel Profitability &nodal Economic Link

Obligations — the Case of Norwegian Trawlers. In Marinkci?@8, 451-457.

Foley, N., van Rensburg, T. & Armstrong, C. W., 2010. The Irish OrRogghy Fishery:
An Economic Analysis. The Socio-Economic Marine Researih(SEMRU) National
University of Ireland, Galway Working Paper Series Workfagper 10-WP-SEMRU-
10.

Garza-Gil M.D., Manuel M. Varela-Lafuente. 2009. Is the Spanige®@and halibut fleet
profitable after introducing the biological recoveryrmaMarine Policy 33 (2009)
254-257.

Hopper Alan G. 1994. Deep-Water Fisheries of the North Atd&rceanic Slope. NATO ASI
Series. Series E: Applied Sciences — Vol. 296

ICES, 2004. Report of the ICES Advisory Committee on Fisheagddement and Advisory

Committee on Ecosystems 2004. ICES Advice, vol. 1, no 2.

ICES, 2006a. Report of the ICES Advisory Committee on Fiskkenyagement,

Advisory Committee on the Marine Environment and Advisooyn@ittee on

Ecosystems. ICES AVIS DU CIEM, Book 9, pp 149-165.

ICES, 2008. Report of the Ad hoc group on the magonal redfish survey in the Norwegian Sea
(AGRED). ICES CM 2008/ACOM: 63.

ICES. 2009a. Report of the ICES-NAFO Joint Working Group oepD&ater Ecology
(WGDEC). Copenhagen, Denmark, ICES. ICES CM 2009/ACOM:23:

ICES. 2009b. Report of the Working Group on the Biology and $sssent of Deep Sea
Fisheries Resources. (WGDEEP), 9-16 March 2009, Copenhagemabe ICES CM
2009/ACOM:14. 511 pp.

ICES, 2009c. Report of the workshop on redfish stock stru@MKREDS) ICES CM
2009/ACOM: 37, 69pp.

ICES. 2010. Report of the Working Group on the Biology anc#ssent of Deepsea

Fisheries Resources (WGDEEP), 7-13 April 2010, Copenhagemd&k. ICES CM.

INFOSA data bank. Sebttp://www.infosa.org.na

Kaspersen, |.W., 2008. A bioeconomic analysis efNerwegian redfish fisheries (in Norwegian).
Insititute of economics. University of Tromsg, Tramn

Kristinsson, K., & Jakobsdottir, K.B. (2010). Deepfishman. A FRy{jdet. Management and
Monitoring of Deep-sea Fisheries and Stocks. Case StyalyrRe Part Il Pelagic
Beaked redfish (S. mentella) in the Irminger Sea and adjacgars (ICES Areas V,
XIl, and XIV and NAFO Areas 1 and 2). Unpublished manuscript

53



Large, P., Barrio Frojan, C., Little, A., & Pattenden, A. 2010. Delepian. A FP7 Project:
Management and Monitoring of Deep-sea Fisheries ankstGase Study 1C Report.
Southern Blue Ling in Vb, VI, VII and Xllb. Unpublished manuist

Leite, A.M. 1988. The deep-sea fishery of the black scabisrdAphanopus carbo Lowe,
1839 in Madeira Island waters. Proc. World Symp. Fishing @eaishing Vessel
Design, Marine Institute St. John’s, Newfoundland, Can2d@:243.

Longmore C., Neat F., Trueman C., Milton A. & Mariani S. 2010. Listdny of a long dark
fish in a deep dark ocean: Aphanopus carbo in the North Atlddster, 12th Deep Sea
Biology Symposium, Reykjavik, Iceland 7-11 June 2010.

Lorance, P. 2009. Socio-economic data for French fleetiogtblue ling (Email). (Personal
communication, 26 November 2009).

Lorance, P., Beucher, H., Laurans, M., Lebond, E., Mesnil B. & Pawklpw$2010).
Deepfishman. A FP7 Project: Management and Monitoririgesp-sea Fisheries and
Stocks. Case study 2. Demersal deep-water mixed fishery. listptmanuscript.

Lorance, P., Pawlowski, L., and Trenkel, V. M. 2010. Standardizirglllg landings per
unit effort from industry haul-by-haul data using getieed additive models. — ICES
Journal of Marine Science, 67: 1650-1658.

Metz, S. 2009. Seafish socio-economic data for English, Wallseottish vessels catching
blue ling (Email) (Personal communication, 9 October9200

Morgan L. Vis, Steven M. Carr, W.R. Bowering, & William S. Davids®997. Greenland
halibut (Reinhardtius hippoglossoides) in the North Aitaare genetically
homogeneous. Can. J. Fish. Aquat. Sci. 54: 1813-1821 (1997).

NAFO Report of the Fisheries commission, 2003. 25th AnnuatiMg September 15-19,
2003. Serial No. N4939. NAFO/FC Doc. 03/19.

Oelofsen, B. & Staby, S. 2005. The Namibian Orange Rouglmeisin R. Shotton (ed.):

Deep sea 2003: Conference on the Governance and Managéieppesea Fishereis.
Rome: Food and Agriculture Organization of the United dvesti

Organisation of Economic Cooperation and Development (@EZD05. Country note on
national fisheries management systems - Norway. Retri2z¢éNovember 2010, from
http://www.oecd.org/data oecd/10/9/34430920.pdf

Pajuelo, J.Gg, J.A. Ggonzalez, J.li. Ssantana, J.M. Llorenzo, Aciagdederos & V.
Ttuset. 2008. Biological parameters on the bathyal fistkideabbardfish (Aphanopus
carbo 1839) off the Canary lislands, Central-east AtaRish. Res., 92: 140-147.

Planque, B. & Nedreaas, K. 20 FP7 Project: Management and Monitoring of Deep-sea
Fisheries and Stocks. Case Study 4 Report. Beaked redfishES Subareas | and .
Unpublished manuscript.

Ridgeway, L. & Schmidt, C-C. 2010. Economic Instruments itCOEFisheries: Issues and
Implementation. In (Grafton, R. Q., Hilborn, R., Squires, D., Tait, M. &8lisvins, M.
(eds.). Handbook of Marine Fisheries Conservation and Mamage Oxford
University Press.

Salz, P., Buisman,E., Smit,J. & de Vos,B. 2006 Employment irigherfes sector: current
situation(FISH/2004/4). Final Report to the European casion pp 185.

54



Shephard, S., Connolly P., Hareide, N. —R., & Rogan, E. 2007. Ektatakeholder
connection for management of the Irish orange roughyriisheES Journal of Marine
Science64, 841-845.

Steinshamn, S.I. 2010. Norwegian Fisheries Managementrafit¢®, R. Q., Hilborn, R.,
Squires, D., Tait, M. & Williams, M. (eds.). Handbook of Marine Fisee
Conservation and Management. Oxford University Press.

Vieira, A..R., Farias,|. Figueiredo,l., Morales-Nin, B., Sequeira,\artMs, M.R. & Gordo.
2009. Age and growth of black scabbardfish (Aphanopus darbve, 1839) in the
southern NE Atlantic Scientia Marina, Vol 73, No S2 33-46.

55



