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Preface

The workshop “Hooked on Long-line” held in Reykjavik, Iceland October 19" and 20™ 2010
was a result of cooperation between Faroese, Icelandic and Norwegian scientific institutions.
The idea behind the workshop was that the scientific community as well as businesses
involved in long-lining, ranging from the fishing fleet to retailers as well as ship builders and
suppliers of all kinds of gear and equipment would benefit from international cooperation.

The fishing industry using longline has many positive aspects as well as a wide range of
research and development (R&D) challenges. Longline is used worldwide and has adapted
to local fish stocks, economy and traditions. It is energy efficient compared to other fishing
methods and longline caught fish is often of high quality. Longline avoids both ghost fishing
and damage to the sea bed. Thus, the fish processing industry often prefers longline caught
fish, which is also of higher value in certain consumer markets.

However, higher costs, lower catch efficiency and the use of expensive bait are associated
with longline as are problems with size and species selectivity and unwanted
bycatch.

The workshop’s program was composed to address the spectrum of challenges that face the
industry and its suppliers. In its nature an industry approach is multi disciplinary and so are
the program and the presentations, as well as the suggestions for further work presented in
this report.

The cooperation was made possible by funding from different sources and willing and well
prepared lecturers. We like to thank the lecturers for their contributions as well as the
following funding bodies:

e NORA: Nordisk Atlantsamarbejde, Torshavn, Faroe Islands
e Havstovan: Faroe Marine Research Institute

e LU: The Executive Committee for Northern Norway, Bodga, Norway. (Landselsutvalget
for Nord-Norge)

Preplanning partly financed by: FHF; The Fishery and Aquaculture Industry Research Fund,
Oslo, Norway.
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1 Why a workshop on longline?

There are many reasons why the parties involved in the cooperation want to establish a
multidisciplinary international network aimed at R&D on long-lining. In the initial phase this
initiative was strictly Nordic, but we chose to include participants from both sides of the
North-Atlantic Ocean, for several good reasons, including:

o Similarity of fisheries, culture and challenges

e Opportunities to transfer knowledge and practices between countries and branches of
science.

e Great potential in longline fisheries based on:
o Energy efficiency.
o Environmental friendliness.

o High quality fish with additional potential for adding value through the
processing chain.

o Increased profitability through increased catch efficiency and improved
handling of fish.

o Manipulation of gear parameters such as bait type, hook shape, snood
configuration, season and rigging (pelagic versus demersal) to influence size
and species selectivity.

Based on the statements listed above the planning committee’s intentions were to put
together a program that shed light on the status of the present and coming challenges
related to longline and long line caught fish. Hence, we invited representatives from different
businesses directly and indirectly involved as well as representatives from the scientific
community. The expectation was that the presentations would give an overview of current
knowledge and inspire new research and development projects and international cooperation
in:

e Economics, business strategies and marketing
e Technology and fish handling

e Management



2 Short summary

A short summary of points and conclusions from the lectures is presented below. The
intention was not to give exact minutes, but rather to highlight some interesting points and
conclusions. The lectures are presented in Chapters 0 to 21.

2.1 Different market aspects for long line caught fish in some European
markets

It is argued that longline caught fish has higher quality than fish caught on other gears and
the fishing method is also claimed to be sustainable. These attributes are discussed in
several lectures. It is a consensus amongst Icelandic (see Chapter 13 and 14), Faroese (see
Chapter 15) and Norwegian (see Chapter 5) fish processors and fish exporters that long line
caught fish normally has the best quality. This positive attribute is recognised throughout the
value chain and explains the demand in the market for fresh fish as well as for salted fish.

Although the sustainability of longlining is used in advertising, a relatively small portion of the
consumers (about 10% in the UK market) act on this information. Consumers trust the
supermarkets to give them value for money and supermarkets are in turn under strong
pressure from NGOs to supply only fish harvested sustainably (see Chapter 4). However, in
the business to business market for fish, quality is still the primary selling point. This
emphasis on quality is true for fresh fillets from Iceland and Norway (see Chapters 5 and 13)
and salted fish from Iceland and the Faroese Islands (see Chapter 14 and 16).

Rising consumer attention to environmental issues, especially in the UK, German and
Swedish markets, already has a small but significant impact on consumer behaviour. This
impact might become stronger and could give the longline industry an advantage. As shown
in a case study of the Norwegian auto line fleet involving Life Cycle Analysis (LCA) the main
contributor to carbon footprint in the seafood industry is fuel consumption in the catch
operation. Compared to alternative gears like bottom trawling, auto lining of longlines
consumes less fuel and consumption when coastal long lining is even lower. This
information, combined with additional information about environmental impacts, is actively
used by a Norwegian firm further along the value chain in marketing (see Chapter 7). If the
industry chooses to increase the use of the advantages of longline caught fish in marketing,
one of the elements in such a strategy should be traceability (see Chapter 6).

2.2 Technology and fish handling

The basic longline design has centuries of history — nevertheless, major technological
development in general gear parameters (main line, snoods, hooks, swivels), automation of
hauling and baiting operations as well as in vessel design, fish finding, navigation and
communication, has occurred. The next generation, further mechanised systems are under
development. Several systems are on the market, varying in the degree of automation and
the dependence on shore based operations. Systems are also available for smaller coastal
vessels. However, more R&D effort is needed to develop smaller and more flexible systems
with special attention to automating the onshore hand baiting process (see Chapter 8 and
10).



The most technically advanced systems disconnect the snoods from the mainline, store
hooks and snoods in separate magazines and use drum spools to store the mainline. This
system makes multiple choices possible in material and dimensions of mainline (including
monofilament), snood material, and setting method. Catch rates with these systems are
promising and typically higher than with traditional autoline. The gear can easily be adapted
according to season, target species, depth and other conditions, much like hand baited
longlines (see Chapter 10).

Specifications for modern vessel designs for longliners will vary a great deal depending on
vessel size, fishing grounds (inshore or offshore), fish preservation (fresh or frozen), fishing
method (automatic or hand-baited), propulsion and flexibility in choice of alternative gears.
Offshore ship owners have paid special attention to reducing the very heavy workload of the
crew, with special focus on their environmental health and safety (see Chapter 8 and 9).
Designs for the less specialised coastal fleet require a greater flexibility to make changing to
other gears time and cost efficient. The great variations in conditions and specifications will
lead to a variety of design solutions including automatic hauling systems, diesel electric
propulsion, varying degrees of automation and one or more hulls.

Improving fish quality can be achieved by different technological innovations or by building in
quality handling procedures in the overall vessel design as well as in the fish deck design.
Results from tests of hauling wells (moonpool and AHL®) show several improvements
compared to traditional hauling methods, including improved fish quality due to reduced gaff
marks in fillets and increased catch rates and reduced unaccounted mortality due to reduced
loss of fish in the hauling process. The most important improvement is increased safety and
welfare for crew in rough weather from hauler rooms closed off from exposure to weather
(see Chapter 9).

The important parameters when designing fish handling equipment are to ensure bleeding in
water within minutes after the fish comes onboard and also to start the chilling process as
soon as possible, as well as to store fish onboard in temperatures around -1 degree Celsius.
These parameters result in a white fillet or salted fish, with reduced gapping thus providing
the processing industry very good raw material. To monitor and secure quality through the
value chain, traceability and data management systems can be used (see Chapter 11). By
combining electronic logbooks, monitoring systems, reporting and communication systems,
new opportunities are available to analyse, plan and manage both fish processing through
the value chain as well as fishing operations. Combining these sources with historical data
including geographical and seasonal variation in parameters influencing catch rates for
different targeted species and fillet yield provides the industry with powerful new tools to plan
fishing operations according to market demands (see Chapter 11 and 12).

2.3 Business and economy

Section 2.1 established that fish caught on longline have high standing in the market
because of their quality. The industry is able to market a well bled (hence white) fish with
longer shelf life and reduced waste compared to other fishing methods. Icelandic, Faroese
and Norwegian firms have business strategies based on longline caught fish. However fish

8 Automatic Longline Hauler system



quality alone is not sufficient to ensure earnings and value. Integrated production and
marketing strategies supported by more or less well developed traceability systems seems to
be the common strategic choice across vessel ownership (see Chapters 5, 7, 13, 14 and 15).
A vertically integrated company showed interesting examples of integration of electronic
systems with production and market planning (see Chapter 14). The fish processing firms
sharing their experiences at the workshop all emphasized that they had competitive
advantages in their markets based on reliably high quality.

Earnings in longline vessels vary between vessel sizes and countries. The inshore
Norwegian fishing fleet is reduced in numbers due to management policy; higher costs
compared to alternative gears have reduced the inshore longline fleet’'s shares of the catch
of important species (see Chapter 5). The important parameters to improve earnings are the
same in all longline vessels. Analyses presented showed that increasing catch efficiency by
increasing catch rates per hook and number of hooks set, and controlling costs, particularly
for bait, are most important to improve profitability. This conclusion was confirmed by
attending skippers and future R&D development aimed at bait development® as well as other
means for increasing efficiency and reducing cost was also emphasised (see Chapters 14
and 19).

The Greenland longline fishery is very different from Icelandic, Faroese and Norwegian
fisheries. The main target species is Greenland halibut and use of smaller open boats are
common. Less than 15 Greenlandic vessels are equipped with modern autoline systems. In
northern areas, with solid ice during winter, longline is set from sledges using a “sliding
wing”. Important R&D tasks for this fleet include developing abundant polar cod as bait;
development/adjustment of mechanised baiting systems for polar cod is one necessary step
(see Chapter 16).

2.4 Management

Longlining, compared to alternative fishing methods like trawl and gillnet, scores best by
most responsible fisheries criteria. However, this superiority is not the case in all longline
fisheries around the world. Bycatch of seabirds, marine mammals, reptiles (turtles), sharks
(elasmobranchs) and negative impact on vulnerable marine ecosystems are problems in
some fisheries. In these, room for further improvement clearly exists both in mitigation
measures and in management regimes. In the North-Atlantic longline fisheries efficient
mitigation measures'® have been developed to nearly eliminate bycatch of seabirds (mostly
northern fulmar), the only serious bycatch issue in these fisheries. Bird deterrents also have
a significant potential to increase catches by reducing loss of bait to bird predation during
setting. Therefore, industry has an additional incentive to put these devices to use (see
Chapters 18 and 19).

Quota allocation and management also affect the industry’s earnings. Although the main
objectives of policies are often the same - responsible and sustainable fisheries -
management systems differ. In the Norwegian and Icelandic management systems, quotas

o Increasing catch rates and selectivity and reducing costs. Reducing use of valuable fish and development of
artificial bait
10 Bird-scaring line is the most efficient ( see www.birdlife.org for factsheets on mitigation measures)
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are allocated to vessels and fleet profitability is ensured by governmental structuring of the
fleet. Although the systems differ, the Icelandic system is mainly an ITQ" system, while in
the Norwegian system, a wider spectrum of regulatory instruments is used to adjust overall
fishing fleet size to available stocks (see Chapters 14 and 17). The fishing day system used
in the Faroese fisheries is different from the quota allocation systems in Norwegian and
Icelandic fisheries. The Faroese system is believed to offer a very good solution to the
discard problems in a multi species fishery, but seems to be less effective when adjusting
fishing effort to the actual stock situation (see Chapter 17).

Governments also can emphasize aspects other than stock management such as
responsible fishing and overall fishing fleet profitability when implementing regulatory
measures. Socio-economic aspects such as maintenance of rural fishing communities and
regional and income distribution are often taken into account. These considerations are
common in Norway, Iceland and the Faroese Islands where different tactics to stimulate
longlining in the coastal fishing fleet were developed'? (see Chapters 17 and 20)

2.5 Feedback from representatives from the industry and scientists

After each session and at the end of the workshop the audience were given the opportunity
to comment and give feedback on the lectures. In addition the program committee had
further discussions. In the following section a summary of these discussions is presented.

It is obvious that the quality of line caught fish has good standing in different markets and the
longline industry also argue convincingly that it contributes to responsible fishing. However,
the industry has high costs and developing more cost efficient operations requires R&D. Both
factors suggest that the industry should benefit from an international strategic cooperation
that includes the scientific community. Representatives from the industry gave positive
response to the idea of further cooperation, but did not identify who should lead the
necessary initiatives, nor define the scope of a possible initiative.

Scientists at the workshop and in the planning committee discussed an international
multidisciplinary scientific network. Geographically, a network should include countries
around the North-Atlantic, and subjects should include all essential factors concerning
longlining. Initiatives will be taken to fund such a network through traditional sources. The
longline network should be aimed at sharing knowledge and generating ideas for
international R&D projects and could be assisted by reference groups from the industry.

" Individual Transferable Quotas
12 Quota bonus, bycatch quotas, allocation of quotas, bait supply, allocation of fishing days
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The planning committee also suggested two projects that should be planned, funded and
started first:

A benchmarking project comparing the situation in the long lining industry in the
participating countries, comparing:

Fleet efficiency
* Fleet groups
— Catch per hook
— Size and species selectivity
Macroeconomic parameters
* Revenues
+ Cost
* Profits
“Bottlenecks”
— Raw material quality
» Proportions of fish to high value products
*  Vessel size

A bait development project:

— Preliminary study
* Review paper
* Planning international cooperation
— International cooperation on bait development to:
* Reduce the use of valuable baitfish
* Increase size and species selectivity
* Reduce costs

Other areas suitable for international cooperation were also discussed such as:

— Relationship between price and quality

— Increasing catch per hook

— More hooks in water or/and more catch per hook

— More cost efficient vessels

— Preserving fish quality

— New or improved methods for fish handling

— Better educated fishermen or improving pride in profession
— Improving fishing crew working conditions
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Invitation to a
workshop on longlining
Reykjavik, Iceland
October 19*-20* 2010

Faroese, Icelandic and Norwegian
scientific institutions organize a
workshop in Reykjavik to discuss the
challenges facing longline fisheries.

Representatives from governments, businesses,
NGOs and other stakeholders as well as from the scientific

community are invited.



Workshop on longlining

Longlining is used worldwide and has adapted to local fish stocks, economy and
traditions. Longlining is energy efficient compared to other fishing methods and
longline- caught fish is often of high quality. Longlining avoids both ghost fishing and
damages

to the sea bed. Thus, the fish processing industry often prefers longline-caught fish,
which is also of higher value in certain consumer markets.

However, higher costs, lower catch efficiency and the use of expensive bait are asso-
ciated with longlining as are problems with size and species selectivity and unwanted
by-catch.

Further development of longlining is of interest, both for governments and the industry.
Therefore, Faroese, Icelandic and Norwegian scientific institutions invite to a workshop
in Reykjavik to address the challenges facing longline fisheries.

The objective is to channel information from the participants to the scientific community
on the potential problems to address in future research and development projects. Also,
an international association of interested parties will be formed.

To sign up contact: )
I16nas Ranar Vidarsson The workshop will be located at

Matis, Reykjavik, Iceland Gullhamrar
Phone: +354 422 5107 pjédhildarstig 2, 113 Reykjavik
E-mail: jonas.r.vidarsson@matis.is

Planning committee:

Edgar Henriksen, Nofima Marked, Tromsg, Norway Phone: +47 7762 9009. E-mail: edgar.henriksen@nofima.no
Sveinn Margeirsson, Matis, Reykjavik, Iceland Phone: +354 422 5125. E-mail: sveinn.margeirsson@matis.is
Bjarti Thomsen, Havstovan, Thorshavn, Faroe islands phone: +298 211 008. E-mail: bjartit@hav.fo

Roger Larsen, BFE, UiT, Tromsg, Norway Phone +47 9766 9366, E-mail: roger.larsen@uit.no

Lasse Rindahl, BFE, UiT, Tromsg, Norway Phone: +47 9056 9476. E-mail: lasse.rindahl@sintef.no

Recommended hotel: Fosshotel Baron

Baronsstigur 2-4, 101 Reykjavik Phone (+354) 562 3204, Fax (+354) 552 4425
http://www.fosshotel.is/en/hotel/reykjavik_hotels.php
Ask for our special offer!

The workshop is financed by:

\

NORA

Nordisk Atlantsamarbejde

D

HAVSTOVAN

FARDE MARINE RESEARCH INSTITUTS

Landsdels
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Program: Tuesday October 19+

Chair all sessions: Mike Pol, Department of Fish and Game; Mass.,

Opening session: 08:30 - 11:15

Why a workshop on longlining?
Edgar Henriksen, Nofima Market, Norway

The UK seafood market: where does longline-caught fish fit in?
Phil McMullen, Seafish, UK

What is so good about longline-caught fish?
Terje Kjglsgy, Alesundfisk AS, Norway

Documentation of quality and environment issues — is that useful?
Kine Mari Karlsen, Nofima Market, Norway

From Seafloor to Consumer- a value chain project for longline fishing.
Bjorn Tore Rotabakk, Nofima Mat, Norway

Discussion

Technology and fish handling: 12:00 -

6.
*hat‘do we need to know to design the next generation longline vessels.
Lasse Rindahl, SINTEF, Norway

Development of new hauling systems.
Roger Larsen, BFE, University of Tromsg, Norway

Challenges in further development of autoline.
Christian H. Engh, Mustad Longline, Norway

Challenges in designing systems for fish handling preserving quality and value through
the value chain.

Sveinn Margeirsson, Matis, Iceland

How can IT improve the fleets over all efficiency?
Kolbeinn Gunnarsson, Trackwell, Iceland

Discussion 9



Program: wednesday October 20+

Might be some minor adjustments

Business and economy: 08:30 - 11:00

Is there a potential for improved earnings in the longline fleet and the value chain
by
marketing of the qualities of longline-caught fish?
Svavar bor Gudmundsson, Seemark Seafoods Ltd., Iceland

Optimizing profitability in the longline fleet. Which are the important parameters?
Erla Osk Pétursdéttir — Visir hf, Iceland

Longline-caught fish in the Faroese fishing industry.
Pall Gregersen, P/F PRG Export, Faroe Islands

Challenges in developing a longline fishery in Greenland.
Alfred E.R. Jacobsen, KNAPG, Greenland

Discussion

Management 12:00 - 14:00

Strength and weaknesses in the Faroese fishing days system in relation to boat
owners economy.
Viberg Sgrensen, the Faroese shipowners” association.

Management regimes for fisheries with respect to efficiency and responsible
fishing.
Dominic Rihan, Ireland, ICES working group on fisheries technology.
and fish behavior.

Importance of gear and bait parameters on catch rates and size and species

selectivity?
Svein Lgkkeborg, Institute of Marine Research, Norway

What are the effects of stimulating longline fisheries with special reference to

10



regional
development?
Jahn Petter Johnsen, BFE, University of Tromsg

Summing up and closing: 14:15 - 15:30

11



4 Why a workshop on longlining?

Edgar Henriksen, Nofima Market, Norway

J’Nofima

Why a‘'workshop on long-lining?

EdgarHenriksen, Nofima Market, Norway
Head of planing comittee

Our challenges

* Long-line caughtfish is popular

+ Buthas a higher cost, is less selective and has
unwanted by-catch

+ And needs international cooperation to increase R&D
* Hence - anintemational workshop

* To get input from the industry and form an
international research network

JfNofima
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Long-line caught fish is popular

» High quality fish
— High quality and betteryield in processing
— A wide range of products with longer shelf life
— In some markets caught by hook seems to add value.

+ Environmentally friendly
— Energy efficient partly due to valuable by catch
— Noghost fishing and no damages to the seabed
« Socioeconomically favourable
— High activity on shore
— Labour intensive
— More by catch and longer seasons

J’Nofima

But has higher cost, is less selective
and has unwanted by-catch.

+ Aneed and a potential to increase fleet efficiency and
profitability

— Improvedcatch rates and more hooks per trip
— Reducedcosts
— Increased markedvalue
+ Aneed to influence size and species selectivity
— Improvement of vessel profitability
» Value of catch
+ Avoid overfishing quotas

+ A better understanding of how management regimes
should handle fishing with long-line.

J’Nofima

<
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And needs international cooperation to
increase R&D

+ Increased consumer popularity creates new challenges
— Improvement of methods and documentation of environmental
friendliness
— Aneedto better understand market preferences
+ Increased efficiency of the long-line fleet
— Improvementof all gear parameters andfish handling
— Autoline systems also forsmallervessels
— Efficiency of onshore baiting operations
— Health and Safety
» Development of management models that support certain
fishing methods
— Environmentally friendly
— Positive socioeconomic effects

— Positive effects further up the value chain J’ Nofima

Hence - an international workshop

+ lIdea “bom”in Tromso
— Veryeasilysoldto Iceland and the Faroe islands.
+ A common understanding that we very often share the same
challenges
— Similarstocks, markets and cultures
» Aroundthe North-Atlantic
— Sametechnology
+ Sharing of knowledge and common bigger R&D projects
— “Profitable™forall
— Cooperationto puttogetherlargerprograms

J’Nofima
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To get input form the industry and form an
international research network

»  We think that we can benefit form broader cooperation

— Amultidisciplinary netweork aimed atthe challengesfacing long-
lining {in the North-Atlantic)

» Theprogram reflects our understanding of the interesting topics
— Howshould a network be organised?
— Andfinanced??
+ Cooperation is always an appealing idea, but
— Needs specificand fundable bigger projects
— Interested parties and reasonable funding
* Frommorethan one source!
* Qurchallengetothe industry
— Arewe presenting the mostinteresting topics
— Whatare the mosturgent topics we should address

J’Nofima

15



4 The UK seafood market: where does longline-caught fish fit
in?

Philip MacMullen, Seafish, UK

SEAFISH

e SUthOty ON SEaO0C

Supporting the saafbod Indsstry for 3 susiainable. profishie fture

Supporting the saafbod Indsstry for 3 susiainable. profiahie fture

16



L2 greater share
'+ value added

- *» betterprice

Supporting the saafbod indsstry for 3 sustainahie. profishie ftre

changing times

| Uy legal responsible sustainable

Supporting the saafbod indsstry for 3 sustainahie. profishie ftre
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The magic ‘S’ word

How many consumers know about sustainability?

5%

of consumers are faniiar with
sustanabiily in regards to food

How many act on this knowiedge?

think mare and change the
O
O products they purchase

SEAFISH

P arn o ——

Supporting the seafbod Industry for 3 susiainahie. profitable fture

Who wants sustainable seafood?

+ Seafood Choices Alliance: 75-80%
* consumers whoact: ~10%

MSC recognition? @ Marine Stewardship Council

« recentMSCclaim: 25%
* reality: ~10%

Supporting the seafood Inasstry for 3 susiainable. profishie fture
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Salmon?

Supporting the Seafbod Industry for 3 sustainahie. profifabie Lture

Line-caught?

Supporting the seafood Indsstry for 3 susiainable. profisbie fmre
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line-caught?

Supporting the sesibod INGUsty for 3 susiainable. profishie e

=T

what does the chilled supply chain look lﬂg i
for consumers?

| .
Sentnsoeld
filleted

20



lack of awareness of the supply chain

IT JUSTISNT
ON THEIR
RADAR

“1 think if | thought
about i | woukint eat *The only thing | know s
fish agan™ that ishemen dontget &

Supporting the saafod Indsstry for 3 sustainable. profisble fture

where do consumers place their trust?

I don’t understand

what | could do.

The Surely it
supermarkets wouldn’t be on
must check the shelf if it
these things wasn't ok to
buy
Why should | worry
about it?
SEAFISH

P asnr o m——

Supporting the Seafbod Indssry fr 3 susianahie. profiiabie fture

21



changing times

[ L — i ——

| 1818 legal responsible sustainable |

ESRIFVEStErs: sgencies, sNGOs. st |

Supporting the seafbod Industy for 3 sustainahie. profisbie fdure

SEAFISH

6 aUHOrty ON SEAlO0C

Supporting the saafbod Industry for 3 susiainabie. profiable ftre
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Wetrosa

G 2 S FRANGE

Supporting the saafbod NSty for 3 susianahle, profisbie fture

what do they want?

» value formoney forconsumers
(= low prices & margins)
* increasingly high productspecification
+ maximum shelf life to reduce waste
« certification and supply chain audit
+ complete traceability

All as conditions of supply

Supporting the saafbod NSty for 3 susianahle, profisbie fture
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- and what do you offer?

niche product

top quality

low bycatch and discards
low environmentalimpact
low energy use

supporting the seafbod Industy fr 3 susianable. profisbie fture

- and what do you offer?

* niche product

top quality

low bycatch and discards
low environmental impact
low energy use

do you? can you prove it?

supporting the seafbod Industy fr 3 susianable. profisbie fture
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threats to reputation & market strength

* niche product
- for how long?
- demandis finite
-whatif supply increases?

Supporting the seafbod Incusry for 3 susianahble. profisbie ftre

threats to reputation & market strength

+ top quality
-handlingandiceing
-temperature & time records (shelflife)
- full traceability

- complex supply chain, feature fishermen

Supporting the Saafbod Incusty for 3 sustainable. profiiahie fture
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Hull / Grimsby region — import supply routes and
markets for cod and haddock

......

- Supoly of raw matzrizl
- Supply of product K—/

threats to reputation & market strength

* low bycatch and discards
-needto benchmark?
- agree protocols for birds and turtles
- keep records

Supporting the Seafbod Indssry fr 3 susianahie. profiiabie fture
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threats to reputation & market strength

* low environmental impact
- ? check

Supporting the seafbod Incusry for 3 susianahble. profisbie ftre

threats to reputation & market strength

* low energy use
- notjust diesel
- full life cycle analysis
- processing & tfransport
- bait

supporting the Seafbod Indissry for 3 susianahle. profishie fLtre
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typical supply chains to the UK...

25

DNorrRetigeralon Processing & Packayg iy relak d
BPRetigeralon

20 1 .

mTMarcparl

DPrmay Producion

GHG Emissions (t CO,

NN

Supporting the saafbod Industry for 3 susiainahie. profishie fture

threats to reputation & market strength

* niche product

« top quality

» low bycatch and discards
* [ow environmental impact
* low energy use

Supporting the seafbod Industy fr 3 sustanable, profiabie fture
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conclusions

» currently enjoy strong position — work together to
maintain it

» focus on quality —record it, demonstrate it

» agree handling protocols

» adopt conservation protocols

* increase retail shelflife

* niche identity — co-operate and use smart marketing

* improve traceability

supporting the Seafbod Indissry for 3 susianahle. profishie fLtre

conclusions

» currently enjoy strong position — work together to
maintain it

» focus on quality —record it, demonstrate it

» agree handling protocols

» adopt conservation protocols

* increase retail shelflife

* niche identity — co-operate and use smart marketing

* improve traceability

do not be complacent!

supporting the Seafbod Indissry for 3 susianahle. profishie fLtre
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5 What is so good about longline-caught fish?

Terje Kjalsay, Alesundfisk AS, Norway

¢)
&
(8

LONGLINE QUALITY - ADVANTAGES

¢
\ x: ;

Why Long lining?

* Freshness upon landing, 1-24 hrs

= Optimal handling of the fish (bleeding, gutting, etc)
* Year around fishing possible

= Maximum product mix in production {(HVP)

=  Environmentally friendly fishing {(seabed, etc)

*  Market demand

30



Long lining

* Longliningis NO guarantee for 100% good quality — quality can
be ruined in every type of fishery

= Butthe conditions for delivering the best quality is there

Quality: <
< Freshness (shelf life in the fresh value chain)@

< Proper gutting, bleeding and cleaning

< Stable quality / homogenous {less waste)

< Gaping and texture {(maximum high value products)
< Skin colour (for shiny packed fish)

Long lining

= Many forms of long lining

= Automatic longliners - fresh 1-3 days old rawmaterial, or
frozen

= Smaller long liners - normally day boats
= Pelagic longline

= Bottom longline
= Vertical longline {p3leline)

31
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—

However..:.
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Other fishing methods

Trawl
Purse seine
Gill net
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Other fishing methods

- Most fishing methods can deliver good quality

- However, some methods have more challenges in order to reach
optimal - and stable - quality

Important factors;
- Age of rawmaterial when landed

- Time of fishing (season, capelin/herring/spawning)

« The bleeding of the fish

«  The gutting and cleanliness of the fish

~ The gaping of the fish (many factors that influence this)

= In Norway the general quality of a large volume proportion of the
fish landed is too poor to develop the fresh market in any large
extent (on top of what is already developed)

38



What does this mean in economical terms?

'
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Comparison -good and bad quality

FILLETS

Rawmaterizlprice 1sthand

Labour cost

kr kr 6,50

wr

Facksging matenzl 2ic

kr 150 kr 1,50

“r

kr kr 400

wr

5.00

Ctrerfned costs

Costpri

3250 | kr 2008

L ke 3087

No gaping and freshly landed
Pan.{c gaping

Extenzivegsong

Grade 1 fillets L. 28 %] 0% W, 0%
Grade 2 fillets 2% 50% 45%
Grade 3 fillets 0% 20% 55 %
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Rt

Grade * fillztz
Grade 2 fillztz
Gracz 2 fillats

Estimated sales price acchieved

- costprice in production

Rawmaterizlprice 1sthand kr 11,00 ] r 8,50 r 7.50

Vsl 45% 42%
Rawmstenzicost “r 2444 kr. 19,77
Lsbour cost kr 6,50 kr. 8,00
Fackaging matenal, st kr 200 kr. 200
Ctrerixes costs

Loins v 3570 5% "--..?.".';’- P
Block 47 % 67 % 87 %
Pinbons 8% 8% b
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Loins . kr
Blocks kr
Pinbone kr

Estimates s3'2s prce scchieves

-costprica in production

Rawmaterizlprice 1sthand

kr 17,00 kr
izl 55 .
Rzwmsterzlcost kr 30,91 kr
Labour cost kr  ©6.00 kr
Facksging matsrsl st ke 200 kr

Otherfoes costs

TR

Loins eens IO, 0
Block 42% 723
Pinbone 8%
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COD prices loins and blocks  Price
Loins kr 90,00
Slocks kr 3200
Pinbons kr 1200
coD_ T Guality1 | Gualiyz | Guality?
Estimated s3lez price 3cchievas kr 55,40 xr 4200 kr 36,20
- Costprice in production kr 4297 | kr 4508 | kr 4320

Comments

The quality of the rawmaterial is of essential importance for the economical
result

Lower rawmaterialprice for lesser quality will very seldom/never
compensate for higher costs and loss of HVP%

Bad quality will lead to more labourcost going into the product, less volume
through the plant to cover fixed overheads - and combined with lower
average sales price this is three factors leading to disaster

In some markets/segments there is a demand for long line fish specifically.
This often due to the “green factor” more than quality specifically

Further development of the fresh markets (consumer packs) demands a
stable and high quality with maximum remaining shelflife

Much of the products sent to the markets today are of inferior quality

Long line quality (and hand jigg = good purse seine) quality is needed to
develop the fresh market in the future si.)\
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: ~
FLEETDEVELOPMENT IN NORWAY

—

« Substantial changes in the fleet structure in Norway
* The changes done at sea impacts the on-shore industry structure to a

high degree

Main factors;

» Fewer and larger vessels

» Increased volume of frozen H&G and less fresh landings
» Main focus on cod - with haddock and other species as a "by catch”
» 75% of the cod quota landed by end May

» With little or no cod quota left, the vessels are unable to conduct a
haddock fishery for the rest of the year

Change in fleet structure 1995-2010

NORWAY TOTAL
under 10m 10872 5553 3674 7133 -65%
10-15 m 533 533 750 -228 -23%
15-20 m 531 503 213 -373 -53%
20-28m 183 235 151 3 4%
2B me+ 372 385 235 137 -37%
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Totel Income 1774 115

Y

Froduchax (Sishermeans saies o)

Souctunal tax

SULT FROM OFERATIONS 115378
Toral fnance =114 540
FRE TAX REJULT 838
Resut ia % of tomover 00s%

Average Economical results in the fishing fleet 2007-
2008

RESULT FROM
TOTAL INCOME TOTAL DGR CTERATIONS RESULT TRE TAX
2007 B 2007 2008 2007 2008 207 933
i memn
9N 54 =0 LW TR oo “1m 2690
11-15 mezrnn
20000 130 1361 -0 179670 e PO 167 20 5=
1520 mezrn
P I on I e A3T 0% 250 ne e -157 30
1023 metrn
3 TO 00 S TN TSI S41 30 CIa 2 06w =371 a0
Em-
AN PREL Mlmam T « 002 =0 TEs 1, 159200 - 200 200
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NAPP, SHORT PRESENTATION

—
i) |
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Background

= Napp is located in western part of Lofoten
= Atraditional Long Line harbour

= Surrounding harbours (Sund, Ramberg, Ballstad, Reine, etc) are
all typical long line locations

= There is a need to establish a more “non seasonal” fishing pattern

* The Napp-projectis a cooperation between Aalesundfisk and
Marine Fresh

Background

= The fresh market has the last 5 years consisted of 2 main product forms

» Standard fresh products
= Chilled (defrosted) produds (in some markets 65%+ of the fresh sales

are from chilled)

= The chilled products are solving most of the logistical challenges the
standard fresh products have.

= In addition it offers a stable/secure quality and price

= The standard fresh products are variable in quality and supply and the end
customers needto buy many days before they know what they have on
order from the retailers

« The Superfresh concept offers a stable and high quality in a more
predictable supply and will be a third option for quality focused customers
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Main objective

= Supply of "Superfresh” products — based on the bestavailable

raw material from Cod, Saithe and Haddock fisheries

= Develop a "non seasonal” supply pattern

= Sustainable sourcing — based on MSC approved fisheries and
environmental friendly harvesting (long line, hand jigg mainly)

= Market adapted products - fillets & portions

= Cost efficient production

% SRS ) ;
SUPER FRESH SUperTresh (max 12 hes) | Frastmess | Sooetest Faw
Zmeitute
Nilgis and poruions Elminaron of wase otams Saw
-0 Traceoiiny Masy
Sugrame Stable suly Umiteg
Tas Fomon contol (sizelengt) Sen Fxml0ll
Fixed picng ossbie Few kdndusdldacase
MAS-eady DOALTS Aces
Harcestng fom sosianadie \EC)
smIes LUmiteg M fem QL2000
Srvicamental dtency 15org Tay Long ime /et I
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Product solutions

- \

B | o
R Oslo /
i oAt \ =

/ B ]/":~:"< 7
Stavanger A e \

GULE gux Kristiansand ] F'WH_"
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SEASONALITY, NAPP

MONTHS [ AVALASIUTY

Szace Sy
C=s e
“.llzze =R
iz e
Catla e
=t =
Weritha
-t

SEASONALITY, NAPP 1

. e "

MONTHS [ AVALASLTY

Scace S Zxdecn
[ wNsiesS wWhsizenllzs
“.iizze vale vt Mrzizet iz
e e Size* e
Catla N ehals
Scsiak wile phcie
Micridias wie wrals
-
Crcz=lac wtll
ez wie wWeziz
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= Pictures from the harbour
and of the plant

« Builtin 2004

= Thefleetis mainly
consisting of smaller to
medium sized longliners and
purse seiners

= Most of the vessels deliver
every day (day boats) — with
fish being from 1 to 10 hrs

51



+  The raw material landed from
the dayboats is of high quality

+  Landed from 1-10 hours after
catch!

Production starts as soon as raw
material is landed (normally at
5-6 pm) and lasts until all raw
material for filleting has been
produced (2-4 in the morning)
* Top quality raw material

processed immediately after
landing.
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* Project started in August 2010

* August-December a standard
whole fillet line is in operation

«  From December a full portioning |
line is in place for production of Ll
Superfresh skinless/boneless £
portions and loins

With the whole fish in focus!
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Our objective is to take the best raw material available and
produce the fish into market adapted products without further loss
of quality

- We work closely with the fishermen, to adapt and improve the
quality continously

Developing a stable supply — based on stable and high quality
rawmaterial is essential for the development of the fresh white fish
sector

Along side with the quality aspects, we combine efficiency with
flexibility.

We develop the Superfresh concept in close cooperation with our
main/regular customers
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6 Documentation of quality and environment issues —is that
useful?

Kine Mari Karlsen, Nofima Market, Norway

Documentation of
quality and sustainability
— useful or not?

a e F

=~ s et

Kine Manarisen
Nofima Marked, Norway

Content

« What is traceability?

+ Two types of traceability

» Case study: Implementation of traceability for fresh captured fish
» Application of traceable information

J’Nofima

19202000 Wra Mo Kz s, Worarsg Sroine. Faysis. ik seans
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What is traceability?

Example from a supermarket to illustrate this:

Which geartype is
usedto catch the
fresh fish?

Which production
method is used?

Whatis the catch
area?

How can the supermarket get access to this information?

o/ Nofima

Hra Nac Margan Watkaneg Baoire. Fe e celand

Documentation

+ This information is recorded at
different places in the supply
chain

+ Howis it possible to document
this information?
» Can traceability be a tool to make

this information available forthe
supermarket?

J’Nofima

L R R SRR LR - S A A W R
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What is traceability?

Traceability is a tool
to trace
product and process
information
In a systematic way

J’Nofima

e Mad “acaan, Worarag wrghve. Faykia . cesns

What is systematic way?

We record information received
from the vessels

We record information
during the production

We send information to the
customers

Infermation mustbe recorded and linked together , Ableto find again,at a later point
o/ Nofima

e Madl “araan, Worarag Wrgive. Ray ki ceans
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Two types of traceability

Chaintraceability

lr'
éﬂ :> WG E> & f":{)& :%g
Internaltraceablllty \G/C‘ T

Ability to trace information through a supply chain

Ability to trace information withina
company

J’Nofima

o020 e Mol “acaan, Werarag Srghve. Ragkia k. cenns

Case study: Implementation of electronic traceability

Fish A
e Production plant Wholesaler Supermarket
Coptured :
= ot froftascn oo fpudd o e e B R
dedvery :
i
Pallet

Traceable o—a Link between the traceable units
vl 0—0 Nodink between the traceable units

The information of the catch did not follow the fish,
and it did not reach the supermarket orthe consumer

weLitel e Mol “acaan, Werareg wrgive. Fagkia e cenns
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Findings

» Suchimplementation is complex

« Different architectures and
traceability schemes are available

+ A number of critical success criteria
were identified - human factors are
central

+ Motivation is extremely important to
succeed with implementation of
electronic chain traceability

+ Abig challenge was to find optimal
practical solutions

» The benefits of doing the extra work
must be clear to all the actors in the
chain

J’Noﬁma

Ry redad “acaan, Verarag Krghve. Rankis e, ceses

Different motivations

» Supermarket wanted to get access to more information about
the fresh fish they were selling
+ The wholesaler wanted to keep his customer happy
+ The wholesaler and the supermarket saw traceability as a tool
forimproved documentation of the cooling chain:
— simplerto identify the cause of low quality, and then
responsibility could be assigned
— Better control of the material flow to achieve shorten lead
and storage time of the fish
» The weakest link in this supply chain was the production plant.
Can target harvesting be used to increase the motivation?

J’Nofima

90400 e Mard “araan, Wararag Srgive. Ray ks v ceans
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Target harvesting

Exchange catch information

Production plant

Coordinating the activities
The aim of target harvesting:
* Toincreasethe profitforboth links (Margeirsson, 2008)

Traceability can be a tool to get access to relevantinformation ’ .
o/ Nofima

Which information to trace?

« Depending on the application of information
+ Important questions:

— Which information is relevant to trace in-house (internal
traceability)?

— Which information is relevant to exchange to the suppliers
and customers (chain traceability)?

Decision: Which entity (quantity of fish) to trace?

» Alltraceable information must not be available to all actorsin a
supply chain

J’Nofima

90400 e Mard “araan, Wararag wrgive. Raykia v ceand
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Two examples

1) Documentation of geartype:
Fish caught with long line must
be kept separated from the fish
caught with other gear types.

2) Documentation of catch date:
Fish caught on different catch
dates must be kept separated.

e Mol Waraan, Worarag Srgive. Fag ks ceand

Summary

» Documentation of quality and
sustainability -useful or not?

» Probably not useful for everybody -it
depends on the application of
information

» Traceability is only a tool to get
access to relevant information

WLt “ra Mad “acaan, Werarag wrgive. Fagkia . ceans
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7 From Seafloor to Consumer- a value chain project for longline
fishing

Bjorn Tore Rotabakk, Nofima Mat, Norway

"From Seafloor to Consumer- a
value chain project for longline
fishing”

The environmental impact of linefishing

Bjorn Tore Rotabakk and Erik Svanes

VWorkshop Reykjavik Oct: 2010

Jf Nofima @ Bstfoldforskning

Content

* Background for the project

* Whatis environmental efficiency?

¢ How is environmental efficiency measured?
e Isline caughtcod environmentally efficient?

¢ Reduction of environmental impact of line caught
cod.

e Furtherwork

JNofima cataidi ‘
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Background for the project

e Mustad Longline wanted to further develop the
technology on their autoline system.

* Contact with the Research council of Norway resulted in
a value chain project with international leading partners
within fishing technology, white fish, traceability and
research institutes on quality and environment on
seafood.

¢ More info about the project and the partners:
www.longlinefishing.com

JfNofima e \\‘

Project partners

Mustad s J/ Nofima @ Ostfoldforskning

tracetacrer

N

¢1/ Forskningsradet \7
DOMSTEIN
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Aim of the project

* Main goal for the project was contributing to
increased environmental and resource efficiency from
sustainable whitefish stocks, and maintain the high
quality from seafloor to consumer.

* The project would also contribute to develop new
technology and added value throughout the whole
value chain for longlined white fish

y
JNofima Amoxb’l@

Background
- Worldwide capture .
¢ fisheries stagnates Ry
- 1002000% I
; .
¥ 5000000
H
. 1 2 3 < s L] 7 .'

S U IEA ‘whistleblower’

» p
g - N § says peak oil nearing
{ P 1
Lol JORSS i
I @ 1 Tha Guardian, Novambar 2005.
. gl

b U/
o/Nofima "AQA’.”@

65



The conclusion is:

Change is necessary.

In order to feed the worlds rapidly expanding
population with high nutritional value food with a
limited resource base and at the same time limit the
energy consumption and fossil fuel consumption we
must change the way we produce food.

J’Nofima AAA"I@

How can we achieve change?

First we must document the current efficiency, then
identify improvement options and measure the
effect of these options. What measuring stick to
use?

Environmental and resource efficiency is
such a measuring stick:

Environmental impact and resource
use pr kg seafood produced and
delivered to the market.

J’Nofima P < A"I@
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Calculating environmental and

resource efficiency. Life Cycle Assessment
(LCA) - of products.

* | CA: A comprehensive method where all emissions
and resource consumption for the productin the value
chainis added, e.g. for sea food fishing, processing,
transport, storage and sale.

Value chains

J’Nofima
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Environmental efficiency and
resource use

GWeof ::eur:tge woxl Energy consumption
i . average cod product
450 -
i a00
2 - heasd % wo - = Retail
t Rt FraR— TR ® Distribution
» Packagng w Packaging
i 1 :m: g | u Processing
g 3 150 - u Fitheries
§ = 100

00 4

Nofima L e / ‘

Is linefished cod environmentally efficient?

Sinceitis almostimpossible to saythat seafood productionis sustainable ornotwe
rephrase the question:

Is linefished cod more environmentally efficient than
cod fished with other methods?

In this project we have only studied linefished cod
but comparisons with results from published
studies that hasinvestigated other fishing methods
or average Norwegian fisheries we have strong
indications thatlinefished cod is environmentally
efficient.

7 - 2 & & / |
o/ Nofima AA“ 1
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Specific fuel consumption in pr kg landed fish (vom

Winther et ol {2009). unless otherwise stated).

Lre)

LB

L35

o

o l
L

Bothem trand  Zatolne  Jutoline, this Gt Dacwh Sebe Commad Comual
b, rndetured Tvefisdurien Sabvvies (E5L)

The fuel consumption in the fisheries is the most important factor for
GHG emissions and a number of other environmental impacts. Autoline
fisheries use considerably less energy than other fishing methods (36 %
less than trawl according to Winther et al (2008), but more than coastal
line fisheries because autoline fisheries take place far from the coast.
Coastal line fisheries consume less energy than the average Norwegian
coastal fishenes.

J’Nofima AAA"

s

GWP of finished cod products, several studies

Trocen et Feenh fllet, Ommllvl Feeshgutted  Fresh cod fillet  (Nlled and

- -
w e e .

-
- e

<
-

kg CO2-akvhg product in retadl/st regional
dustribution centre
~ -

boed Sahieries. ried berser cod. from  to Pach (amitherfrocon producty,
DK (Thwane! T8 Theane) wuuddlt Novwwy to Parks et ot ey
(Winthey et ol Aty |

Products from autoline fisheries seems to be more environmentally
efficient than similar produds from other countries and average
Norwegian produds. Norwegian studies include only the value chain until
regional distribution centre in Paris. The last part of the value chainis not
included. In addition the Norwegian study referred to in this diagram are
average cod products, i.e. @ mixture of coastal cod and North-East Arctic
cod. Coastal cod require less fuel and hence gives lower GWP. Autoline
caught cod in our study is only North-East Arctic cod. )

Inofima cacaaitl
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BUT:
LCA does not give a
complete picture of
environmental impacts.
Hence more
investigations are
needed.

N
P\ |

J/ Nofima . '”\

1. Effect on fish stocks: Certification
according to the ecolabels Marine
Stewardship Council and KRAV shows that
the fisheries are sustainable.

INofi LD
Nofima .’ A
J ; . Y \_‘_\._ / %
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2. Effect on marine biotopes and
other marine organisms

Line fishing gives a low impact.

* Theimpact on the seaflooris probably low

¢ Thelevel of “"ghostfishing”is probably low

¢ Linefishinggives little or no poorly bled and
pressure-damaged fish. Such fish are of low
quality.

¢ All caughtfish are processed to premium quality
seafood.

But there are some problems:

* Some fish falls of the hooks and are not recovered.
Mortality of this fish can be high.

* Some seabirds are caughtand die, but very few! &

JNofi 2 2 0
o/ Nofima AA ‘

Linefishing, summary of environmental effects.

Resource consumption.

e Fuel: 0,29 litre/kg landed fish.

e Energy: 39,4 MJ/kg finished product

Environmental impact (one of several categories):

e GHG emissions: 2,35 kg CO2-eq/kgfinished product

Ecosystem effects:

Impacted seafloor: 0 m2.

Bycatch: 11,5 %, but

Unused bycatch: 0 %.

Ghost fishing: 0 tonnes/year

Lost fish: 2 9% of total catch (mortality unknown).

Seabird bycatch: 1 bird prtonne caught fish.

Biological resource consumption:

e Yield: 39,6 % of the fish goes to human consumption, 27 % to animal
fodder, the restis retumed to the ocean.

Other effects:

* Potential release of toxic compounds in anti-fouling paint: 0,03 g CuO pr kg
fish.

¢ Solid waste: 1,6 g/kg caught fish. y
J, Nofima Y Y g
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Use of the analyses to improve
environmental efficiency

GWP of cod product, original situation

Leawage of
150 refrigerams
from onooarg
o fraszars: Huge
150 impact an
SweE

Stopping refrigerant leakages and switching to a better
refrigerant will reduce GWP with 33 %!

GWP of cod product after repairing
onboard freezers

32

25 et rengerarts

20 aftar rapaits

1,30

1.9

2.3

0.2

a3 of@fé& s &0"‘@,43 & o,éf c,-l‘f ;x‘f & &
q & o .
& S
J’Noﬂma
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Results of the project - environment,

qguality, economy.

e GWP impact prkg produced seafood product has been
reduced by 33 %, through replacing onboard refrigerants and
repairing leakages.

« Other environmental impacts have been considerably reduced
by these measures, e.g. Ozone depletion.

« Otherimprovement measures have been identified and their
effect calculated.

« Selectfish has increased the economic efficiency of linefishing
by 30 % comparedto traditional linefishing.

« Improvements in the processing facility has been identified.

« Studies indicate that the quality of linefished cod is better than
trawled cod.

* Measures for further improvement of the quality of linefished

cod has been identified.

J’ Nofima
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Perspectives: How can line
fisheries be furtherimproved?

¢ Avoid future leakages of refrigerants.

¢ Increase the use of fish waste in bait production.
¢ Increase the selectivity by designing new bait.

* Use electricity of guaranteed origin.

¢ Further optimize processing and packaging.

¢ Improve processing yields.

¢ Decrease loss of fish in fisheries.

The environmental and resource
efficiency of the Norwegian Seafood
Industry may be considerably reduced by
increasing the market share of seafood
sourced from more selective, less energy
consuming fishing methods with a lower

/ . impact on marine biotopes and other
J NOfl ma marine organisms. A A /é‘A‘:\

Industrial Gastronomy

& Processing - to meal

’ .
Nofima
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8 What do we need to know to design the next generation
longline vessels?

Lasse Rindahl, SINTEF, Norway

What do we need to know to design
the next generation longline vessels

By
Lasse Rindahl

3 SINTEF 3INTEF Ficheriec 2nd Aquaculturs
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Introduction

®m Goingto provide more questions than answers

® Goingto separate in two groups: Coastal vessels and
offshore vessels

® Goingto address both vessel design and onboard eq
uipment.

®m This presentation will mostly be based on experience from
the Norwegian fleet.

i'y SINTEF FINTEF Ficheriec and Aquasulture

The offshore fleet — status in Norway

® Counts about 30 vessels

® Onboard freezing

® Some combined with gillnets
® Mechanized longline

m Size of 30 to 50 meters.

f'}; SINTEF FNTEF Ficheriec and Aquaculture
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Offshore fleet - Challenges in vessel
design and propulsion

m Overall hull design are more or less standardized

® Propulsion is an important case at this type of vessels due
to the large variations in power demand from fishing
operations to long distance transit.

® Dynamic positioning during hauling

(}5 SINTEF ZINTEF Ficheriec and Aquacutture

Offshore fleet - Challenges related to
equipment

m Gaffingis one of the most challenging operations onboard,
butwill be addressed in a later presentation today.

® Automatic mending of defect hooks in the separator
® Drum based autoline

® Fish handling in the cargo hold

"}5 SINTEF FINTEF Ficheriec and Aquasulture
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Coastal fleet — Status
B Hundreds of vessels

®m Afew vessels full time longliners, mostin combination with
other gears.

m Fresh fish delivered one or two days after catch.
® Mostly based on hand baited gears.

m Between 9 and 28 meters, most of them between 9 and 15
meters

fy SINTEF FINTEF Ficheriec and Aquasulture

Coastal fleet — Challenges related to
vessel design and propulsion

m Need for speed?
® One ore more hulls?
® Conventional or diesel electric propulsion?

® Onlylongline or a combination with other gears?

(};- SINTEF INTEF Ficheriec and Aquacutture
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Coastal fleet - Challenges related to
equipment

® Hand baiting or autoline, or maybe something in between?

® Fish handling technology- deliverthe fish gutted, round or
alive?

® Hauling equipment.

"y SINTEF FINTEF Ficheriec and Aquaculture

What do we need to know to get
started then?

(}} SINTEF FINTEF Ficheriec and Aquaculture
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Summary

®m Hull design and propulsionrelated to fuel efficciency
®m We need to aquire exact knowlegde of the fuel consumtion related
to each operation on the vessel. This will be the necessary tool to
put togetherthe most fuel efficient tecnologies and designs.
® Need for speed? (relevant for the coastal fleet)
®m We need an evaluation of pros and cons by speed boats
compared to conventional hulls.
® Thisis a type of vessel with very heavy workload for the
crew. There will be a focus on reducing the workload for
each crewmember.
m Several important measures are in progress. What we need to do

furtheris to approach the EHS situation systamatically to map wich
areas we shoul pay effort in the future

{3 SINTEF INTEF Ficherisc 2nd Aquseutturs

Summary

®m Baitingthe longline.

m To further develop the automation of the longline we need to know
more about wich factors that are affecting the efficciency

m We need to come up with solutions forthe fleet with one and two
crewmembers {semi automated longline)

(y SINTEF INTEF Ficheriec and Aquaculture
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9 Development of new hauling systems

Roger Larsen, BFE, University of Tromsga, Norway

UNIVERSITY OF TROMSQ UiT
Hooked on longline
— RS N
p Anati 5”: Reykjavik, Iceland
o/ Nofima == HAVSTOVAN \-/ R October 19t"-20% 2010

Development of new hauling
systems

f

RogerB. Larsen
Faculty of Bioscences, fisheries and economics,
University of Tromso, Norway

Research is often about solving the

gk | JE e
We concentrated on
followingmaingoals............
UNIVERSITY OF TROMS@ U
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Main goals of UIT projects 2002 -

2010 on coastal and deep sea

longlining 4,
‘Improved fish quality @
"Improved working conditions

- Safety on board

'Reduced unaccounted mortality

Additional studies on parameters as bait, line
thickness, line materials. snood material and hauling
speed

Research team: Lasse Rindahl. Roger B Larsen, Ivan Tatone
T UNIVERSITY OF TROMS®@ U7

~ The gaffis importantin many longline
fisheries to secure and de-hook the fish.

Work position might be hazardous
UNIVERSITY OF TROMS®@ U7
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Smaller and coastal vessels

- In 2002 we started testing the Automatic
Longline Hauler system (ALH")

~. The technology aimed at removing the gaff to @
improve fish quality and to improve working
conditions for the (rail roller) crew

- The system (ALH) was tested with 6 coastal
vessels with variable results

-~ Fishermen didn’t achieve better price on non-
gaffed fish. Currently, only 2 systems are used

*Develop by Delitek AS
UNIVERSITY OF TROMS® /7

ALH experiments 2002-2006 on coastal
vessels

1: Hauling a bottom set PA line with
cod

2: Livefishto be keptin net-pens
(2004)

3: Greenland halibut caughtwith PES

line on board M/V "Havsvalen”

(2006)

4: L. Rindahl inspecting the collapsible

ALH during the 2006 experiments
UNIVERSITY OF TROMS@ 1)/ 7

84



Conventional hauling method 2006-2007

Retrieving lost
fish with the
long hook

UNIVERSITY OF TROMS® 117

ALH experiments with M/V “Loran” 2006-
2007 = ‘

..‘ .‘\.
The traditional § %

hauling hatch.
hauling room

Adjustable hatch Rail-roller for
ro—_ : conventional

hauling

for the new hauling
mcthod and the well

with conveyer belt

in the side g Line with haddock ¥
: : entering through
the hauling well

UNIVERSITY OF TROMS® /17
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/V “Loran” 2006-

ALH experiments with M

3

Bleeding station in hauler room

Momitor 1: Underwater camera

Monitor 2: Over and outside hatch

Monstor 3: Inside hauling well
:

‘Sklppcr view n the wheel house
Monstor 1: Underwater camers
Monstor 2: Over and outside hatch
Monstor 3: Inside hauling well
Momnstor 4: Hauler room

Sy

M/N “Loran” has been Liéfng the ALH since 2006 with good results

UNIVERSITY OF TROMS®@ 117

Unaccounted mortality

- A fraction of fish caughtby longlining is lost
on the surface during hauling

- |t is believed that most "floaters” will die, hence

resulting in unaccounted mortality

- High-grading during hauling would have the
same effect

- Anecdotalinformationreports losses of 3-10%

UNIVERSITY OF TROMS®@ 7
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Conventional hauling compared to ALH

M/V “Loran” 2006-2007 experiments
May 2007: Results on cod (Gadus morhua)

Catch efficency on cod (#2,3% with ALH)
November 2006; +4,1%

100
90 1
80 1
70
60
S0
40
30
201
10 9
0

Traditsonal method
B ALH system

Frequency (%)

Directly Bylong  Real loss
caught ook of fish

Improved catch = reduced unaccounted mortality
UNIVERSITY OF TROMS@ L17

Conventional hauling compared to ALH

M/V “Loran” 2006-2007 experiments
May 2007: Results on haddock

(Melanogrammus aeglefinus)

Catch efficiency on haddock (+6,2% with ALH)
November 2006: +10,5%

100 :\_i
R @2 Tradinonal method |

%

&5 ALH system

7

G
ek ddfid o mgdd

Frequency (%)

10 \\‘:
30 1 ‘\\~‘
N
f“ 7 \ 04 o
0 1 N r 3
4 | Em e e
L Deectly conghn Dy bag hook Real kay of 1k
Improved catch = reduced unaccounted mortality

UNIVERSITY OF TROMS@ L7
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Conventional hauling compared to ALH
M/V “Loran” 2006-2007 experiments
May 2007: Results on Greenland halibut

(Reinhardtius hippoglossoides)

Catch ¢ff. on Gr. halibut (+8,8% with ALH)
November 2006: «14.4%

3

EB T radgional method
1._ ALH system

Frequency (*s)

¥ ¥ 8 5 8 28w 3

15

Ar‘” %':3 ‘

By bag hook Real kay of fad

Improved catch = reduced unaccounted mortality?
UNIVERSITY OF TROMS®@ L/7

Comparisons between conventional hauling,

ALHand moonpoolinthe deep sea fleet ﬂ

2008 _
< Three larger mechanized longline vessels used in

the same area and with equal gears November 2008 5@

- Three different hauling methods were analyzed (i e.
conventional-, ALH-and moonpool hauling
techniques)

- Focuswas on unaccounted mortality, fish quality
and crew safety/their working conditions

UNIVERSITY OF TROMS® 117
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Fish lostat the surface during hauling
(% by numbers)during 2008 experiments

Comparisons between 3 different .
hauling methods g%

350

@ Cod (Gadus morhwa) -

o
=1
o

[
=]
o

B Haddock (Welanogrammus aeglefinus)  |—

[
L=
(=]

L=
(=]

G.o'i\
17 ZN

Conventioral ALH Moonpool

22022

NN
D

T T

UNIVERSITY OF TROMS® 117

Quality of fish through a clip-fish production

Cc
=e Samples (N =150) of cod from the moonpool and ALH hauling® were
taken through the production chain. N=100 fish was produced
according to normal routines on board and N=50 directly processed,
{no bleeding before processed). The samples were frozen. %

=e| A Norwegian saltfish/clipfish company treated the fish without
knowing the origin following normal quality standards

== We found no reduction in quality due to gaffing or long-hook marks in
the fish and no marks in the fish that could be related to the hauling
methods

=e&( |t is believed that a significant fraction of fish from conventional
hauling would have been downgraded (from “superior” to “universal”)
due to gaff- and long-hook marks.

Akse et 31. 2005 reponted closeto 14% se :sma;es on gaffed fish during conventional longline
hayling. We four .sm_ﬂrr=-..r'= in_our pre ....s stud f'om.'\u slfizhing
= {Thsampis ¥om comvaritonal nadeng TSR

UNIVERSITY OF TROMS®@ 7
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The safety issue on board a conventional vessel
(and how it was changed with ALH)

The working conditions atthe rail rollercan be extremely rough

UNIVERSITY OF TROMS® 117

M/ "Geir II” is the latest Norwegian longline vessel
and she’s built with a moonpool hauling unit

UNIVERSITY OF TROMS® 117
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Conclusions

We've shown that modern hauling methods
reduces unaccounted mortality

-« Quality on landed fish will be improved by
removing the gaff

== \Working conditions forthe crew (at the rail roller)
is improved with new hauling methods

& Safety and welfare forcrew is improved with
new hauling methods (closed haulerrooms
or moonpool)

UNIVERSITY OF TROMS®@ 7

Hooked on longline Reykjavik, Iceland
October 19""-20" 2010

Thanks for your attention!

UNIVERSITY OF TROMS®@ 7
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10 Challenges in further development of autoline

Christian H. Engh, Mustad Longline, Norway

Mustad Longline

Challengesinthe further developmentof autolining

Mustad
Agenda
+ Mustad —a brief presentation
» History of autolining
+ Autolining today
* Developments and challenges in the future
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Longlining - History

Mustad’s fish-hook machine anno 1877

93

Mustad

Mustad



Mustad Group

+ Mustad from 1832

« Familiy company in 6th. generation

+ Market leader in two global niches, -sales in 160 markets
+ Approx. 900 employees

Mustad Longline AS

+ Develops technology for the global longline fleet

+ HQ, R&D and production in Gjevik, Norway

+ Has delivered 80% of autoline technology in use

94
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F/L Geir Il

-10 years of various technological advancements, makes it
interesting to build a new vessel.
Chief Engineer/Qviner Arild Holmeseth, F/V GeirII

Mustad

Mag-Packer on F/L Geir Il
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e e T e R T T T
Design for the future. ..

Mustad Line Controller

+ Mustad management control system for the
vessels longline operation
— Setting
Hauling
Database. statistics etc.
Special adaptations. fish counting
Internet communication, error search

Mustad
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"Speed-sjark” —fishing the Icelandic way...

+ 45longline vessels since 2004
+ 38 footandup

» operating with total crew of 4

+ setting 12-20.000 hooks daily
+ average 100 daysfishing

» catching 1.000tons yearly

A mill. USD investment—turn-key
— Fay-pack; T Sysars (sxcsptouots)

Case:"M/S Asta B”

- the future of coastal fisheries is in autolining
Bjarni Sigursson, Skipper
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Technological challenges for the future

+ Catch efficiency

+ Space

+ Flexibility

+ Differentbaittypes

+ Hauling

+ Less manpower

+ Less gear consumption
+ Birdandwhaleissues

* Health and safety issues
+ Maintenance and service

Mustad SelectFish System — For the future

+ Can operate with both monofilament line and
rope line.

+ Disconnects the snoods in the hauling process
and connects and baits the hooks and snoods in
setting position.

+ Key system components:
— LineHauler
— Drum Spool
— Hook Separator
— Clip connector and disconnector
— Magazines
— Mustad Costal Baiting machine
— Linesetter

99



SelectFish technology

SelectFish technology

100




Mustad Select Fish; Case M/S Ringskjaer

- =SelectFish makes it attractive to go into the indutry for a new generation of fishermen
Captain'ownar Qle Jacob Nvgard (40)
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OrcaSaver

Ainnovative approach to secure the catch form orcas.
An extensive problemintoothfish, black cod and halibut
fisheries

Ultra sound pulsesto disorientthe sonar system of the
orcas.

To be lowered 8-10 m. below vessel, powered by cable
Gradual decibelincrease notto cause mammal damage

Extensivetestingin Alaska. Scuth Georgia, Greenland
and Russia (far East)

— Reduces catch loss with 30-40% —
— Fishing Inspectors endorse the unit as orca friendly
Lifetime 500 hours cperatingtime

OrcaSaver
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11 Challenges in designing systems for fish handling preserving
quality and value through the value chain

Sveinn Margeirsson, Matis, Iceland

Challenges in designing systems
for fish handling preserving
quality and value through the

value chain

Dr. Sveinn Margeirsson
Value chain and processing
Matis ohf, Iceland

sveinn.margeirsson@matis.is

Matis — Icelandic Food Research
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Why is value important?
Icelandicexport value distribution 1994-2009

Large scale industry

Seafood

10.0%

0%
IV 1995 106 1997 1948 1990 2000 2003 2002 2003 2004 2006 2006 2007 2008 09

Ref Statistics lcaland anc Fadaration oOf lcelandic inoustries

3 am amn v P :

Margin, margin and margin

Revenues of fishing
Revenues of processing
Cost of fishing

Cost of processing

Margin = Revenues — Cost

“We can not survive without good quality”

Tae ame e Swama
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The value chain fras)

Long line
caught!

Catching : Landing- : { Processing : : Marketing

Inventory

T e ame s B

If you fall in the beginning

Catching i Landing- : : Processing : : Marketing

Inventory

3am e T ma
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The best way to die

What is the best way to bleed?

[e°c flowing water?
(J2:c for 10 minutes, then 15°C for 5 minutes?
[1-1°C, do not ever change the bleeding water?

[]The fish should not bleed?

e Sesama 3
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Itis good to be cool — to ensure shelf life

10

20

Bane ame e Bt .

Keeping cool

atching Landing- : Processing

This is how we do it Noft like this!

Is small beautiful?

B e v ] =
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Are we cool enough?

Ambient air temparature,

=
.
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Margeirzzon, 8., Arazon, 5., Valtysasttic KL 2003,
3 ams e v S

The fish markets

Grading

Ensuring traceability
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ALASKA SEAFOOD

Catching : ! Landing- : ! Processing : : Marketing
Inventory : :
: Electronic : :Rawmaterial : :Processing : :Marketinfo
: log-books !+ stock system i+ info system i system

Measured fillet yield: Dec-Feb
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Supporting different decisions

‘ Harbour o |

LA AL R L R

NS ) SS——-" | —_—
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kn;'ir‘foooooo-ofn;,';.' |
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\ ':":'A'f"""’[""“‘:i

R SRR J

What do we need?

- 2\
\5/

Need to know optimum bleeding conditions
Mechanical solutions to help maintaining quality
Temperature recordings
Full traceability
Fish markets must be able to handle fish and data!
IT systems that keep track — cheap, user friendly and accountable
Use the data for more efficient management of the value chain

Staff training

And lots more......

Tane am e S
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Keyword: Collaboration!

A~
» B

XA
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12 How can IT improve the fleets overall efficiency?

Kolbeinn Gunnarsson, Trackwell, Iceland

Track//ell

Workshop on longlining

How can [T improve the
fleet's overall efficiency?

Kolbeinn Gunnarsson
QOctober2010

TrackWe” VWOBILE RESOURCE MANAGEMEN

*  TrackWell founded 1536
— 28=mployses inleslang
Products and — Software solutions and consultancy

Solutions

*  Electronic Logbook and Reporting System/ ERS
— lcslangic Dirsctorstz of Fisherizs, Foroys Refara-feizg.
Fishing compsanies in Iceland, Canads and Norway
* FlzatMansgement Systems - Cars, Trucks, \Esssis, 2o,
— TrackWell ADS, Samskip, Eimskip, Flybusen, ...

¢ \ezsssillontoring Sysiems | Safsty At Szz Systems

— lcelzndic Cozst Guarg, Vekisid8siglings, NEAFC SEAFC,
World Bank

Y Timz3nd orojEct MaEnageEmsant systeams

— Landsspitali, Baugur Group, Eimskip, Ksupds...
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Track\vel! MOBILE RESOURCE MANAGEMEN

* Quality of fishing grounds
— expectsd catch by species
— flesh conditions, parasites, etc.

Some important

S
parameter * Timespentfishingvs.time steaming andlanding
influencing ,
efficiency R gRRvERge
= — type and amount of bait per kg of cstch
* Quality ofthe catchatthetime of landing (age. handiing)
* Priceofcatch
* Fuel consumption
* Flo:
TrackWell MOBILE RESOURCE MANAGEMENT

What can we do ? * UsetheInformation Technology

— tocoliect information on 35 many parameters as
possiole (and practics))

— 3nslyssthzdats

— usetheresults to optimze our =ffont and minimze cost

* Howdowedoit?
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; e
TrackWe” VOBILE RESOURCE MANAGEMENT

TrackWell ERS — a suite of
fools to collect and analyse
catch information

O TG ek

; A
TrackWe” VIOBILE RESOURCE MANAGEMENT

: * Registersvessels location, quantity of
Electronic LOQbOOk fish caught plus quality and

environmental parameters. Stores
information onthefishing gear as well.

* Reportsthe datato thefisheriesand
fishing authorities

* Supports mandatory reportsto fishing
authoritiesinEurope accordingto
Norwegian, Icelandicand EU Common
Fisheries regulations

* Enables theuserto viewthe catch
details of eachvesseland history of
previoustrips - ;
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Track\vel! MOBILE RESOURCE MANAGEMEN

Product Manager

* TrackWell Product Manager is a extensionto the
Electronic Logbook

* Ithandiesinformation on quantity and quality ofthe
catch, i.e. the number of units (boxes ortubs}per
product, conditionand grade

» Sends productioninformation automaticallyto the
fishing company or others on-shore

* Some configurations makes Product Managerthe first
link inthetraceability chain

LB 030 e 0

) "
o - B4

-
I L LU 1

Track\vell

Fleet Manager

* TheFleetManagerreceives data from the Electronic
Logbooks andstoresitin a database for further
processing and analysis

* Theusers can extract dataandstatisticsintoalarge
selection of predefined reports

* Enables the userto viewthe catch details of each
vessel and history of previous trips
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4
Track\vell

Variety of reports
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Trackwe” MOBILE RESOURCE MANAGEMENT

Catch Viewer

* Catch Vieweris an additionalmodule to the Fleet Manager

* Enables the userto viewthe current position of eachvessel
in nearreal-time

* Locationandhistorytrails of previoustrips canbe viewedon
a detailed ElectronicChart Display (ECDIS).

* Thesystem allows comparnson offishinggrounds and
vessels overa selectedtime interval.

Trackwe” MOBILE RESOURCE MANAGEMENT

Catch Viewer

S S ———

r’.
QSO
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Track\vel! MOBILE RESOURCE MANAGEMEN

ERP Integration *  Landingreport data from TrackWellto ERP system,
like MicroSoft Navision, via XML-files

* Product data from ERPto TrackWell

* Automatic datatransfer—less effort andfewer errors

({1

NEBRFRRREEESFRG
8 -

JRLHL

Track\vell

What do we do with the data?

» Directthevesselsto the most suitable fishing grounds
— distance, expected catch by species, expectsd quality
* Usethe bait combinationthat provesto give best
results, based onexperience
* Maximize the price by providing traceability information

— detailed information on ornigin, sge and quality of thecatch
orovidsd 1o the processing planis | fish marksts

— higherprics 3nd | or e3sier 1o 32l
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Case Study 1

* Thorbjornis TrackWell customer since 2005
Fishing Ground Labeling « operates 3factoryvesselsand4longliners

* Freshfishandsaltedfish(baccalo) processing
factories

* All catch datafromthevessels are collected onlinein

-~
-~
-~
bortjbrn

thefactory manager office

* Each cargo(batch}is kept separately throughthe
processing

* Final products packagingare labeled with catcharea
information

Case Study 1

T ~ *Origin (fishing zone)laheled on every packaging
Fishing Ground Labeling
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; -
TraCkWe” VIOBILE RESOURCE MANAGEMENT

Case Study 2: * TrackWell has enteredintoa partnershipwith The
Federation of FishingVessel OwnersinFaroe Island

*  Track'Well supplies electroniclogbooksanddeliver
TracePlace the catch data ﬁ'rtoacommon database

* PartofapilotprojectinFaroelslandforacommon
gatﬁbas) € called DNTS (Digital National Traceability
ystem

» Datawill are also forwardedtofishing authorizes and
selected fishingcompanies

\

; e
TrackWe// VIOBILE RESOURCE MANAGEMENT

TracePlace * Raw materslreceves

—  C3niog vor vesias

— WW=gmreczortom andng o3z: sE3ton
*  Expon documents

— Wayon

— Exportrapont 1 Custom comrl
*  Traceability documents:

—~  Rzczoron and dEoEcn

— Transtrmatons

—  Mazrgma

*  Reports to suthorities:
— ToCakh log
— Crewnst
—  B3szrzcaol (fr v oEn)
— S3lary 10 h2 fsharman
— Emvronmant r2ports
*  (Otherdocuments
— Ivoczz
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Trackwe” MOBILE RESOURCE MANAGEMENT

Case Study 3:

: * FishMark-Aresearchproject onValue Chain
Value Chain MHaqEm o
Management

* Fundedby AVSand Rannis

«  TrackWell and Matis amongtwo othersuppliers together
with four Icelandicfishing companies

* Informationfrom allstages of the value chainare used

to optimize decision making onfishing
Cammon Database

s B —
T \ Research Database
.M

Fishing Frccessmg

Trackwe” MOBILE RESOURCE MANAGEMENT
Value Chain Management

Selecticn of parameters— Area, time period, vessels
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Trackwe” MOBILE RESOURCE MANAGEMENT

Value Chain Management

Total catch by speciesand grades

Trackwe” MOBILE RESOURCE MANAGEMENT

Value Chain Management

Catch by species
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Trac k We Il é MOBILE RESOURCE MANAGEMENT

VCM- Data Analysis

Grade and quality

Track\Vell

SOURCE MANAGEMENT

Value Chain Management

wommizmn e o
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= == = =
r= T3
= = :
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Fis ‘mark (MMS)
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Track\vell

Future steps

Directlink to fish markets for detailed product
informationfrom vessels planningto sell theircatch

Optimizations toolsto analyze data and suggest action

Further registration of environmental parameters with
the catch

—  maEtz g2TandE of M2 MEeEs r203dng SUslENE0TY 3N ow
amironmamal impact of e fshing

Further stepstowardsfull traceability endtoend

THANKYOU!
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13 Is there a potential for improved earnings in the longline fleet
and the value chain by marketing of the qualities of longline-
caught fish?

Svavar bér Gudmundsson, Seemark Seafoods Ltd., Iceland

Workshop on Longlining
Reykjavik, Iceland
October 20 2010

Sezmark Seafoods ltd.
Svavar Por Gudmundsson
Managing Director

fresh treats from the Atlantic Ocean

Samark Seafood ltd.

Seemark Seafood is the fastest growing sales and marketing company
inlceland
Producers are small to medium sized guota holders
specializedinfreshfish production
We work for our processors to obtain best value inthe marketplace
We offer our customers best value in the time honoured way

* Quality

* Sernvice

* Delivery
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fresh treats from the Atlantic Ocean

SHEMARK fresh treats from the Atlantic Ocean

5000

L]
2000 1

2006 2007 2008
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SAEMARK

o

SAEMARK

fresh treats from the Atlantic Ocean

How do we create value fromline caught fresh fish?
Distributors—» Retailers = Consumers

Packers

* Less Waste, higher guality, more shelf life, consistent supply
Retailers

* Visually better, consistent supply angd guality, Sustainable Message
Consumers

* Looks Great, Tastes Great, Sustainably Caught (no guilt)

h treats from the Atlantic Ocean

fres

Case Study
- Line Caught Strategy for a Major Customer

Sainsbury’s

Product news

Sainshury's to sell 100% line-caughtfresh codand haddock

April 6, 2007

Oliver Knowles, Greenpeace oceans campaigner said: "Sainsbury's moveto
100% line caught fresh cod and haddock oncs 3g2in demonstrates the
company's serious commitmeant to eliminating destructively caught s=zfood
from their shelves.

Ritchie Mcfee, fresh fish buyer, Sainsbury's, says: "To addrass this, we wantto
ensurs wa canmake codand haddock, and zllspecies a5 sustzinzble as
possible. Thiswayour customers can continue to buy whatthey like, without
the worry of where it'scomefrom, and how it's beencaught.”
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SAEMARK

fresh treats from the Atlantic Ocean

Support for line caught

Line
‘em up

1007 LINE CAUGHT

-- it e cowpht Lo @

O
STher quanty |

SAEMARK

fresh treats from the Atlantic Ocean

Benefits

supply chain with high guality and low

* Retailer gets an exclusive supply chain which is difficult to copy and
delivers high guality and highlevel of ethics and sustainability

* Consumer gets a product which delivers

* Quality, shelf life, and no guilt to consumers
* Theprocessor gets a regularorger ata decent margin
* FINALLY the QUOTA HOLDER gets an enhanced return for his fish
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SAEMARK

&

SAEMARK

fresh treats from the Atlantic Ocean

*Every Box we sell shows date and TV . UVTAd A I o0,
area of catch [ o S S R O )
- 675 1 674 673
* Every box shows which vessel i PSS A PSR R S P sl
. L ¢/ )y o 1 @S e~ @
caughtit v lo Jaddba fadad e fall e s e

* Every box is destined fora specific
customer who will appreciate the
guality

* Every box meets specification

* When fishis $15 /kg every box
must be RIGHT FIRST TIME

* When fishis $15 /kg the customer
has tobe MORE than satisfied.

fresh treats from the Atlantic Ocean

How do we ensure maximum value?

*  Thesupply chain hastowork asa team

* Thereisa highlevel of guality control in processors, but this is kept
toa common standard by our own QA Managerin lceland

* The concept must be supported in market by the retailerand
gdistributor. The consumer doesn’t automatically “visualise” line
caught—they arethinking about a manwith arod

* The product needs to be differentiated by marketing

* Above all, the supply chain has to function 24/7, with close attention
todetailanda planA,Band C
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SAEMARK

fresh treats from the Atlantic Ocean

Whatis the future for our business?

*» Best Practice

* Carbon footprint

* Eco-labels

(&)

SAEMARK

fresh treats from the Atlantic Ocean

Thank you
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14  Optimizing profitability in the longline fleet. Which are the
Important parameters?

Erla Osk Pétursdattir, Visir hf, Iceland

w, .
VISIR

Optimizing Profitability in Longlining

Erla Osk Pétursdéttir

October 20, 2010

VISIR

Optimizing Profitability in Longlining
1. Visir background

2. Developments in
longlining

3. Current status and
future prospects
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Visir hf.

Family company * Fivelongliners
Founded in 1965 * Four processing plants
Headquartersin Grindavik * 300 employees

Hisavik
Bogeyt o .
o B
VISIR Didptvogur
@
Grindavik

=
VISIR
' . . .
Visir = Fishing
* All catchis landed at nearest harbor
— distributed to the specialized processing locations
* Vessel returns to fishing (ongoing system)
— constant supply of product all year
* 50% of the catch is transported via truck
No. Vessel Name Built Length Width
1030 Pall Jénsson GK 7 1967 43,9 7,6
972 Kristin PH 157 1965 41,7 7,2
975 Sighvatur GK 57 1965 41,4 sl
237 Fj6lnir SU 57 1964 39,3 7,0
1076 Jéhanna GisladéttiriS7 1969 56,8 8,0 N

VISIR
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Visir's share of total allowable catch

Specie Tegund Share of TAC  2010/2011

Cod Porskur 5,18% 6.353.905

Haddock Ysa 587  2.292.033

Saithe Ufsi 1,55% 775.392

Redfish Gullkarfi 0,99% 298.458
Deepwater Redfish DjGpkarfi 0,92% 91.539

Ling Langa 16,64% 358.898

Tusk Kella 46,07% 2.487.881

Catfish Steinbitur 7.24% 701.156

Monkfish Skdtluselur 0,10% 2.203

Greysole Graluda 0,28% 33.283

Plaice Skarkoli 3,52% 210.353

Sole bykkvalira 1,25% 20.792

Witch Langlura 2,31% 27.671

American Plaice Skrapflora 1,79% 3.287

Limanta Sandkoli 2,93% 13.480

Total = : . 14.310.335 =

otal cod equivalence kg: 11.582.000 visi
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Electronic Tracking System at Visir

Using this system since 2004, data from 1999

Electronic Log Book - records catch data on board

Fleet Management Systems - info observed at headquarters
Marel Innova - records weights, yields, etc. in operations
Navision - all information is uploaded for sales

The communication between systems is key for traceability

Electronic Logging

* Recorded on board:
— Location (all routes of vessels)
— Number of hooks
— Number of fish
— Bait, type, amount
— Depth, wave height
— Weather, course, wind speed
— Sea and air temperature
— Type, amount and size of fish estimated
— Etc.

* Recording on land.
— Size, utilisation, quality, etc.

VISIR
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Fleet Management System
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Fleet Management System

Graphically
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Zoom-in Pathway (Analyze the Day)

Sept - Dec, 2007 - 2009
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Compare Areas
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Result Details - Species

& Skyrs!
Samartasdur vviods | Gowt | Bots | Geol | Poohur | Guwd | Voo | Gewt | Langn| Gend | Kela | Gowt |

_ e | =]

& Skyrsi

| Geat | Porshur | Gedt | Voa | Gt | Large| G | Kol |G |

oa-2 2w s BREN

o anber b svada |
122

3

Prbsante tegundar of hedda ofle vvmde

2k AR

w183 azles LELE g4l Lo R

VISIR

140



Result Details - Cod
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Electronic Tracking System at Visir

* Tool for management
— Trace product from fishing to customers
— Track yield at each stage of process
— Keep track of fishing areas

* System information can also be used to
— Increase catch per hook
* where caught, with what bait, etc.
— Avoid low yielding fishing areas
— Respond quickly to market conditions
* what product mix gives the highest value

* Giving the market what it wants: traceability
=

VISIR
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Maximise the Value of the Quota through Traceability

i Fishi
Planning - Controlwhat to catch, - -‘png :
e N ST which species, what : ,w

: : =l

sizes snd which ‘
qusity

L [}
Controlown quots and ability to
transfer or exchange between
species it needed

Decision on fishing and processing
will be based onthe market needs
and the highest value product mix vl
be produced

' - ‘ <:] THE MARKET
=1 7

Controiwhatis
produced and
where

Production Product Mix VISIR

Responsible Fishing

* Traceability from fishing grounds to market is an integral
part of responsible and sustainable fishing
— Another big part is fisheries management

* Responsible parties in the Icelandic fishing industry
have signed a statement on responsible fishing

* Theindustry has prepared a logo for
products originating in Icelandic waters

* Third party certification coming, fall 2010

* Moreinformation: www.fisheries.is and

www.responsiblefisheries.is
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Optimizing Profitability in Longlining
1. Visir background

2. Developments in
longlining

3. Current status and
future prospects

Key developmentsin longlining:
the Automatic Baiting Machine

* Vessels able to stay at sea 1. { [
longer and can go to fishing bty ARl ) N
grounds further away CUTT T T ¢

* This Mustad update had:
1. Baiting machine
2. Hauling operation

3. Hook separator

Gets the line ready to be used
3gain
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Other key developmentsin longlining

Larger boats

— Vessels able to stay at sea longer

Better handling of the catch

Swivels on the line

— Hooks can spin around the line
(not get tangled)

New type of bait

New types of hooks

Results at Visir

* Greater catch
— More hooks with fewer people
— Increased grams/hook per specie
* Bait more effective
* More effective fishing and less
quota =» fewer boats
— From 8 to 5 vessels last 10 years

VISIR
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Total Catch per Fishing Year
All species

00/01 o1/02 0z/oz 030 03003 05/05 osfo7 o7/o2 02/03 23/10

W Cod WS HSOdOCK WM TStfichn NN Tuci EEN LUng W SHOttod S5 St MR Bioging W Otngr Tots

Comparison to the Past

* In the past it was considered
good to catch 100 kg of cod
(ungutted) per line

* Eachline had 450 hooks

=>» 220 grams/hook (ungutted)
=>» 190 grams/hook (gutted)

* Today we get 500+ grams/hook in cod fishing,
even up to 800 grams/hook

— All species: 350-400 grams/hook =
iz VISIR
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Optimizing Profitability in Longlining
. Visir background

. Developments in
longlining

. Current status and
future prospects

Current Efforts

Now we are focusing mostly on the bait

— Reduce the amount of bait used
— Be able to affect which species take the bait

For a portion of our fishing, we have reduced
the bait used from 30 grams to 10 grams

We have also found a bait mix that catches
less cod and significantly more haddock

VISIR
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70%

40%

Bait Development

2000

* Squid

* Herring
2005

* Sausage

* Mackerel

* Pacific Saury
2010

* Bag bait
=
VISIR
Bait Used
0001 0102 0203 o030 0405 0506 0607 o708 0809 09/10

‘ OHerring BSquid WSausage WPacific Saury OMackerel mBag bait

=

VISIR
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Bag Bait

Visir has added a new
baiting machine for bags
— In addition to the Mustad
Possibilities include:

— Baitamountreduced by 2/3
— Ability to mix bait types

— Not be constrained by the
size/shape of the fish as bait

Purposeis to find a bait
which can “select” species

Conclusions

Profitability in longlining is largely driven by
technological advances

— We need to continue research and development
Information gathering is important so that we
can build knowledge

Once we have a good information base we can
better optimize the profitability

— For example, given the current market situation
and our quota, where should we direct our fleet?

=

VISIR
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Thank you!
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15 Longline-caught fish in the Faroese fishing industry

Pall Gregersen, P/F PRG Export, Faroe Island

Longline-caught fish in the Farcese
fishing industry

By Pall Gregersen

Introduction
» P/F Fiskavirkio 5000 ton
» Luna, salmon 6000 ton

PRG
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The Economy

Market Economy

Planned Economy

Things done right...
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Different Prices
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The Difference

The Difference
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Things done wrong...

» Trips are too long

» Not bleeded

+ 5 of 16 boats no proper bleeding bin

» Bleeded and gutted at the same time

+ Poorly cleaned

+ Poorly placed in boxes

» Too much in the boxes

» Not enough ice

+ Lackof respect for the product

» Lack of education

» Mix the different days of catch when discharging
» Too much handling when sorted at shore

Why is it like this?
Desperate sellers market

Local patriotism

Market Economy

Planned Economy
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16 Challenges in developing alongline fishery in Greenland

Alfred E.R. Jacobsen, KNAPG, Greenland

Workshop on longlining
q Reykjavik — October 2010

Presentation by
Alfred ER Jakobsen
Director - KNAPK

januar2011 KNAPK - dirsctor

/=l )
Background information .

= National organisation of 70+ of fishermen and hunters’
associations

s Established in 1953

= Negotiates prices with producers and export companies on
behalf of the members for fish, shellfish and sealskins and other
species for subsistence use.

= Negotiates and lobbies to improve conditions for its members
with the government and members of the Parliament

= Appoints members to committees and other institutions —

national, regional and international bodies f.i. JCNB, IWC,
NAMMCO, NASCO etc.

januar 2011 KNAPK - director
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iParticipation L

= Director Alfred ER Jakobsen

= Technical consultant for fishermen, Jens
Kielsen

= Fisherman Niels Nielsen

= Executive secretary for Royal Greenland
Robert Moller

januar 2011 KNAPK - director

i Longlining in Greenland

= Longlining is used for following species:

= Greenland halibut (TAC appr. 20.000
tonnes per year).

= Cod (8.500 tonnes — mostly by
bundgarn — nets)

= Catfish (annual amounts?)
= Halibut (flynder)

januar2011 KNAPK - director
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i Greenland halibut L

= 6 months ayear: longlining.
s Rest of the year: gill nets in designated areas.
s Fishing is done mostly by using small open boats.

= These boats use mostly longlines with 0.8 — 3.5 mm lines.
Hauling line used is mostly 1.0 mm — 3 mm.

= Lessthan 15 fishing vessels are equipped with modern autoline
systems, mustad, beitir, soelyst, fiskevegn.

= In northern areas with solid ice during the winters — longline is
used by using @3 homemade “sliding wing” — 1x0.5 meter.

= Baites used for fishing Greenland halibut is: Sauri, squid and to
some degree capelin and polar cod.

» Polar cod is most preferable — baiting is manual.

januar 2011 KNAPK - director

iChallenges ahead e

= Project idea:
= Use polar cod as baite in future.

= Goal: Fisherman and autoline developer
and/or a baiting system developer carry
out a project in 2011 funded by ?.

= Benefit: High catch rates — lower costs
efc.

januar 2011 KNAPK - direcor
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i Experience with polar cod .

= Mr. Niels Nielsen is here — he can tell
you more about his experience in using
polar cod as baite.

= But: Baiting has to be done manually -
very time consuming

= Challenge: Develop baiting system
enabling to use polar cod. New
product?

januar2011 KNAPK - dirzctor

januar 2011 KNAPK - director
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17 Strength and weaknesses in the Faroese fishing day's system
in relation to boat owner's economy

Johannes M. Olsen, the Faroese longliners organisation

27-01-2011 Bubskapur vs Fiskidagaskipanin

> Innleiding
> Spguliga gongdin
» Eru dagaskipaninirsett stilla?
> Livirpdiliga burdardygt
» Buaskaparliga burdardygt:
> Toskaveidan seinastu 10 arini
> Nidurstodur

27-01-2011 Budskapur vs Fiskidagaskipanin
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» Framlogan er uppbygd vid eini soqguligari
gongd og vio gjognumgongd av — fyrimunum
vio eini liskidagaskipan og hvat manglar hja
foroyingum, at reetta uppa fyri at faa
skipanina at rokka settum malum

\ > Eisini eru uppskot um megaguligar loysnir, sum
upplegg til kjak

27-01-2011 Bubskapur vs Fiskidagaskipanin

Fram til 70-arini vard at kalla fritt hja feroyingum at fiska uti, sum
heima. Ein og hver, sum hevéi skip, slapp at fiska baadi a foroyskum,
sum fremmandum fiskimiSum. Innflutningsloyvi voru t6 kravd fyri
skip, sum vordu keypt ella bygd uttaniands

f 1977 varé fiskimarki& flutt ot 3 200 fjérSingar, og storur partur av
mi&- og langfarafiotanum kom heim a Foroya-grunnin at veida.
Trongligt varS a grunninum, og ta byrjadi uppbytié av skgum,
veidihaattum og skipasisgum. Afrenn hetta hevli bert onkur
kassaskipan verié fyri atlendskar trolarar

Mitt 5 80°unum voru goé fiskiar og sifan minkadi fiskiskapurin, og fra
1988 byrjadi at minka burtur av heimafiotanum. ikia faerri enn 7.800
brt. elia 62 skip foru ur flotanum fram til 19594,

Fleiri av heimsins fiskivinnutjofum, teirra millum okkara grannalond
foru undir at kvotera innan fyri eqgi6 fiskimark longu i 70-arunum.
island fekk handilskvotur i 1987.

i 80°Srunum byrjabi landsstyri6 at gera tekniskar reguleringar, eitt mi
at frida glkdr, vidka meksar, og seta tidarbann fyri fiskiskapi.

Bubskapur vs Fiskidagaskipanin
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Ta ttafall og fiskaloysi rakfu rst i 90 unum, vard tosad um at seta
kvotur vio Feroyar. Feroyskir fiskimenn kendu ’til hetta abrastaéni

Vinnan maelti stadiliga fra kvotum, ti samansetingin av fiskasiggum a
Feroya- ‘%n.mnjnum er so blandad, at hetta bar ikika til at liva undir ella
halda skil a.

Men i 1994 vard ein kvotaskipan roynd, lutvist undir trysti fra
donskum myndugleikum, sum tre fyn lanve;ﬁngurn t1l Feroyar.
Sum ikki eina ferd hev i vinnan grein i sinum malié, og kvotaskipanin
vard ein “fiasko”.
Kvoturnar sum styrisambod miseydnadust, men ta eydnadist vinnuni
saman vio fiskifrebin oq fiskivinnumyndugleikunum, at bliva_
.gamdlr um eina fiski kapan istadin, sum logtingi & sam!ykﬁ ']
Fyrimunir vié8 dagaskipanini, imun til kvotaskipanina:

> at eingin fiskur ver6ur utbiakabur

> at eingin grund er fyri at umdoypa fisk.

> og at hagtolini fyri vei6u a foroyagrunninum veroa rott.

> og at vit hava ikki brik fyri fyrivarnisregiuni, ut fra ti,
at alt sum fiska verfur - verour skraseftt.

Bubskapur vs Fiskidagaskipanin

Bubskapur vs Fiskidagaskipanin
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bytio av fiskatalinum hjd hverjum bolki sar fyri seinastu 10 arinl
(fra 2000 tit 2009)

prosem =
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00% 19% % e 20%
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Bubskapur vs Fiskidagaskipanin
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Ks. Pr. veiddan fisk fyri 2009 og Méarti | 2010

@ Kr. Pr_veiddan fisk 2010
W Kr. Pr.veiddan fisk 2009

1]

“Bolx i~ T Bomn2T T3 Bobw4B  BobawrdT  BobwSA  BokwSEB

15,00

10.00

500
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Bubskapur vs Fiskidagaskipanin
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18 Management regimes for fisheries with respect to efficiency
and responsible fishing

Dominic Rihan, Ireland, ICES-FAO Working Group on Fisheries Technology and Fish
Behaviour

MANAGEMENT OF LONGLINE FISHERIES

THE GOOD, THE BAD AND THE UGLY!

Dominic Rihan & Mike Pol
ICES-FAO WGFTFB

www.bim.ie

OUTLINE

* Longlines - A responsible fishing method?
* Current Management Measures

Examples of Good and Bad Management

* Management Issues & Mitigation Measures
Conclusions

oo TSR
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LONGLINING - A Responsible Method?

e Dates back to early 1500s

e Criticised by the church in Norway as
being too efficient (see Bjordal &
Lokkeborg)

e Led to swearing, quarrels, fights &
alcohol abuse

¢ Nowadays 5 - 10 billion hooks per year
¢ Big upsurge in pelagic longlining since
1992

e T ———

Longlining — A Responsible Method?

Responsibl Trawl
Size Sele +
Species S

Survival a A o+
Ghost fishi ++
Energy Co )

BenthicI

Fish Quali ++
Total 2

Sot

173



Current Management Measures

¢ Specific Detailed Measures limited

¢ No mention of longlines in EU reg 850/98 (covers basic
technical conservation measures%

¢ Traditional management by

- TAC & Quotas

- Effort

- Closed Areas e.g. species & coral
- Seasonal & temporal closures
Hook limits in some areas
Restrictions on Autoliners in Norway
Depth limits in others

Gear marking

Lost gear (Norway)

Seabird mitigation measures

A Good Fishery!

e Pacific Halibut fishery

e IFQs Stransitionfrom
derby

e Single gear fishery
e Technical Measures

- Closed areas
- Tori lines mandatory

¢ Monitoring of bycatch
by CCTV

e MSC certified fishery
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A Bad Fishery!

¢ Patagonian Toothfish

e Southern Ocean & South
America

e Widespread IUU (Illegal,
Unreported, Unregulated)

e Illegal catches 5 times
legal limits

e Decimated stocks
¢ High bycatch

And Now the Ugly!

e Bycatch Issues
- Seabirds
- Marine Mammals &
Reptiles
- Elasmobranchs

- VME (Vulnerable Marine
Ecosystem) Impacts

www.bim.ie
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SEABIRDS

e Global Issue

e Considered a threat to
22 species (FAQ), mostly
albatrosses

o Affects 28 legal LL
fisheries from 14
different countries

e FAO IPOA adopted 1999

e Mitigation measures
used in many fisheries

www.bim.ie

Seabird Mitigation Measures

¢ Night-setting longlines

e Tori or bird-scaring devices

e Line-setting devices/Baitcasters
e Weighted lines

e Modifying bait condition (Dyed)
e Offal discard modifications

e Strategic distracting discards

B it
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Marine Mammals & Reptiles

e Turtles & cetaceans
e Mainly pelagic longlines

« 200,000 loggerheads & 50,000 NS
leatherback (2000) SN

e Estimated mortality 20%

e Cetacean bycatch and
depredation

e Widespread issue

e Entanglement, hooking (pilot .
whales) & ingesting of hooks

Marine Mammal & Reptile Mitigation
Measures

e Turtles
- Circle Hooks
- De-hookers
Dyed or Novel Baits
- Setting depth
Decreased soak time
Glow rope/Flashing lightsticks
e (etaceans
- Reflective buoys
- Modified ropes
- Galvanic releases
- Acoustic deterrents & predator sounds

- Physical depredation mitigation devices — (PDMD) - Net
sleeves protect fish while hauling

B i
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Circle Hook e

Elasmobranchs

e Widespread

* Pelagic & demersal
longlines

* Bycatch in pelagic gear
e Shark Finning

e Deepwater sharks
(Atlantic)
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Elasmobranch Mitigation Measures

¢ Modified bait

e Depth setting

¢ Electromagnetic deterrents
e Decreased soak time

e Ban on using wire traces

e Ban on fishing

e Time/area avoidance

T ——

Vulnerable Marine Ecosystems

¢ UN Resolution 61/105 -
action plan to protect
high seas ecosystems

e Significant adverse
impacts
¢ Includes longlines

¢ International Guidelines
for the Management of
Deepsea fisheries

¢ Impact Assessment
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Mitigation

e Extensive Closed Areas
e Move out following unexpected

encounters

e Requirement for Monitoring &

e T ———

Mitigation plans

Conclusions

Is it an Environmentally Friendly Gear?
On balance - Yes!
Lack of specific management measures

Candidate Burden of Proof (BOP) Management
e.g. Pacific halibut

Longlines not immune to bad press e.g.
pelagic longlines & toothfish

Issues regarding seabird, marine mammal &
elasmobranch bycatch

Emerging issues with VME's
Image must be reckoned with

e T ———
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19 How do regulations in general and parameter regulations
especially affect longlining?

Svein Leokkeborg, Institute of Marine Research, Norway

L

s

F { ortance ot ameters on
"\ es and selectivity

o

Fish Behaviour
* Feeding activity
* Hooking behaviour

Gear parameters

Hook

Bait

Material and rigging
Incidental seabird bycatch
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Feeding activity

204
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Current dire ctiof ——

——T] ) )

Along current

Across cutrent

Fish behaviour— Gear operation

+ Rhythms in feeding activity
— Line setting at breakfasttime

+ Long distance bait location

— Large spacing between lines
— Relative long soak time
— Setlines across the current

» Differences in behaviour
— Selective fishing
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Improved hook design

EZ
Wide Gap Circle-hook

Improved hook design
EZ-Baiter Circle Hook

55

Haddock Cod Ling Tusk
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Improved hook design

And, smallerhooks are more efficient

Cod Haddock

Number of cod
oERBE a2 2888 E

Number of haddock
cERBuEBsR23288E8E

30T NLE DD GED TN E

Lengh(ery

B>
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Cod

Large fish and large bait. \.

ﬁ Small fish andlarge bat.

Haddock

Largeismall fish and large bait.
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Alternative bait - Norbait

350
+ 200%

300
250
200
150
100

50

0

-43%

Haddock Cod

Species selective baits

Seabird bycatch - Potential solutions

» Bird-scaring streamer line
Underwater setting funnel
Line shooter

Weighted longline

Night setting

Strategic offal discharge
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Bird-scaring line

Deters birds from taking baited hooks

Setting Funnel
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Seabirds Bycatch per 1000 hooks

i ® Control
@ Streamer line
L5 @ Setting funnel
|
0.3 .
100%
0
1996 1998 1999

Total Catches of Target Fish

8000

32%

® Control
17% o
6000 B Bird-scaring line
@ Setting funnel
4000
14%

2000

]

1996 1998 1999

A
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The streamer line scares seabirds

Potential catch increases

* New hooks +20-50%

+ Smallerhook +20%

+ Smallerbait, cod + 20-50%
+ Smallerbait, haddock +30-120%
+ Swivel +10%

+ Monofilamentmainline  +100%
* Monofilamentgangion  +10%

+ Setting direction +100%

+ Settingtime essential
+ Bird deterrents +30%

+ Autoline revolution
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Implement presentknowledge Improved hook designs
=) Synergetic effects

[CTBH | Lower catch loss
Bird-free hngh-quah&pfﬁducts- “New materials
1 X
e ) Autoline'fbsr??éq'man vessels
ongJastingbaits 1=
R e e e e SR 2 3

EF Br _EF B
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20 What are the effects of stimulating longline fisheries with
special reference to regional development?

Jahn Petter Johnsen, BFE, University of Tromsg

UNIVERSITY OF TROMS@ UiT

What are the effects of stimulating long line
fisheries with special reference to regional
developmen N

ﬂtf

A‘,:l

Jahn Petter Johnsen

Conclusion

The “longlining industry” (fishers, processing, gear- and vessel
suppliers) will in the future have to provide information and
knowledge to communicate to authorities and public that a
positive development in this industry contributes to responsible
fishing, fulfill EAF and good governance principles

How:
+ Develop a strategic plan and action program for the industry
Why:
Communication of interest
Toinfluence structural and management policy
To influence research focus and research fund allocations
To allocate own resources in the same directions
Point to system weaknesses and knowledge gaps

UNIVERSITY OF TROMS@
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Fisheries (capture) and aquaculture share of market oriented
county gross product
Source: Statistics Norway

Counfry

UNIVERSITY OF TROMS@ U7
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UNIVERSITY OF TROMS@ U7
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—— Jgqging —@— Line Agtoline —«— Gill net —#— Danish seine —8— Trawl
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Share of catches Coastal longline Finnmark -
Nordmeore (NRFL)-potential for increase?

East-Finnmark
West-Finnmark
Troms
Vesteralen
Lofoten/Salten
@vrig Nordland
Nord-Trgndelag
Sor-Trondelag
Nord-More

2008
11%
4%
4%
6%
16 %
3%
1%
5%
1%
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2009
14 %
4%
3%
6%
14 %
3%
2%
9%
5%

UNIVERSITY OF TROMS@

UNIVERSITY OF TROMS@



The political shift - 1990 .....

+ From fisheries development policy

- Focus on fisheries and fishing communities
development -the fisherin focus

- Management of fishermen — society relations
- Regional policy success

to resource management policy
- Focus on sustainable use of resources

- Management of fishermen —fish resource relations —
fishermen's’ conduct and behavior at sea

Reduce overcapacity
Different regimes for coastal and offshore fleet
Offshore in principle more specialized vessels

UNIVERSITY OF TROMS@ U7

Shift in focus from yield and target orientation

Managementtarget

Yield, cost. open
access
"""""" MSY
Totzl Cost

E:.:s*.: Eoa gg&: gE
Mmmum sffort Maxmum effort
Mazxmum stock size Mmmum stock size
Gordon-Schaefer Modellen
UNIVERSITY OF TROMS@ UiT
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To ecosystem approach to fisheries management
(EAF) principles
Limitthe impact from fisheries on the ecosystem
Responsible fisheries %
+ More focus on biomass removed than on single species
+ Maintain relationship between species

+ Measures compatible across the entire distribution of the
resource

Precaution in decision-making and action

+ Governance ensure ecosystem (both human and non-
human) well-being and equity

Internalise costs in the ecosystem
EAF is implemented in European and Nordic fisheries

UNIVERSITY OF TROMS®@ U7
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Implementation: Harvest control rules and
indicator based management

Bpa 7
z
3
Blim z
Fpa Flim
UNIVERSITY OF TROMS@ Ui7
Effects

From Governmentto Governance

- Managementthrough partnership between
government and organized stakeholders %

- Government withdraw from detailed regulations

- Towards a more responsive and adaptive system —
with heavy responsibility on the industry to prove
responsibility

- Industry can produce data that is important for stock
and ecosystem monitoring — research system
improvement

Micromanagement where it belongs, namely in the
business, while the management system concentrates
on the more general framework

Focus on process and fishing conduct
Certification processes and Eco labellinguniversity of rRomse s
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UNIVERSITY OF TROMS@ U7

- The general framework may vary between different %
countries.

- F ex the Norwegian corporative system with a
close cooperation between the fishermen and the
state is a precondition that not only has to be taken
into account, but which is actually in line with good
governance principles

UNIVERSITY OF TROMS@ U7
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The Norwegian managementpolicy

Success

« resource managementin terms of controlling fishing
mortality S,

- capacity reduction =y

- allocation policy

- legitimate, fair, transparent and participant system
Problems

- still structural problems in the fleet

- recruitment

- cod focus

detailed, costly and complicated system
- heavy bureaucracy

- Limitations on possibilities to integrate in the value
chain

UNIVERSITY OF TROMS@

UNIVERSITY OF TROMS@
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Fishermen’schoice

Governance and %
regulations

Fishers
choice

Market Technology and

organization
UNIVERSITY OF TROMS® U7

Choice ofgear

Offshore fleetis specialized
« Institutionalized in the management system

In the coastal fleet choice of gear is in principle free, but
will be impacted by

- management and regulation policy
« market conditions

= customs

- fish abundance and availability

- costs

- More liberal regime in the future?

UNIVERSITY OF TROMS®@ U7

202



Fleetstructuring consequences

In a fleet downsizing process - there will be less job positions
available, surplus of labour

Quotatransactions and push towards increased efficiency
and less crew — increased costs

Recruitment of new persons can stop for a period, which in
the longer run can result in:

« Loss of a “generation” of recruits (as mentioned yesterday)

Offshore fleet recruit from a national labour market and has a
more national landing pattern, the effects of changes are
dispersed to the whole society

Where the coastal fleet have a more community based or
regional recruitment pattern, fishing and landing pattern,
effects will be more local or regional

Large quantities of haddock and saithe are not fished -
Undercapacity or an organizational problem?

UNIVERSITY OF TROMS@
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UNIVERSITY OF TROMS@ U7

Challenges (in addition to whathas been
presented these days)

General:
* Maintain local fishing culture and knowledge %
* Increase value and income

* Increase cooperation land-sea — new forms of organization
Offshore

« Control cost development

* Recruit crew
Coastal long lining

* costs

* recruitment of crew

* recruitment of baiters

*+ change to auto line

* technological development — automatic land based baiting

UNIVERSITY OF TROMS®@ U7
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UNIVERSITY OF TROMS@ U

Howto stimulate?
+ Supporttechnological development project
Regulation - quota/by catch regimes

Closer cooperation processing — fishing towards nicheSs,,
—freedom to collaborate, sharing of profits, butloss of <&
flexibility

Stronger integration - however strongly restricted of the
institutional arrangements in Nonwegian fisheries

Modification of the institutional arrangements

Proactive: The longlining industry with partners:

Create a long lining forum and develop a strategic plan
2010 - 20 for development and management ofthe
industry.

Define a five year action program

Useit to forward interests andto feed the authorities with
information and knowledge aboutthe challenges andthe

perspectives for this industry
UNIVERSITY OF TROMS@ U
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Thank you!

UNIVERSITY OF TROMS@ Ui
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21 Summing up

Edgar Henriksen

Strategic plan

* |s there any interest in an international
cooperative programme to promote long
lining?

— Industry alone or in cooperation with the scientific
community?

* International scientific network
— Agood idea and how do we involve the industry?

Right price for high quality

* Howshould management of stocks and fisheries
be designed to gain value?
— Were are the best practices found?

* Organisingof the first hand marked
— A Norwegian problem only?

* Marketing of high quality fish or line caught fish.
— LCA and tracking

207



Reducing cost

* Increasingcatch prhook
— Gear parameters
— Reduce loss of fish during hauling
— Bait
* More effectiveand selective

* Usingotherspecies orwaste
¢ Attractants?

* More hooksin water or/and more catch per hook
— Improving auto line systems
— Effective on shore baiting

* More cost efficient vessels

Preserving quality

* Management again
* New or improved methods for fish handling

Better educated fishermen or improving pride
in profession?

Logistics — maintaining quality
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Improving working conditions

* Mechanized operations
* Sheltered working position during hauling
* Shorter hours

Benchmarking

* Comparing the situation in the long lining industry in the
participating countries
— Fleetefficiency
* Fleetgroups
— Catch perhook
— Sizz and spacisss2lactivity
Macro numbers
* Revenues
* Cost
* Profits
“Bottlenecks”
Raw material quality
» Proportions of fish to high value products
* Vesselsize
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Bait

* Need to find baits that:
— Reduce the use of valuable fish
— Aresize and species selective
— Reduce costs
* Preliminary study
— Revue paper
— Planning international cooperation

* International cooperation on bait
development
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List of participants

Research/econsultant Did not show up at the workshop

Name Company Country  sector

Faroe
Jéhannus M. Olsen Faroese longliners organisation Islands Fishing

Faroe
Bjarti Thomasen Havstovan Islands Research

Faroe
Pall Gregersen P/F PRG Export Islands Fishing/processing
Alfred ER Jakobsen KNAPK Greenland Fishing
Jens Kielsen KNAPK Greenland Fishing
Niels Nielsen KNAPK Greenland Fishing
Robert Moeller Royal Greenland Greenland Fishing/processing
Pall Gunnar Pélsson AVS Iceland Funding
Hafsteinn Olafsson Beitir Iceland Fishing gear
bpéra Bragadottir Beitir Iceland Fishing gear
Sveinbjorn Jénsson Bernskan ehf. Iceland Fishing gear
Amanda Garner Innovation Center Iceland Iceland Research/funding
Daniel bdérarinsson Isfell Iceland Fishing gear
Odinn Gestsson Islandssaga Iceland Fishing/processing
Olafur Arnar Ingdlfsson Marine Research Institute Iceland Research
Asbjorn Jonsson Matis Iceland Research
Bjorn Margeirsson Matis Iceland Research
Hélene Liette Lauzon Matis Iceland Research
Jonas R. Vidarsson Matis Iceland Research
Kari Palsson Matis Iceland Research
Olafur Ogmundarson Matis Iceland Research
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45
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49
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52
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Sigridur Sigurdardéttir
Sigurjén Arason

Sveinn Margeirsson
Frimann A. Sturluson
Karl Ludviksson

Sverrir Haraldsson
Bjarni Askelsson
Valdimar Ingi Gunnarsson
Bjorgvin H. Bjarnason
Heidar Smith

Magnus Smith

Atli Arnason

Halldér Leifsson

Ladvik Borkur Jonsson
Svavar b. Gudmundsson
Jéhann Helgason
Kolbeinn Gunnarsson
Erla Osk Pétursdéttir
Andres Aglst Gudmundsson
Terje Kjglspy

Egil Moe

Geir Oldeide

Kjell Oldeide

Bjarni S. Sigurdsson
Hrafn Sigvaldason

Svein Lokkeborg

Audun Krakenes

Bj@rn Nygard

Jarl Magne Silden

John Ragnar Larsen

Matis

Matis

Matis

Navis

Navis

Oddi hf.

RSF
Sjavarutvegspjonustan
Sjévélar

Sjovélar

Sjévélar

Snjotaekni ehf.
Stormur Seafood ehf.
Stormur Seafood ehf.
Seemark

Tobis ehf.

Trackwell

Visir

Porbjorn hf.
Alesundfisk AS

AS Fiskevegn
Domstein Fish AS
Domstein Fish AS
Eskoy AS

Eskoy AS

Institute of Marine Research
M/S Erliner

M/S Keltic

M/S Veststeinen
Mustad

Iceland
Iceland
Iceland
Iceland
Iceland
Iceland
Iceland
Iceland
Iceland
Iceland
Iceland
Iceland
Iceland
Iceland
Iceland
Iceland
Iceland
Iceland
Iceland
Norway
Norway
Norway
Norway
Norway
Norway
Norway
Norway
Norway
Norway
Norway
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Research
Research
Research

Vessel design
Vessel design
Fishing/processing
Icelandic Fish Markets
Research

Fishing gear
Fishing gear
Fishing gear
Fishing gear
Fishing/processing
Fishing/processing
Export

Bait supplyer
Softvare solutions
Fishing/processing
Fishing/processing
Fishing/processing
Fishing/processing
Fishing/processing
Fishing/processing
Fishing/processing
Fishing

Research

Fishing

Fishing

Fishing

Fishing gear
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Arne Tenngy
Christian H. Engh
Bjorn Tore Rotabakk
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Geir Sogn_Grundvag
Kine Mari Karlsen
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Lasse Rindahl

Per Elmer Aarsheim
Jahn Petter Johnsen
Roger Larsen

Odd Arne Mulelid
James A. Young
Philip MacMullen

Mike Pol
Nick Martin
Oli
Roégnvaldur
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SINTEF
Skipper
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University of Stirling
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Massachusetts Division of Marine

Fisheries

The Seafood Company
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Norway
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Norway
Norway
Norway
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Norway
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USA
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Iceland
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Fishing
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