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history framework
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The background and the history
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The beginnings

The seafood sector in Iceland dates back centuries.

Aquaculture in Iceland however was initially based on
the on-rearing of salmonids for release into rivers. The
first efforts to that effect were in the period 1884-1885.

Aquaculture efforts in Iceland gradually developed into
larger-scale rearing of fish for the consumer market.

L o T e X - While the history of fish farming in Iceland stretches
Phas T ¢ %ﬁ"’%“‘ e AR A e  1aba b
h o i ? %1 b «{iﬁ B i ot 5 back more than a century, the industry has until recently
;'&’; B B Ai“-'.}'-' i o ’: ...-_J ;k -:' ‘- ' Ah - .‘-';1...‘ A W 1P . . . . . .
From the 14th century manuscript of Jonsbok / been struggling in finding its way forward.

Arni Magnusson Institute for Icelandic Studies
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The early stages

The first aquaculture experiments in Iceland began in the 1950s in small ponds and

land based tanks as well as experiments with ocean ranching of Atlantic salmon

Early on aquaculture prospects in Iceland were linked with the use of geothermal
water to create optimal growth conditions.

In hatcheries for Atlantic salmon geothermal water is used to reach optimal water
temperature and thereby shorten the process from egg to smolt to one year. Land
based tanks with pumped seawater were first used in 1978.

In this way optimal temperature and salinity conditions were indeed created. With a
high market price for salmon at the time a number of such land based salmon farms
were built in the late 1980s.



~Aquaculture

More profits
than from cod”

Early on there
were high
expectations
that where not
realized
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Meiri grooi en af porski

Fiskeldi

Moéguleiki G 40 til 60 prisund tonna framleidslu af eldislaxi d dri. Ellefu miljardar midao vio verolagidag.
Meiri en titflutningstekjur af porski. Skiptieldi—islenska leioin

ed réttu skipulagi geetu Is-

lendingar & nastu dratugum
fimmhundrudfaldad drlega fram-
leidslu 4 eldislaxi og baid til 40 til
60 pasund tonn a ari. Midad vid
naverandi verdlag, 190-200 kron-
ur 4 kilé, jafngildir petta atflutn-
ingsverdmeeti alls porskafla Is-
lendinga 4 sidasta ari og gott bet-
ur e¢da 11 miljordum, En til ad
unnt sé ad gera petta verdur ad
lekka seidaverd allmikid med
uppsetningu stérra, mjog hag-
kvemra seidaframleidslustodva
sem biia ad 6dyrri orku og setja 4
laggir stérar fédurframleidslu-

stodvar sem framleida ar islensku
hréefni miklu 6dyrara f65ur en
feest i dag. A vegum innlendra ad-
ila er na verid ad huga ad skipu-
lagsméalum greinarinnar einmitt i

pessa veru.

Sérfredingar telja ad fiskeldi
muni fyrst og fremst byggjast 4
tveimur adferdum i framtidinni.
Hafbeit, sem { dag er litt eda ekki
ardbar s6kum has verds a slepp-
iseidum, og svo skiptieldi, sem
stundum er nefnt islenska leidin
og si sem vanlegust er talin
upphafi. Hin byggist 4 pvi ad

seidi eru alin 4 12-15 ménudum {
heitu vatni upp i 400 til 600
gramma sterd. Ao pvi loknu er
pessum stérseidum sleppt i sja-
varkviar vid sudurstrondina, par
sem nattirulegur sjavarhiti er
nzgur til ad pau na slatursterd
frd midjum mai til drsloka. Med
pvi er eldisferillinn styttur um 4r
eda meir midad vio erlendar fisk-
eldistodvar, sem kynni { framtio-
inni ad gera mogulegt fyrir Is-
lendinga ad bj6da véruna til s6lu
fyrir lzgra verd en Nordménnum
og 60rum verdur kleift.

Til a0 heegt s€ ad nota skiptieldi

med g6dum drangri verdur ad
vera vol 4 mjog 6dyrri orku og
lita menn { pvi skyni til stada eins-
og Litludr { Axarfirdi, par sem 15
gradu heitt ferskvatn streymir
upp i verulegum meli. Slikar ao-
stedur er vidar ad finna hér-
lendis.

Hafbeit borgar sig vart i dag,
en med pvi ad byggja storar
seidaframleidslustodvar vid slik-
ar aodstzdur, par sem orkan er
n&r okeypis, er jafnframt talid,
a0 kleift verdi ad framleida svo
6dyr seidi ad hafbeit muni borga

sig. Jafnframt er ni talid ad haf-
beit 4 6drum tegundum en laxi
kunni ad vera fysileg, til demis 4
stdlhofda, sem er sj6genga af-
brigdid af regnbogasilungnum og
endurheimtist { miklu rikari mali
en laxinn, samkvaemt erlendum
heimildum allt upp i 35 prosent-
um.

Mikil bjartsyni rikir ni innan
fiskeldisgeirans og i bigerd er ad
hefja nytingu 4 ymiss konar er-
lendri tekni sem geti flytt fyrir
bréuninni.

- 08.




,serious
investments in
salmon
farming are
land based and
make use of
water
circulation
systems”

Quote from
Frjals Verslun,
1T August 1989

wPeer fjarfestingar i
laxeldi sem haegt er
ad taka alvarlega 4
Islandi byggjast 4
eldi i landi og notkun
daeluvatns.”
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However, as the price of salmon went
down, this production method proved too
expensive due to the high construction
costs and the high energy cost for
pumping large amounts of water into the

tanks.



Different species tried including

Atlantic salmon
Atlantic cod
Arctic charr
Atlantic halibut
Rainbow trout

Turbot

Blue mussel
River eel
Spotted catfish
Abalone,
Tilapia

Haddock
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Promising species

One of the more promising of these
new species is the rearing of Senegal
sole that began in 2013 and saw the
first commercial production in early
2015.
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Hatching of lumpfish eggs was started
In early 2014 with juveniles being
exported to The Faroe Islands and
Scotland as an innovative approach
to “delouse” farmed salmon in
floating cages as the lumpfish pluck
the salmon lice off the skin of the

salmon.
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Atlantic salmon Arctic char
(Sea-cage operations) (Land-based operations)
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Farmed strain of Atlantic
salmon In Iceland

In the 1990s Stofnfiskur hf. selective breeding
started. It was decided to import eyed ova from

Norway to Iceland.

The ,Saga-strain” farmed in Iceland is a
descendant of three Norwegian strains of
Atlantic salmon that showed good growth
potential and low grilse rate.



The regulatory framework
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The Aquaculture controversy

Much controversy exists about the
ecological and health impacts of
Intensive salmonids aquaculture on
the environment, including on the

Impacts on wild salmon stocks.

In Iceland only certain specified
coastal areas are therefore open for
salmonid aquaculture, mainly in the
Westfjords and Eastfjords.



Announcement
(No. 460/2004)

On protection areas
where the farming of
salmon (fam.

Glettinganes

o6
salmonidae) in sea  Ltrabjarg
cages Is prohibited. -
Hellissandu -
Malarnf

Gardskagi
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Aquaculture license structure

The Icelandic Environmental Agency
(UST) is the state authority for the
issuance of environmental licenses
and is under the Ministry for the

Environment.

The environmental license contains
specific criteria regarding pollution,
harmful chemicals, distribution of
suspended solids and other local

environmental Iissues.

The Icelandic Food and Veterinary
Authority (MAST) is the state agency
for the issuance of operating licenses
and is under the Ministry of Industries

and Innovation.

The operating license also contains
specifications concerning the species
being reared, total biomass allowed,

monitoring and other conditions.
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Aquaculture quality control

.‘ - Official quality control is the - A government-appointed Fish Disease

:.‘ .mu%gijfsﬂ;’ﬂ; responsibility of the Icelandic Food Committee advises MAST on all fish
and Veterinary Authority (MAST) disease issues. The Fish Disease
under the Ministry of Industries and Laboratory is a National Reference
Innovation. Laboratory that offers applied

veterinary research, health control
and diagnostic services for aquatic

animals.
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The Aquaculture Act No. 71/2008

The same act for land-based
aquaculture and sea-cage based

aquaculture.

Still there are additional
requirements concerning sea-cage

based aquaculture.

Revision of the Aquaculture Act in
2014 introduced additional
requirments based on the ,NS
9415:2009 (Flytende oppdrettsanlegg
- Krav til lokalitets-undersgkelse,
risikoanalyse, utforming,
dimensjonering, utfgrelse, montering
og drift) “ standard.
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Report submitted in August
2017
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Technology and knowledge transfers

Primarily from Norway
All four main salmon farmers are majority foreign owned

Salmar, Norway Royal Salmon, Bremesco, Masgval Fiskeoppdrett AS, Midt-Norsk
Havbruk
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Some of the recent amendments to the

Aquaculture Act

Risk assessment to evaluate how
much salmon farming could be
operated in Iceland without taking
too high risk of genetic deterioration

of the wild salmon populations.
Offshore area allocation.
Application procedures for licenses.

License allocation (16 years).

Information disclosures concerning

licenses and operations.
Internal control.

Monitoring procedures (incl. salmon

lice).

Temporary research licenses for the
MFRI.

Administrative fines.
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License requirements and conditions

Carrying capacity

Survey conducted by the
MERI at the request of the
Minister.

Site allocation

Survey conducted by the
MERI at the request of the
Minister.

Auctioning of new sites.

Risk assessment

MEFRI to evaluate how
much salmon farming
could be operated in
lceland without taking too
high risk of genetic
deterioration of the wild
salmon populations.
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Carrying
capacity
Assessment of how much

100 biomass can be allowed in

certain areas.
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Current carrying capacity

2015 Arnarfjorour 20.000
2015 Dyrafjorour 10.000
2015 Patreksfjorour, Talknafjorour og Patreksfjardarfloi 20.000
2016 Berufjorour 10.000
2016 Faskrudsfjorour 15.000
2016 Reyodarfjorour 20.000
2017 lIsafjardardjup 30.000
2017 Stoodvarfjorour 7.000
2018 Seydisfjorour 10.000
2018 Onundarfjordur 2.500

Total 144.500
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Risk assessment variables

The size of the farming and the distance to rivers are the key variables in the model

that was used to determine the quantity allowed to be farmed of fertile salmon.

Based on the principle to protect the wild populations it is suggested that not more
than 71.000 tonnes of fertile salmon can be farmed in Iceland, thereof 50.000 tonnes
In Westfjords and 21.000 in the Eastfjords.
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Applies only to Cyrrent risk assessment
fertile salmon

in sea cages NI N V1T

Westfjords
Arnarfjorour 20.000
Dyrafjorour 10.000
Patreksfjorour, Talknafjordur og Patreksfjardarfloi 20.000
Isafjardardjip 0
Westfjords total: 50.000
Eastfjords
Berufjorour 6.000
Faskrudsfjordur 6.000
Reydarfjorour 9.000
Stodvarfjordur 0

Eastfjords total:  21.000



Offshore area
allocation

The challenges how
to map the area
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Regulatory challenges on how to balance the
new and the old system



The outlook for aquaculture
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Production 10.000 40.000 Icelandic

Direct employment 130 520 Regional
Indirect employment 104 416 Deve[opﬁ?ﬁ” -
Population with Institute
aquaculture related 562 2.246 o
livelihood ~Assessment of
Salaries in ISK millions possible impact
Direct employment 780 3.120
Indirect employment 624 2.496
Taxes in ISK millions
Direct employment 106 426
Indirect employment 85 347
Export revenues in ISK billions
Prices @ 4,50 €/kg 5,4 21,7
Prices @ 6,00 €/kg 7,2 29,0
Prices @ 7,00 €/kg 8,5 33,8

Prices @ 8,00 €/kg 97 38,7
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Aquaculture export revenues 2010-2019
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The industry is still in its infancy

Even though the current wave of aquaculture in Iceland iIs the 4th wave for this
industry — the industry is still in early stages and there are still many challenges to
be addressed - both from regulatory and operational point of view.

Finding the right balance between aquaculture and other operations is an ongoing
task.

Even though the debate surrounding the industry has been heated at times the
outlook for continued growth looks promising.
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