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in 1984 to 71,800 t in 1986. Approximately 90 percent of the world's 
production of farmed salmon in 1986 came from Norway, the United Kingdom, 
and Japan. Ireland,Chile,and the Faroe Islands contributed about 6 percent
of the world's salmon production. Norway's production of farmed Atlantic 
salmon (Salmo salar) has shown the most dramatic growth, increasing from 
4,100 t in 1980 to 45,600 t in 1986 a ten-fold increase in just 6 years, 
accounting for about 75 percent of the world's production of farmed 
Atlantic salmon. The key to future world production of farmed salmon 
is Norway, which could produce as much as 100,000 t of farmed Atlantic 
salmon by 1990. The United Kingdom replaced Japan as the second largest 
producer of farmed salmon in 1986. Production of pen-farmed salmon in 
Ireland, Iceland, the raroe Islands, and Canada is expanding rapidly. 
The Foreign Fisheries Analysis Branch of the National Marine Fisheries 
Service estimates that l:t1e production of farmed salmon will exceed 
200,000 t by 1990. Futur0 production, however, will depend on economic 
and environmental conditions, disease control, the availability of smolts 
and feed, and consumer den-:rnd. 
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IDRID SAI.IDN ACUAaJIJIURE, 1986-1987 

World production of pen-fanned salrnon 1/ doubled from 33, 800 metric 
tons (t) in 1984 to 71,800 t in 1986 (figure 1 and appendix A). The 
Foreign Fisheries Analysis Branch estimates that the production of fanned 
salmon will exceed 200,000 t by 1990 (appendix B). Future prcduction,
havever, will deperrl on economic and envirornnental conditions, disease 
control, the availability of sroc,lts and feed, and consumer demand. 
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I. OVERVIEW: 

Drring 1986, approximately 90 percent of the world's production of 
fanned salmon came from Norway, the United Kingdom (U.K.), and Japan.
While Ireland, Cllile, and the Faroe Islands contributed about 6 percent of 
the 'NOrld's production of 71,800 tons. Norway's production of fanned 
Atlantic salmon (Sal.mo salar) has shavn the most dramatic growth,
increasing from 4,100 t in 1980 to 45,600 t in 1986, a ten-fold increase 
in just 6 years, accounting for about 75 percent of the world's prcrluction 
of fanned Atlantic salmon. The key to future world prcrluction of fanned 
salmon is Norway, which could prcrluce as much as 100,000 t of fanned 
Atlantic salmon by 1990. 'Ihe United Kingdom replaced Japan as the second 
largest producer of fanned salrnon in 1986. Production of pen-fanned
salmon in Ireland, Iceland, the Faroe Islands, and canada is expanding
rapidly. 

1/ Salmon are "fanned" by two methods. cage culture involves rearing
salmon in enclosures until they are ready for harvesting. 'Ihe enclosures 
may be pens, cages, or tanks. Ocean ranching involves releasing irrana.ture 
salmon into the wild and harvesting the fish at sea or upon their return 
as mature adults ready for spawning. 'Ihis report is primarily
concerned with cage culture, where the harvest is predictable 
and salmon may be harvested according to market demands. 
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Fanned salmon prcduction has doubled every 2 years between 1980 and 
1986. If this treirl continues, farmed salmon prcxhlction will exceed 
200,000 t by 1990 (figure 1 and appen:lix A and B) . 

Production of fanned 
Atlantic salmon has shown 
dramatic grcwth since 1980 as 
compared with prcduction of 
various Pacific salmon 
species; prcduction of 
Atlantic salmon reached 
60,000 _ t in 1986 versus 
11,700 t for the Pacific 
species. By 1990, according 
to present trerrls, it is 
possible that world 
production of Atlantic salmon 
could exceed 160,000 t while 
Pacific salmon prcduction
could exceed 65, 000 tons 
(figure 2 and apperrlix C). 

Salmon aquaculture in 
Pacific regions will include 
Atlantic salmon and several 
species of Pacific salmon. 
Orrrently, fanns are usi.rB 
primarily coho salmon 
{Oncorhynchus kisutch) and 
churn salmon (Q. keta) , but 
other species are bei.rB 
studied for use in future 
culture projects. 

Curing 1986, nearly
10 percent of the world's 
salmon supply came from 
salmon fanns. By 1990, it is 
possible that 20 percent of 
all salmon could be fann­
raised. Since 1980, the 
U.S. ha.1:vest of wild salmon 
has fluctuated between 
275,000 t and 330,000 tons. 
If present U.S. .catch and 
world prcx:luction trerrls are 
rna.intained, it is possible
that world salmon prcduction
might exceed 50 percent of 
U.S. lan:lirqs of wild salmon 
by 1990 (figure 3 and 
apperrlix D) . 

Figure 1.--WORLD. Farmed salmon production,
by major producing countries, 1980-1986,

with projections to 1990.
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Figure 2. --WORLD. Farmed salmon production, 
by species; 1980 to 1986 
with projections to 1990. 
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Figure J. -- WORLD. Farmed salmon production 
versus U.S. and world salmon calch, 1980-1985, 

wilh projections lo 1990. 
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II. NORWAY: 

Norway is the world's :nost important producer of fanned-raised salmon,
and is expected to remain in that p:,sition through 1990, when it could 
supply about half . the world's fanned salnon. Norway's production of 
fanned Atlantic salnon increased fran 170 t in 1973 to 45,675 tin 1986 
(apperrlix E) . In late 1986 and early 1987, awroximately 300 out of 690 
salnon fant\S were infected with a coldwater vibrio.sis (Vibrio salnonicida) 
cc:mm:,nly called ''Hitra disease" (named for the Norwegian island where the 
disease first aweared in 1979). Accordin;J to prelilninai:y estimates, the 
disease resulted in the nortality or premature harvestin;J of 8,000 t to 
10,000 t of salnon. As a result, it is likely that total production will 
be closer to 50,000 t in 1987, than the 53,000 t originally estimated. 
'!here are no official Norwegian estimates for 1990, tut Ministry of 
Fisheries officials believe production will exceed 100,000 tons. Actual 
outpJ.t will deperrl on several important factors, incltrlin;J availability of 
srcolts, effective disease control, the ability to lar.ier costs in the face 
of the declininJ value of the U.S. dollar, and Norway's ability to meet 
growin;J c::anpetition from salmJn fan-rers in Scotland, canada, Ireland, and 
Chile. Additionally, in order to significantly exceed 100,000 t, the 
Goverrnnent of Norway will have to issue J'leW' licenses. 

Norway's. spectacular progress as a pioneer in the production of fanned 
Atlantic salnon is the result of an aburrlance of natural resources 
(protected fjords and ideal tenperatures) , a skilled labor pool, an 
excellent transportation system, goverrnnent StJE:.P)rt, and close irrlustry
cooperation in all µiases of salnon aquaculture. A decline in Norway's
fisheries catch in the early 1970s, c:x:,upled with ab..Irrlant revenues from 
offshore oil production, set the stage for the developnent of the salmon 
fanning irrlustry. To help fan-rers in depressed :rural areas, the 
Goverrnnent of Norway established a policy limitin;J sa1nDn fantlS to 8,000
cubic meters of water, sufficient to produce 150 to 250 t of salmon 
annually. '!his policy also led to the develc:pnent of specialists in the 
manufacture of feed, the harvestin;J, packin;J, transportation, and 
marketin;J of salnon. 'lhe policy favorin;J small-scale producers has led 
large-scale producers to acquire small mri.ts or to look overseas for 
investment opportunities. 

An important constraint to the growth of salnon fanning in Norway
durin;J the early 1980s, was the inability of local finn.s to supply
adequate m.nnbers of salnon srcolts. Initially, the answer was to import
salnon srcol ts for stocking local fantlS. In 1985, the problem grew \tJOrse 
when diseased snolts imported fran Scotland infected Norwegian fish 
fanrs. '1he situation pointed CA.It the need for Norway to e><pan:I danestic 
snol t production. As a result, the Goverrnnent of Norway inp:,sed strict 
regulations on the importation of salnon snolts and encouraged the 
developnent of local snolt production by makin;J it easier to obtain 
licenses for srcolt production. Official regulations allow sitolt producers
to raise one million srcolt per year. As a re&µt, significant strides have 
been made in the past 2 years. In 1985 there were 322 finn.s licensed to 
rear 41 million srcolts. By January 1987 there were 565 finn.s licensed to 
produce 153 million snolts. However, because of production problems and 
because many fish fan-rers are J'leW' to the business, outp..rt is not expected
to exceed 30 to 40 percent of licensed capacity. Sane Norwegian fish 
fan-rers have recently expressed concern that the rapid rate of snolt 
production might lead to an oversuwly of salnon by 1988. 



Most of Norway's farm-raised salmon is exported. Fanned salmon 
exports increased fran 24,000 t worth $152 million in 1985 to 39,000 t 
worth nearly $230 million in 1986. D.rr� 1986, Norway exported 9,200 t of 
fanned salmon worth $56 million to the United states, or about one-quarter
of the country's total fanned salmon exports dur� that year. France,
the Federal Republic of Gennany (FRG), arrl Denmark were other important
custc:xoors for Norwegian salmon (table 1). 

Table 1. -Norway. Exports of fanned salmon, fresh or frozen, 
to main markets, by country an:i quantity, 1982-1986. 

Country 1982 1983 1984 1985 1986 

� . . . . . . . . . . . . . 
United States ...... 
Denmark ............ 
FRG ................ 
United I<irq:iom ..... 
SWeden ............. 
Spa.in .............. 
13elgitml ............ 
Jai;:>a,n.............. 
SWitzerlarrl ........ 
Netherlarrls ........ 
Otl'ler .............. 

2,710 
762 

1,240 
1,850 

930 
590 
453 
558 

504 
182 
222 

Metric tons* 

4,298 4,374 
2,486 4,700 
1,957 2,419 
2,466 2,625 
1,381 1,716 

824 943 
NA 697 
NA 713 

134 278 
NA 524 
NA 291 
NA 192 

3,828 
6,473 
2,494 
2,819 
1,296 
1,023 
1,108 

863 
NA 

NA 

NA 

2,330 

9,904
9,277
5,462
4,671
1,917 
1,916
1,648
1,390 

771· 
725 
684 

1,539 

'I'ota.l .............. 9,414 15,370 19,472 21,443 39,904

4 

*Live weight.
Sarrce: "Fish Facts", U.S..Embassy, Oslo {1982-1985), arrl 
Report to the Norwegian Parliament, Number 65, Norwegian Ministry of 
Fisheries, 1987 (for 1986). 

Fish fanoors are eligible for loans arrl other benefits fran various 
Goverrnnent of Norway agencies. 'lhe largest source of aquaculture :furrls 
are district developrrent banks which offer loans, loan guarantees, and 
invesbnent grants. 'lhese banks are part of the Government's lon:J-stan:ling 
policy of support� developnent in isolated regions where depc:p.llation is 
a major ooncern. In 1984 {latest available data), $71 million was made 
available by the various district develcpnent banks. In addition,
cxmnercial loans were made by the state In::1ustry FUn:i {$1.1 million), the 
State Fisheries Bank ($0.9 million), the state In::1ustry Bank ($0.8
million), arrl the state Agriculture Bank arrl Developnent FUn:i ($0.09
million), as well as private banks arrl credit cx11pmies. 

'lhe Government of Norway also suwarts the fish fannirg cx:mnunity by 
proviciin:J scientific research, trainin:J, extension sezvices, tec:hnical,
veteri.nai:y, arrl breeding research con:iucted at a rnnnber of Norwegian
universities or oolleges. 'lhe rapid developnent of a vaccine to fight
Hitra disease by the Fourrlation of .Awlied Research at the University of 
Transoe is an example of close cooperation between Norwegian universities 
arrl the fish fanninq canmunity. 



5 

Future directions for Norwegian salrron farmin;J inclwe the possibility
of increased salrron ranching - where snolts are released into the sea to 
feed arrl return to their native streams as mature adults to spawn. 'Ihe 
high cost of feed in Norway is making salrron ranching 100re attractive,
despite problems of uncertain returns. Norwegian researchers are also 
examin.i.n;J the possibility of using large oil tankers to transport live 
salrron to distant markets without the high costs of ccmnercial air cargo. 
Researchers �tly have been able to overo:::me sane of the problems
involved in shipping salrron by ship, includin;J the teooen:,y of sane fish 
to get "seasick" while being transported. Research is also bein:] directed 
at the use of electrical currents or sourrls to control the iooveroont of 
fanned salrron, or keeping salrron inside "electric fences underwater" which 
will make much larger areas available for salm:m prcxiuction. Once the 
tec:hnical problems are resolved, there will, however, remain many social 
arrl legal issues to be settled. Non,aegian scientists are also studying
how to attract the fish to feed at the soun:i of noise. Greater efforts 
are being placed on increasing yields in closed systems through the 
application of new technol03Y; nost salrron farms are limited, by law, to 
8, 000 cubic meters of water. Because of btproved technol03Y, these same. 
farms can ncM proouce as much as 200 to 300 t of fish per 8,000 cubic 
meters of water, an increase of 50 t per fann. 'Ihis high�ensity raising 
of fish, however, makes many farms vulnerable to fish diseases an:i many
farms were quickly infected by Hitra disease in late 1986 arrl early 1987. 
Continued research into fish diseases an:i on the effect of fish farmin;J on 
the envirornnent will continue to be inportant areas of studies in the next 
few years. Finally, Norwegian fish fanoors arrl a:xnpanies have been 
investing overseas for quite sane time where prohibitions on establishing
large farms do not exist. 

III.iUNITED KING!Xl1:i

'Ihe United �om (U.K.) ranks secon:i, after Norway, as the world'si
nost inportant source of fanned salrron. '!he U.K. salrron fanning irrlustcy 
is centered in western Scotlan:i an:i in the Shetlarrl an:i orkney Islarrls 
where clean water, isolation, arrl protected coastal inlets offer ideal 
con:litions for salrron aquaculture. 

Salnon fanning in Scotlarrl was begun by Unilever, the Oltch-English
multinational corporation, which established a salrron fann in 1969. 
Following a period of slow growth, the salm:>n fanning in::lustry exparrled 
rapidly; between 1983 arrl 1985, the rn.nnber of a:xnpanies fanning salmon in 
Scotlan:i doubled fran 49 to 104 finn.s while the rn.nnber of farms increased 
fran 103 to 194; proouction increased fran 2,500 t to 6,900 t during the 
same period. In 1986, Scotlan:i's fanned salm:>n production increased to 
10,338 tons (a� F). 

It is likely that Scottish fanned salm:m prcxiuction will reach 
25,000 t by 1990, assuming an average growth of 4,000 t per year between 
1987 an:i 1990. Although the ootlcx,k for rapid growth of the Scottish 
salrron fanning in::lustry is excellent, sane potential limits to growth have 
begun to surface. Many of the nost choice sites have already been 
developed or resei:ved. Future expansion will prd::>ably have to occur from 
expansion of existing sites or developnent in nore re.note locations, such 
as in the Shetlarrl Islan:is where 37 farms produced 1,500 t of salmon in 
1986 arrl where production of 8,000 t is predicted for 1990. 
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Table 2. -U. K. Fresh or chille::i salm:m 
exports, by quantity arrl value, 1980-1986. 

Year Quantity 
Metric Tons 

Value 
US$1,000 

1980 
1981 
1982 
1983 
1984 
1985 
1986 

314 
495 
625 
999 

1,789 
2, 942 
4,277 

3,500
4,186
6,008

10,089
18,497

NA 
NA 

Sources: Sea Fish Irxiustl:y Authority
(1983-1985) arrl Eurostat (EC) trade 
statistics (1980-82). Note: Exc.harge
rates were: £1 = US$1.30 (1985),
US$1.33 (1984), US$1.52 (1983). 

Table 3.-U.K. Production of sroolts,
1980-1986 with estimates for 1988. 

Year Quantity 

Million 
1980 1.35 
1981 1.50 
1982 1.70 
1983 2.90 
1984 3.70 
1985 5.60 
1986 6.50 
1987 15.00 
1988 21.70 
Source: Morgan, Argus, 'Ihe Status 
arrl Prospects for Aquaculture in 
the U.K. Chainnan of the Marketi.rg
canmittee of Scottish Salll'on Growers 
Association, Scotlarrl arrl Fish Fannioo 
International, May 1987 (for 1987 arrl 
1988). 

Exports of Scottish salm::m 
have nearly double::i in value 
duri.rg the past 3 years.
z.rst of Scotlarrl's fresh or 
chilled salnon exports stay
within the Eurcpean Community 
(EC) , bei.rg shi:f,ped primarily
to France, the Netherlarrls,arrl
the FRG. Exports to the United 
states increased fran $0. 7 
million in 1983 to $3.9 
million in 1985 (table 2). 

Scotlarrl's estimated sroolt 
production is 15 million for 
1987, arrl smolt prcx:iuction
is expected to reach 22 
million by 1988 (table 3). 
z.rst smolts required by
Scottish fish fanners ·are 
bei.rg prcx:iuced domestically,
but sane sioolts are still 
inp::>rted fran Norway to help
i.np:rove strains of Scottish 
salnon. I..an:lcatch Ltd. , 
50 percent a,.,ned by Saga
Seafoods A/S of Norway, has 
inp::>rted salnon fran Non-my to 
i.np:rove their salnon ova, fry,

arrl Sll¥Jl ts. I..an:lcatch' s 
production capacity currently 
exceeds 10.0 million eggs arrl 
1.4 million Sll¥Jlts. 

BP Nutrition Ltd., whidl q,erates a worldwide network of carpanies
involved in fish farmin;J (inclu:lirg T. Skretti.rg A/S of Norway, the Trouw 
group of Hollarrl, arrl the Moore-Cl.ark carpany of Varx::awer, BC, arrl 
Iaconner, Washington, USA), is currently the largest manufacturer of animal 
feeds arrl premixes in the world. 'Ibis followed the acquisition of Purina 
Mills Inc. in 1986. Total sales are expected to exceed 200,000 t of feed 
in 1987. BP Nutrition recently cpened a new specialty fish feed mill at 
Invergordon, Scotlarrl. 'Ihe mill's present capacity is 30,000-35,000 t of 
feed (include::i pelleted salnon arrl trout feeds), rut ccw.d easily expand 
this production to 100,000 t a  year. 

https://Skretti.rg
https://Marketi.rg
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Salm:>n fanners in the U.K. are able to benefit frc:rn various types of 
financial support. 'Ihe U.K. Goverranent, urrler the Fish � (Financial
Assistance) Scheme of 1984, is allowed to grant fanners up to 5 percent of 
the costs of an aquaculture project. Grants may also be given to fish 
fanners in urrlerdeveloped areas of Scotland urrler the Irrlustrial 
Develop:cent Act of 1982, the Integrated Develq:ment Program for the 
Western Isles, and through the quasi�overranental Highlan:is and Islan:is 
Develc:prent Board (HIDB). 'Ihe HIDB, an organization designed to ena::,urage
econc:mic develq:ment in the region, offers grants of up to 30 percent of 
the cost of a project and will provide loans below cx:mnercial rates. 
Between 1975 and 1984, the HIDB awarded $17 million in grants and $7 
million in loans to support aquaculture in Scotland (inclucli.n'J trout and 
shellfish projects). Sal.non farmers have also received grants frc:rn the EC 
European Agricultural Guidance and Guarantee F\ln:i (FEXX;A), rut the anounts 
are small (less than $130,000 in 1985). '1hese EC grants cover between 25 
and 50 percent of the capital costs of a project, and require the national 
goverranent to provide between 5 and 25 percent of the total cost of the 
project. 

IV. JAPAN: 

Salm:>n propagation is not a new science to Japan. 'Ihe country begani
experimentin;J with chum salm)n culture in 1876, and the first national 
chum hatchei:y was built in Hokkaido in 1888. Japan's hatchei:y system 
expen:ied rapidly, and by 1978 c:x:>nsisted of 230 hatdleries. In 1986, there 
were 270 private, 37 national, and 6 prefectural hatcheries operatin;J in 
Japan. 

Japan's salm)n culture programs have operated urrler the Aquatic
Resources Conservation Act (No. 313) since 1951. '!his act maooates that 
Japan's Ministry of Agriculture, Forestry, and Fisheries administer a 
national salm)n hatchei:y program to ensure that Japan does not face the 
salm)n shortages experience:i durin;J the period fran 1920 to 1950, when 
salm)n stocks were overfished. 'lhe act provides for subsidies to private
hatdleries and requires that salm)n fishenten c:x:>ntrirute to the national 
hatchei:y program. '!he act has created a national salnal ranc:hirg program
in Japan, with the fry and returning adult fish belon;Jin;J to the Japanese
Goverranent. Japanese salm)n hatcheries (both Government and private)
released a total of over 2 billion fry (JroStiy chum salnon) in 1986. 

Although Japan's salm)n hatdlei:y program is well established,
canmercial salm)n fannin;J is a relatively new :Eilenarenon. 'Ihe Nic.hiro 
Fisheries CClrpany of Japan began to culture cdlo, chum, sockeye (Q.
nerka), chi.nook (Q. tshawytscha), and pink salnal (Q. qorb.lsdla) in 1971 
after its salm)n factoryship became a victiltl of a vessel reduction 
program. Because a:tio salnal proved to be hardier than the other species,
Nichiro began to c:x:>rx:::entrate only on a:tio fannin;J in freshwater in 1973. 
After Nichiro discovered that a:tio salm)n growth was slower in freshwater,
the carp:my turned to ocean cage culture in 1975. In 1978, Nic.hiro 
produced 450 t of a:tio salm)n with an 80 percent survival rate f:ran S100lt 
to adult. 'Ihe Federation of Miyagi Fisheries Cooperatives and several 
large Japanese carpanies (inclucli.n'J Taiyo and Nich.inD) have also recently
entered into a:tio salm)n fannin;J. Japan's salm)n carpanies c:x:>ntracted out 
salm)n production to about 350 fanns in 1986 and plan to have nearly 400 
fanns in operation by 1987. Japan's a:tio production is expected to reach 
19,000 t by 1990 (a� G). 
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In addition to a::::iho salm:m fanni.rg, the Nichiro ccrrpany is also 
cx:::mmercially fanni.rg small quantities of chin::>Ok salmon. 'Ihe company
began fanni.rg chi.nook in 1983, arrl harvested 21 t of chi.nook salmon in 
1986. Nichiro is also �irrenting with raising sockeye salm:m, but no 
data is available on the status of these �ilnents. 

Feed production does not arriear to be a proolern for Japan.
Japanese-produced feed for cx:i1o salnon consists of m:,ist pellets made from 
90 percent fish (sardine, mackerel, arrl filefish) arrl 10 percent fonnula 
feed (white meal, wheat arrl bread crumbs, soybean protein, arrl krill-like 
mysis). 

Altha.igh the future of Japan's cultured salnon in:iustry looks 
pranislDJ, there is a major con.straint: egg suwly. Japan nust import all 
of the salnon eggs used in fanni.rg; nostl.y fran the United States. 
Awroxima.tely 20 Japanese firms import arrl distrib.Ite eyed salnon eggs to 
srrol t farni.s. In 1986, Japan imported 28 million eyed eggs (versus 19 
million eggs in 1985, 12 million in 1984, 14 million in 1983, and 8 
million in 1982). '!he only Government stipulation on the import of salmon 
eggs is that they be certified disease-free by the exporting country. 'Ihe 
Japan Fishery Resources Conservation Association also inspects the salmon 
eggs to prevent possible carriers of a bacterial kidney disease from 
entering Japan. 

'!he mnnber of snolt fantlS in Japan is estimated at 200 to 300. F.ach 
is operated by a freshwater fish rearing cooperative which may also 
produce other salmonids, such as cherry salrron (0. masou), "amago" 
(0. rhcxlorus), char (Salvelinus pllNius), brook trout (S. fontinalis), arrl 
rainl:x::M trout (§. gairdneri) at each facility. Prcrluction of coho smelt 
to the 100 to 300 gram sizes ranJes fran 2 t to as much as 100 tons. 
'!here are no estimates available on the total number of in:tividual srrolts 
produced by all srrolt production facilities in Japan. 

Fresh fanned a::::iho salmon is a new mumoclity for Japanese consumers,
arrl it is well accepted by those already accustaned to salm:>n products.
'!he pen-reared a::::iho nrust be taken fran coastal pens before high sumrrer 
temperatures begin inflicting nortalities on the crop. Slmmer also brings
canpetition fran other fish products, such as skipjack tuna. Ccho salrron 
not marketed by early sumrrer are often salted for sale in the fall. 

'!here are no programs or regulations designed to prarote salmon 
imports or exports. Japan's overall demarrl for salrron products ( in the 
350,000 to 400,000 t ranJe in 1985) greatly exceeds local supplies of 
salrron (210,000 t in 1985) of whidl Japanese hatchery production was 
168,810 t, fanned a::::iho production was 6,990 t arrl the highseas catch of 
wild salrron was 34,318 tons. Fanned salm:>n may eventually reduce Japan's
need to import salrron, the majority fran the United States. Olrrently,
darestic salrron fanni.rg acca.mts for only about 2 percent of Japan's total 
salrron 51.Wly. 

https://fanni.rg
https://fanni.rg
https://fanni.rg
https://fanni.rg
https://fanni.rg
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V.iCANADA.:i

A.iGENERAL:i

canada has a long history of managing c:x::rnmercial an:i recreationali
salnon fisheries. Only recently, ha.,,ever, have canadians beccme involved 
in salnon fanning. Proouction has increased fran 163 t in 1980 to an 
estimated 1,000 t in 1986. '!he potential for rapid growth in the next few 
years ai;pears excellent: canadian govei:nnerrt officials anticipate a sharp
increase in production, which may reach 27,000 t by 1990. Imustry 
sources expect production CXJUl.d exceed 30,000 t by 1990, based on "fish in 
the water' (awerxilx H). If this is achieved, canada will beccme the 
third largest producer of fanned salnon in the \vOrld. 

B.iATI.ANI'I C CANADA.:i

Atlantic canada's first attempts at salnon fanning began in the early
1980s. 1he first significant develcpnent occurred in 1984, when 
Stolt-Nielson Sea Fann A/S of Bergen, Norway, established a C$2.0 million 
salnon smolt hatchery at L3ke Digdeguash near St. George, New Brunswick. 
'!he new canpany, Sea Fann (New Brunswick), initially expected to produce
500,000 smolts annually by 1986, representing potential production of 
1,300 t of adult Atlantic salnon \¥Orth C$8.0 million. Sea Fann (New
Brunswick) later increased its smolt production capacity to 1 million 
smolts, co:nstnlcted a S1tDlt hatchery at Sprin:J:iale with a capacity for 
250,000 smelts, an:i is in the process of building a third smolt rearing
facility at Orc:m::,ct.o lake. In 1985, about 200 t of Atlantic salnon, worth 
over C$2.2 million, had been raised in sea cages located in the Bay of 
Furrly. D.rring that year, 13 additional entrepreneurs began operations. 
F.ach fanner received a canadian Government grant of 30 percent of the 
project cost (limited to C$30,000 for first-time projects an:i C$7o,ooo for 
established operations) . In 1985, canadian Minister of Fisheries an:i 
Oceans, Tan Siddon, announced that the canadian Government an:i the 
Government of New Brunswick were jointly investin;J C$1.3 million in a 
Salnonid Denonstration an:i Develcpnent Fann at Ll.me Kiln Bay, near Black's 
Hamor, New Brunswick, bringin;J the total investment to C$2. 7 million. 
'!he facility was expected to provide ccmrercial fish fanne.rs with 
scientific an:i technological infonnation about cage culturin;J salnon. In 
1986, Connors Brothers Ltd. (a major sardine cannery) annamced that it 
was establishin;J a sea-cage facility at-Fair Haven on Deer Islam at the 
site of one of their old herrin;J plants. '1he old facility was m:xlified to 
raise salnon eggs for release into sea-cages. Connors Bros. Ltd. an:i 
Corey Feeds Ltd. worked together to produce C$2. 9 million \¥Orth of salnon 
feed in 1986 at Beaver Hamor. '!here were reportedly 32 cage sites 
operated by 26 finrs located in New Brunswick durin;J 1986. It is expected 
that there will be 425 salnon cages in Atlantic canada in 1987, producin;J 
an estimated C$8. O million worth of fanned salnon. A moratorium on the 
establishment of new salnon fani,s on canada's Atlantic coast was inposed 
durin;J 1986, limiting the short-tenn growth ofithe in:lustry.i_i

C.iPACIFIC CANADA.:i

Pacific canada's salnon fanning region is located in the province ofi
British Coltnnbia (B.C.), where the first salnon fann was established in 
1972, using surplus eggs obtained fran a canadian Government salnon 
hatchery. '!he site operated until 1975, when 4 new fani,s were established 
usi.rg salnon eggs also obtained fran the Government of canada. Between 

https://fanne.rs
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1975 arrl 1984, the irrlustry remained un:ievelcped, attract� limited 
interest arrl produc� only small quantities of salm::>n. r:ur� 1984, when 
there were only 10 salm::>n fanns, Norwegian cc:rrpanies began to seriously
invest in the Pacific salm::>n culture irrlustry. Follow� Norwegian
involvement, the number of salnon fantl.S grew to 36 by 1985, and to 
approximately 69 salm::>n fanns in 1986 (includirg 10 with Norwegian
invesbnent). B.C. authorities anticipate 125 sites by 1987 arrl 225 sites 
by 1988. M:>st of the sites are located alOn:J the Sedlel.t Peninsula arrl 
Vanoc:uver Islam, arrl erploy a small staff of 3 or 4 _peq,le. 'lhese fantl.S 
are expected to produce 200 to 300 t of saJDXJJ1 per year. Production has 
increased fran 120 t in 1985 to 600 t in 1986 (table 4 arrl ai::pen:iix I). 

'!he British Coltnnbia Provincial Government has identified aquaculture 
as an area for special enpiasis. Incentives to establish fish fantl.S have 
included concessional loans fran the Provincial F.c:onani.c Developrrent
'Pqen:::y of up to C$150,000 as "seed" ncney, new venture tax relief 
equivalent .to tax incentives offered traditional fanners, arrl access to 
the Province's Venture capital � which offers a 30 percent tax 
credit which can be transferred to other corporate activities. 

Pacific canada fish fanners have used sane of these fun::is to raise 
coho salnon arrl chinook salnon. F.arlier �iments that introduced 
Atlantic salnon to Pacific waters were generally un.sua:essful, although 
three fantl.S are still reportedly �imenti.n;J with Atlantic· salnon (nost 
are be� raised at Crystal Water Sea Fanns un:3er strict quarantine
corx:litions). Initially, production was based on coho salm::>n raised to 
"pan size" (250-300 grams), but in 1982, the production of chinook saln'on 
was introduced, as restaurants and supe.nnarkets in canada arrl the United 
States began to ask for larger sized salnon; coho salm::>n are reportedly
easier to raise, but chinook salnon earn higher returns. 

Table 4.-canada. B.C. fanned salnon p:rcduction, by species, 
quantity am value, 1980-1986. 

Year Cdlo atlnook Total 
Metric tons • C$1. ooo Metric tons C$1. 000 Metric tons CSl,000 

1980 157 898 157 898 
1981 176 985 176 985 
1982 
1983 

230 
73 

908 
350 

43 
55 

228 
358 

273 
128 

1,136
708 

1984 64* 306 43 396 107 702 
1985 66* 395 54 425 120 820 
1986 400 NA 60 NA 460 NA 

*Includes an unspecified anamt of pen-reared rainbow tra.zt.i
Source: Fisheries Production statistics of British Coltnnbia. Annual. 
MinistJ:y of Enviroranent. Province of British Colunt>ia, 1985, am Fish 
Farmi.rg International, August 1987 (for 1986 data). 

B.C.'s salm::>n fanni.rx;J bean can be traced to the inability of Norwegian
investors to develop similar fantl.S in the State of Washin;Jton. To the 
province's benefit, the Norwegians reportedly invested C$9 million in 10 
out of the 11 canadian fish fantl.S which have been established by foreign 
investors (the other fann was established by U.S. investors). 

https://fanni.rx
https://Farmi.rg
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'Ihe B.C. fish fannin;J in:iustry relies on eggs made available fran the 
canadian Department of Fisheries arrl Oceans (DFO). Salnon eggs prcduced
in excess of the DFO Salnonid Enharx:ement Program needs are turned aver to 
hatcheries. In 1986, 30 million eggs were suwlied to B.C. fish farmers 
(table 5); 27 million eggs were of DFO origin arrl 3 million cane from 
private producers usin;J wild sal.Iron stocks. 

Table 5.-canada. B.c. suwly of saJrron eggs
for sal.Iron fanni,oo. by quantity. 1980-1986. 

Year Coho 
Species

Orinook Clum/Pink Total 
1.000 sal.Iron eggs 

1980 
1981 
1982 
1983 
1984 
1985 

6,012 648 25 
2,688 788 80 
2,516 345 151 
1,659 952 
2,187 950 

NA NA NA 

6,658 
3,556 
3,012 
2,611 
3,137 

NA 

1986 NA NA NA 30.000 
Source: Department of Fisheries arrl Oceans. 
ottawa, canaaa. 

'Ihere is also a rapid growth in local sm:>lt production; there was only 
one finn able to supply sroc>lts between 1980 arrl 1983. Between 1984 arrl 
1985, there were two srrolt facilities which produced 2.5 million sroc>lts. 
In 1986, the m.nnber of sroc>lt fann.s increased by three, arrl sroc>lt 
production increased to 8.5 million srrolts. l-b;t srrolts are obtained 
locally. Atlantic sal.Iron srrolts nust be inp:>rted; inp:>rted sal.Iron srrclts 
are subject to "extraordinary" screen.:inJ to prevent health proolems 

Prior to the late 1970s, fish feed was .i.np:>rted fran Wa.sh..in;ton 
state. Since 1978, however, B.C. feed producers have been suwlyin;J their 
C1Nl1 salm:>n farmers with feed. By 1984, B.C .. manufacturers produced
410 t (90 percent was fran M&H Feeds Inc. of SUrrey, B.C.) while the 
United states supplied 1,000 t of fish feed. By June, 1986, there were 
six fish feed producers servin;J the B.C. sal.Iron aquaa.tl.ture in:iustry. 

'Ihe marketin;J strate:y adopted by B.c. sal1oon fanners foc:uses on 
unifonn size, quality, arrl the availability of a.tl.tured salm:>n when wild 
sal.Iron are not available. Once consmners becane "hooked" on these fish,
the B.C. Salnon Fanners Association hopes that they will keep buyin;J 
canadian sal.Iron the year rourrl. '!he main advantage enjoyed by canadian 
sal.Iron exporters (on both coasts) is their proximity to the United states 
market. Fresh canadian sal1oon can reach U.S. consumers in less than 36 
hours by truck. 'Ibis advantage makes canadian sal.Iron fanners increasin;Jly
cx:xrpetitive with other sal.Iron producin;J nations. It is this advantage
that is fuelin;J the drive to produce 30,000 tons of salm::>n by 1990. B.C. 
exports, however, have been m:xiest: 78 t in 1984 am 39 t in 1985. 

Problems facin;J the B.C. sal.Iron fannin;J in:iustry inclooe the "gold
rush" IOOntality of sane investors, the hesitancy of canadian bankers to 
provide loans to sal.Iron fanners, am the lack of detailed knc:Mledge on 
sal.Iron-rearin;J techniques, feeds, am diseases as they relate to Pacific 
sal.Iron species; many salm:>n fanners in B.C. are experiIOOntin;J with 
different growin;J techniques which may or may not prove profitable for 
several years. 
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VI.lOITIE:l

Ou.le has been tryi,m for years to develop local fisheries forl
sa.lrronid species. 'Ihe first project began in 1905 when trout arrl sa.lrron 
were first intrcxiuced into Ou.le. Sal.m:>nid species are rci: in:ligenous to 
the southern hemisp'lere arrl there are no native sa.lrronid fisheries south 
of the F.quator, even though climatic arrl environmental corrl.itions suggest
that the southern cx::::eans could 5lJl:POrt wild sabron stocks. 'lhe rerrarkable 
genetic adaptability of saJ:nrru.ds is makin;J it possible to introduce 
various species to the southern oceans. arile's initial experiments with 
salnon were unsucx:=essful, but trout was introduced sucx:,essfully. More 
recently, Ou.lean grc:,.ips workin;J with Japanese arrl United states experts
have reported returns of wild salJrcn released in Ou.lean rivers. 
Researchers rKM believe that nuch of the work on sa1.nDn ranc:h.in;J was 
unsuccessful because the firgerlin:Js arrl E!9:JS were released too far north. 

Investors are reporting increasing sucx:,ess with cage culture projects
using various sa.lrron species, especially echo sa.lrron. Several cx:xrpanies 
are experimenting with other species, including Atlantic sa.lrron. arile's 
sa.lrron culture industry is based on privately-owned farms located in :the 
south near Puerto Montt, ariloe Islams, Puerto Aysen, arrl Magallanes.
Nearly • 50 private carpanies have invested over $30 million in the 
industry. Several private carpanies are involved, but the nost important 
are Nichiro Ou.le, Pesqueras Mares Australes, arrl Sal.m:>nes Antartica 
(SA). Sal.m:>nes Antartica is the largest si,mle cx::rrpany arrl acx::ounts for 
about 25 percent of arile's salnon harvest. 'lllere is one No:rwegian
project to raise Atlantic salnon in Ou.le. 'Ihe Fun:lacion Ou.le, a private
develq:mant fourrlation, has played a key role in praooting the irrlustry
arrl has helped establish Sal.nones Antartica. 'Ihe Institute de Fome.nto 
Pesquero, a state-owned fisheries develq:mant corporation, has provided 
scree assistance to fanners as have various local governments. 'Ihe salnon 
aquaculture industry, however, has primarily been developed with private
capital. According to statistics suwlied by the Umersecretariat for 
Fisheries, Ou.le' s fanned salnon production has gone fran zero to 1, 144 t 
in 1986 arrl is projected to reach 17,000 t by 1990 (awenilx J) . Y 

Ou.le reportedly imported 14.6 million salnon ·E!9:JS arrl locally
prcrluced 4.5 million eggs in 1986. '!here. are reportedly 22 finrs raising
srrolts at 91 sites, but data on this production is rci: available. Ou.lean 
srrolt prcrluction capacity is estimated at 25 million. 'Ihe 
Un:lersecretariat of Fisheries in Orlle is pl� to enact a series of 
adrninistrati ve procedures to regulate the salnon fannirg industry,
including regulations designed to prevent disease transmission between 
aquacultural facilities arrl to prevent the inp:>rtation or export of 
diseased E!9:JS, srrolts, arrl salnon. 'lhe Goverrircent of Ou.le does not have 
any special policy, fiscal .in:enti.ves, grants, or subsidies to develop
salnon aquaculture. 'Ihe rapid growth of Ou.le' s sa.lrron fannirg industry 
is partially due to a favorable i.nvesbnent climate in Ou.le alorg with 
favorable natural corrl.itions. 

Y 'Ihe National Marine Fisheries Service believes that the SUbsecretaria 
de Pesca's projections are too high. NMFS believes that 8,000 t by 1990 
would be ioore realistic. A lead article in the May 1987 issue of Fish 
Famim International in:licated that a harvest of 10,000 t might be 
possible by 1990. 

,, 

https://grc:,.ip
https://saJ:nrru.ds
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'Ihe u. s. Embassy in Santiago estimates that about 80 percent of 
arile's sallron production is exported, IOOStly fresh to the United States. 
Shipnents during the 1986-87 season totaled about 1,000 t valued at $4 to 
$5 million. �ers believe they might be able to increase shipnents to 
over $430 million by 1990. arile has an advantage over other salnon 
growers, in that the peak harvest pericxi is during Decem::ler to March when 
fresh wild salnon is not available in the United states. 'Ibeoretically,
salnon farmers in other countries ccw.d also hal:vest dur.irq the saroo 
m:>nths, rut farmers in the northern hemi.splere report low yields during 
those m:>nths. arilean farmers also believe that they can culture salnon 
at lower costs than in other camtries. arile has many advantages: 
inexpensive sites, lc:M labor costs, am the availability of inexpensive
feed. In ad:lition, arile's southern coastline stret:ches for about 2,500
kilaneters sa.rt:h of Puerto Montt, offering a vast rnmiJer of potential
sites that the irrlustry has just begun to utilize. 

VII.i IRELANDi

'Ihe grcMth in the Irish salnon farmi_nJ irrlustry may have been promptedi
by the country's dec:lin.i.rq catch of wild salnon, fran 2,416 t in 1975 to 
only 685 t in 1981. Despite the decreased quantity, the value of the 
Irish salnon catch doubled between 1975 am 1985, stinulat.irq interest in 
salnon fanning. 

In 1980, Irelan::l's production of famed salnon am:xmted to a mere 
18 tons. 'Ihe follc:Ming year, three salnon fanns produced 35 t of salnon. 
In 1985, Irelan::l had 10 salnon fanns with a total a.xq:ut of 700 tons. By
1986, there were 12 major fish fanns in Irelan::l producing 1,500 t of 
famed salnon (Irish irrlustry sa.irces report 1,675 t in 1986). Most of 
these facilities use cx:>nventional cage culture, with two or three sites 
per fann. Annual production is forecast to increase fran 1,500 t in 1986 
to 10,000 t by 1990 (apperrlix K). 

'Ihe Irish Goverrnnent's involvement am SlJl:POrt for salm:>n culture is 
fourfold: (1) sui;:p:,rt of researc::h advisocy �ices, (2) provision of 
veterinary �ices, (3) the issuin;J of fish fanning licenses; am (4) the 
provision of grants for new projec:ts. Part of the Irish salnon culture 
irrlustry's rapid grcMth can be attributed to assistance programs
administered by the Irish Sea Fisheries Board (BIM) am Udaras na 
Gaeltachta, the statutocy agency dlarged with the eoorx:mic, cultural, an::l 
l.i.rquistic developnent of the Gaelic speakin;J areas of Irelam. Both 
agencies offer capital subsidies rarg.irq fran 10 percent to 50 percent,
with Udaras offer.irq grants up to 60 percent towards the cost of fixed 
assets for small scale projec:ts. Both agencies also provide the· required
national furrls necessary to enable salnr:>n fanning projec:ts to qualify for 
EC El.lrq)ean Agricultural Guidance am Guarantee Furxl aid. Udaras 
reportedly has spent $5 million on aquaculture programs. In ad:lition, the 
National Developnent Corporation (fonnerly the National Enterprise
J:qency), the Irish Aquaculture Association (I.AA) am its Sal.Iron Prcxiucers' 
GraJP have invested in the irrlustry. Investments have also been made by
private groups, such as the Fcx:xi Venture Fun:l whidl in:lu:ies Irish an::l 
Norwegian investment in specific fish fanns. D.lring 1986, about $9 
million was invested in the Irish salnon culture irrlustry. 

https://dec:lin.i.rq
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'Ihere were 10 SIOC>lt farms q,eratin:J in Irelarrl in 1986-87. 'Ihese fanns 
were operate:i by the Electricity SUWly Board (ESB), a semi-state l:xxly
(which owns 4 SIOC>lt farms arrl produced 220,000 sm::>lts in 1985) arrl 6 other 
finn.s. Snolt production in Irelarrl is expected to increase very rapidly
in 1987-88, as sane trcut fanrers are rKM convertin:J their exist� trout 
production capacity to sm:::,lt production. A number of salnon fann.s are 
also buildllq sm:::,lt units alo�ide their grc:,wa.it facilities arrl two 
Norwegian finn.s, Scanfann arrl Osco, have proposed ardlorin:J convertoo oil 
tankers for sm::>lt production near Cork an:i Galway. A projected outpJt of 
3,000 t per year has been cited, tut the. plan is bein:J � by the 
Irish Aquatic Association arrl the Irish Fishennen's Organization. Irelarrl 
inports sane sm::>l ts fran Icelarrl, Norway, an:i Scotlan:i. �er, it is 
expected that Irelan:i will quickly becx:JDe self-sufficient in SIOOlt 
production an:i inports will not be required in the future. 

'lbere are b.1o ctiseasPs which currently afflict Irish fish fanns;
funmculosis an:i Infectious Pancreatic Necrosis, a viral disease of 
salnonids. Also, Irelan:i will not accept fish fran any countl:y where 
Infectious Hematopoietic Necrosis is present. '1bere is a ban on the 
inport of eggs arrl live fish into Irelan:i, except urrler license-grante:i by 
the state Fish Pathologists Office. Fish culture licenses are issued. on 
comition that the fanner nust notify the Fish Pathologists office of any
suspected infection within 48 harrs. '!here can be no m:werrent of fish 
fran one fann to another in Irelan:i without certification fran the same 
office. 

Feed is ll'DStly inporte:i fran BP Nutrition, Evn5 Baker, arrl Skrettin3'. 
'Ihere is a majority Norwegian shareholdllq in each of these canpanies.
Several Irish canpanies are establishin:J feed manufacturin:J operations arrl 
it is possible that Irelarrl could becx:JDe self-sufficient in a few years.
'Ihe ability of Irish fishermen to ootain EC quotas, however, for 
high-quality capelin for re:iuction into meal remains to be seen. 

Table 6.-Irelan:i. 
Exports of salnon, 
by quantity, 1980-86. 

Year QJantity 
Metric tons 

1980 300 
1981 200 

1982 300 
1983 700 
1984 500 
1985 NA 
1986 NA 
Source: U.S. Embassy, 
D..lblin 

Irish fanned salnDn is marketed through a 
variety of dlannels. Traditionally, Irish 
salnon has been sold primarily accorc:lin;:J to 
the st:an:lards an:i requirements of imividual 
producers. For exanple, the ESB has always
markete:i its fanned salnDn urxler the ESB label 
both damestically an:i internationally. other 
Irish producers sell through associate:i 
processin:J an:i marketin:J organizations such 
as the Irish SalllDl1 Producers Gralp (ISIG) , 
whidl is Sl.Jl:POrted by the National Oevelcptent
Corporation an:i assis"tarx=e fran the BIM. 
Also, there are finrs, such as Fanad 
Fisheries, who have d1osen to market their 
salnon through Norwegian canpanies (in this 
case, A/S M:Jwi). A significant anount of 
Irish fanned salnon is used by domestic 
sm::>kers to produce a high-quality product.
Most of the sallron not used by snokers is 
exporte:i, primarily to EC cnmtries. Irelarii 
exporte:i a record 700 t of salnon (both wild 
arrl fanned) durin:J 1983 (table 6). 
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VIII.iFAROE ISI.ANil3:i

Sal.non culture on the Faroe Islan:::is, a self-govenri.nJ province of the 
Kirqdcm of Dernnark, has grown considerably since it first began in 1980. 
Total production of JJeI1-raised Atlantic sal:rocm was 60 t in 1982 an::1 
1,370 t in 1986. Marine farm production of Atlantic salnon is expected to 
awroach 4,ooo t by 1987 an::i is projected to reach 9,ooo t by 1990 
(� L). Aa::orc:tin;J to sare reports, if hatdleries cxw.d suwly nore 
snolts, Faroese fish fantis cxw.d surpass production estimates. 'lllere were 
53 salnonid (both salnon an::i trcut) fantis in operation on the Faroe 
Islan:::is at the end of 1986. 'Ihese fantis produced fran 30 to 300 t of 
fish per year. 'Ihe average production of recently aw:roved fantis has been 
about 100 t annually, a level expected to be maintained in the future. 

'Ihe Faroese Hare-Rule Government suwcrts the salnon farm.in;J irrlustry by 
provi� technical assistance an::i invesbnent loans to fish fanners. 
'Ihese preferential loans, provided by the Faroese In:l:ustrial Developrent 
Furrl, are usually given for 10 years with a 2-year grace period arrl may 
cover up to 10 percent of the investment. 'Ihe Government, concerned about 
the effects of marine fish fanninq on the envirornnent, strictly r83Ulates 
salnon cage fanninq. 

In the early 1980s all snolts used for fish fanninq in the Faroe 
Islan:::is were delivered fran the p.lblic-owned P/F Fiskallin;J's three 
fresh.water snolt fantis. 'Iwo private fantis were added in 1983 arrl by 1986 
there were six snolt fantis in operation in the Faroe Islan:::is (table 7). 
S<::xre estimate that 
Faroese snolt 
production nnJSt 
increase by 1 million 
snolts annually if its 
fanta:l salnon 
production goal is to 
be met. Plans are 
urderway to exparxi 
snolt production
facilities to match 
the number of new 
licenses granted each 
year. All Faroese 
snolt de:marrl is ro.,, 
bein;J satisfied by 
dcmestic snolt 
production, as in'p:>rts 
of snolts are 
prohibited. 

Table 7.-Faroe Islan:::is. Number of finns arrl 
fantis ergaged in raisin;J snolts arrl total 
snolt production, 1980-1986. 

Year Finns Fanns Production 
Number Million Sroc>lts 

1980 1 3 30 
1981 1 3 40 
1982 1 3 85 
1983 3 5 169 
1984 3 5 345 
1985 

1986 
3 

6 
5 

6 
1,255

1 165 
Salrce: U.S. Embassy, Cq)enhagen

Ocx::asional outbreaks of whirlin;J disease occurred on the Faroe Islan:::is 
in the early years of marine fannin;J. In 1970, the Faroe Islan:::is i.nposed 
a ban on in'p:>rts of live salnon, salnon eggs, arrl salnon fry to avoid 
diseases (legislation was later exparxied to include all live fish,
shellfish, arrl used farm equipnent) . Since then, no virus or infectious 
bacterial diseases have appeared in the Faroese fish fannin;J sector. 'Ihe 
Faroese H�Rule Goverrment has enployed a veterinarian specifically for 
control of the fish fannin;J irrlustry. More inspectors are bein;J
considered as part of the rapid growth in Faroese sal.nDn farmin;J efforts. 

https://self-govenri.nJ
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Faroe Islarrls salm:>n farmers i.Irport sane feed fran Denmark an::i Norway,
but these inports will be gradually� a.rt by 1988, with the exception
of certain feed additives which cannot be produced locally. 'lhe major
danestic suwlier of feed is the fishmaal factory, Havsbnm, in F\lglefjor,
which was significantly expan:ied in 1986. In view of the historically
large Faroese i.rrlustrial catch, future constraints on feed suwlies appear
unlikely. In addition, fish reduction facilities are bein3' installerl on 
many Faroese f� vessels, whidl ensures not only fresher raw material, 
wt also better utilization of the catch. 

Shortly after the first private fann was established in 1981 (to raise 
steel.head trcut), the Hane-Rule governnent established a 4-member fish 
fann ccmnittee to plan the develc:pte1t of this new sector. 'llle cxmnittee 
was replace:i in 1985, by a Fish Fann Board with eight nenbers an::i the 
followin3' oojectives: 

oiReserve as many suitable areas as possible for fish fannin;J.i

oiExpan:i srrolt prcrluction to keep pace with the grantin3' of newi
fish fann licenses.i

oiLimit marine fannin;J in certain areas vulnerable to envirornnentali
effects of fish fannin3'.i

oiProduce a general plan for the use of the limited freshwateri
resources.i

'lhe Fish Fann Board is also responsible for reviewin3' all ai;:plications for 
new licenses an::i ai;:plications for expansion of existin3' facilities. 'lhe 
Board is draftirq new legislation for the fish fann sector, including the 
establishment of an advisory service an::i provisions for vocational 
trainin;J. 

Faroe salm:>n exp::,rts (wild an::i fanned) in 1985 were 1,100 t, of which 
97 t were fresh or chillerl fanned saJ:man, 902 t of frozen salmon (rrostly
wild) an::i 100 t of srroked salm:>n. In 1985, the Faroese catch of wild 
sal.non was about 650 t, all of which was exp::,rted as either srroked or 
frozen prcx:luct. In 1986, Faroese sal.non exp::,rts increased to 2, 000 t, of 
which 577 t were fresh or chillerl fanned sal.non, 1,316 t of frozen salm:>n 
(rrostly wild), an::i 100 t of srroked salm:>n (table 8). 'llle sharp increase 
in shiµnents of fresh or chillerl fanned salm:>n was the result of the 
introduction of a fast catamaran service between the Faroe Islan::is an::i 
Denmark, which reduca:i transport time to about 20 hoors. In 1986, the 
Faroese catch of wild salm:>n annmted to about 600 t, all exp:::>rted in 
frozen or srroked fonn. A significant portion of Faroese salm:>n exp::,rts to 
Denmark is reexported, primarily to other European camtries. 

https://steel.he
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Table 8.-Faroe Islarrls. Exports of fresh or chilled fanned 
salm:)n, by country, quantity, and value, 1985-1986. 

Year 
Country 1985 1986 1985 1986 

Metric tons US$1,000 

Denmark ....... . 50 392 306 1,945 
S];>a.in .......... . 57 304 

F'R; ............ . 24 48 167 275 
Franc:e •..•...•.. 36 185 
SWeden ......... . 21 24 138 166 
United states .. . 9 68 
Great Britain .. . 7 35 
Netherlarrls .... . 2 13 
SWitzerland .... . 1 1 1 4 
Belgium/Il.lx.... . 1 5 

Total 97 577 623 2 997 
Source: U.S. , Copenhagen frcm data supplied byi
Faroese e>4X)rt statistics. Exchan;Je rates: US$1.00 
equals DKr 10.59 for 1985 and DKr 8.09 for 1986. 

Denmark serves as an iltlportant distribution center for Faroese salm:)n;
much of Faroese salm:)n is either shi� out to other cnmtries as fresh 
prcxluct or is snoked in Denmark and re-exported. Faroese salm:)n is slowly
developin;J markets in a rn.nnber of countries. 'Ihe United states iltlported
only $68,000 worth of Faroese salm::,n durin;J 1986. 

IX.iICEI.AND:i

Icelarrlic aquaa.llture is a fairly recent !ilenanenon, owin;J to the 
success of its traditional fisheries. Until very recently, highseas
fish.in;;J has 100re thari provided Icelarrlic fishermen and processors with 
high quality raw material. lk7.vever, the lb:nited grc::Mth potential of 
traditional fish stocks has sp.irred interest in developirg rew fisheries. 
A ban on cammercial salm:)n fish..in;J in Icelarrlic waters since 1933 has 
provided an impetus for developirg danestic soorces of sal.non. After 
years of leavirg sal.non a.llture to small in:lividually-managed pilot
operations, large companies (primarily NoI"Wegian) , are investin;J in 
large-scale facilities. 

Icelam's Atlantic salnx:>n prcxluction canes primarily fran ocean 
ranching, or the release of salnx:>n sioolts into natural rivers and 
streams. Sal.Iron ranching began at the state sal.non hatchery near 
Kjollafjordur in 1961. Icelarrlic ocean cage or pen farmin:J has not been 
as successful as it has been in Noz:way because Icelan:l lacks sufficiently 
protected fjords and water t.errperatures are too cold durirg the winter. 
Icelarrlic scientists are nonetheless continuin;J efforts to develop the pen
farmin:J of Atlantic salmon. Icelarrlic salm:)n ranching is exparrling and 
may contribute significantly to future fishery e>4X)rts. rurirg 1986, the 
number of Icelarrlic fanrl.S a.llturirg salnx:>n grew frcm 18 to 50. Of these, 
15 are lam-based fanns and 35 are sea-pens. Icelan:l's fanned salnx:>n 
prcxluction has increased frcm 20 t in 1981 to 123 t in 1986 (ai:,peroix M). 

Embassy
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'Ihe world's largest d.ry-larrl salnon fann recently c:pened in southwest 
Icelarrl, at Grirrlavik. 'Ihe fann, Stran:ieldisstc:xl Islarrlslax Ltd., is a 
joint venture between Sambarrl (51 percent), arrl a No:rwegian company, 
Norlax (Noraqua arrl Teleinvest, 49 percent). 'Ihe firm was bu.ilt with the 
help of the Nordic Invesbnent BanJc. 'Ihe ccrapany started in 1984, when 
tanks for raising SI!Olts were built. 'Ihe et;RS were first inport.ed from 
Norway, rut Islarrlslax is OCM self-sufficient in eg;JS. 'Ihe firm expects
to produce 300 t of salnon for export to the United states arrl the United 
Kin3dan in 1987. Production is e>cpeeted to read'l 700 t annually by 1990. 
Also l.ll'Xier construction by Islarrlslax Ltd., with help fran the Nordic 
Investment BanJc, is a fann designed to produce sane 500 t annually,
eventually reachirg 5,ooo t per year. Islarrlslax also plans to export
"super snx:>lt" which weigh about 150 grams (as � to 50 gram srrolts).
'Ihe "super snx:>lt" grcM very rapidly in Icelarrl because of the aburrlance of 
naturally heated water fran thennal sprirgs. 'Ihe S1I¥:>lts are shi� to 
Irelarrl where they are raised in sea pens, whid'l results in a faster 
grc:Ming cycle. In 1986, of the one million srrolts hatdled by Islarrlslax, 
0.2 milliori were used by the ccrapany arrl the rema.irrler was exported. 'Ihe 
firm has agreed to let the Marine Research Institute establish a research 
station at the fann to obsel:ve experimental programs, including the 
breeding of halibut. 

CUrrently, salnon srrolt production is the nost valuable aspect of 
Icelarrlic salnon aquaculture, follc:::Med by ocean ranching, arrl fanning
salm:m. D.rring 1985, sane 16 rearing units produced 821,700 snx:>lts, an 
increase of 4 percent over 1984. 'Ihere are reportedly 36 units in 
Icelarrl, with a total production capacity of 5.3 million SI!Olts. 
Icelarrlic srrolt producers have begun exporting sizeable quantities of 
sm::>lts to Irelarrl arrl Norway, where prices for SI!Olts have risen by 80 to 
100 percent. D-rring 1986, nore than 1 million Icelarrlic snx:>lts worth $2 
million were exported to Norway arrl Irelarrl. Noi:wegian fanners inport.ed
700,000 million salnon SI'OC>lts arrl Irish fish breeders p.u:-chased 80,000 
salm:>n sm::>lts fran Icelarrl in 1985. Because of the high prices offered 
elsewhere, Icelarrl has experienced a shortage of SI'OC>lts for its own salnon 
culture industi:y. 

'As in other countries' salnon fanning irxrustries, the Norwegians have 
played an inportant role in Icelarrlic salnon fanning. 'Ihe 
Icelarrlic-Noz:wegian joint venture CXltpllly (ISNO), at Oxarfjordur produced 
about 35 t of fanta:l salnon in 1984 arrl 85 t in 1985. 'Ihe Fisheries 
Association of Icelarrl has �ted an experimental station at the ISNO 
site since 1977. 'Ihe site is located in a lagoon in floating pens. 'Ihe 
facility is protected fran severe weather arrl sea corxtitions by a sarrl bar 
with two openings to the sea. Heated freshwater fran neart,y springs 
located alQn;J the shore help maintain a constant teq>erature. Salnon 
grown in these pens reach 1. 5 to 5 kilograms eadl in two years. 'Ihe 
finn's partner is .McMi of Norway (45 percent ownership). 'Ihe ISNO also 
releases small numbers of SI'OC>lts into the sea as part of a salnon ranching
operation. 

A U.S. salnon fanning ccrapany, in a joint venture with an Icelarrlic 
investment carpany, plans to eventually produce 2,100 t of pen-fanred
salmon annually in Icelarrl. 'Ihe Icelarrlic Freezing Plants Corporation
(IFPC), Icelarrl's largest exporter of fish arrl fishery products, is 
presently studying several fanning arrl ranching projects, primarily
involving salnon. 

https://inport.ed
https://inport.ed
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'Ihe Pathology Division of the Directorate of Veterinary Sel:vices 
(IJI/S), an agency supervised by the Ministry of Agriculture, has prinru:y
responsibility for disease cx>ntrol am:,� fish fanns. 'Ihe U.S. Embassy in 
Reykjavik was told that Icelarrlic Governrrent veterinarians routinely take 
sarrples frarn srrolt fanns and that if any trace of disease is foun:i, the 
fann is denied the right to �rt. Further, measures are taken to assure 
that diseased fish do not contaminate others arourrl them. 'lhe m:,vement of 
srrolts frarn fann to farm is also controlled. hi:litionally, niyers of 
srrolts invariably deman:l that the veterinary sei:vices approve the sm:,lts
they interxi to niy. 'As a general policy, the IJVS carries art: ran:iarn 
checks of fanns for the ?JIPOSe of disease control. 

'Ihe agencies involved in sal.non aquaculture are the Health Protection 
Aqency ( a consultative body urrler the Ministry of Heal th with the 
authority to issue operat� licences), the Nature Conservation Council 
(an advisory body with the right to veto projects considered detrimental 
to the environrrent), the Directorate of Freshwater Fisheries (a goverranent 
agency whose objective is to prcm::,te the grc:Mth of the sal.non irrlustry),
and the State Veterinarian (operat� urrler the Ministry of Agriculture). 

'lhe Icelarrlic Governrrent operates sane 40 sal.non hatcheries and 
research stations, but does not provide financial incentives to sal.non 
farmers. 'Ihe Governrrent of Iceland does not provide direct grants to the 
sal.non f� i.rrlustry. Loans are made by semip.lblic institutions, the 
Regional Developoont Furrl, while the Fisheries Investmant Furrl guarantees
loans. Total credit granted to the i.rrlustry frarn 1981 to 1987, has been 
about $31 million. credit and loans are also available frarn cammercial 
banks, but cammercial loans are limited to 30 percent of the insured value 
of the finn. 'lhe only other "incentive" given the sa1m:m f� irrlustry
is the ability to p.rrchase imported invest:Inent goods free of sales tax. 

'lhe major task fac� the Icelan:lic sa1m:m i.rrlustry is to develop
internationally recognizable salnDn quality gro.Jpin;Js and to apply
starmrdized criteria to each. '1he large sal.non fanns, such as IBNO and 
ISIANCSIAX, which are seriously attenpt� to develq, markets in Europe
and the United States, apply strict quality controls. 

Icelarrlic sal.non farmers rely on the follow� cc:mpmies for feed: 
Fodurblaooan, Istess (both hav� sane foreign participation),
Mjolkurfelag Reykjavikur and Lysi-Sildar-cx.:; Fiskimjolsverksmidjan. 'lhe 
first three finns produce dry feed while the last finn produces a wet 
feed. Special feed used for sm:,lts and sane small sal.non is imported from 
No:rway and Sweden, but there are plans to produce this type of specialty
feed in Iceland in the near future. Iceland shalld be able to produce
high quality feed frarn capelin, but capelin catches have fluctuated 
sharply in recent years. 
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X.tNEW ZEAIAND:t

New Zealarrl has no irrligenc,us salrocmid species. '!he Aucklarrl Society
introduced sockeye salrron to New Zealarrl's Sa.Ith Islarrl in 1900 to 
establish a recreational fishery. '!he New Zealarrl Goven-nrent later 
introduced chinook salrron, or quinnat, as it is called in New Zealarrl, in 
order to begin a CC1T11rerCial fishery. Orin::x:>k salrron is ncM fourrl in major
east coast rivers arrl lakes of the Sa.Ith Islarrl arrl sockeye is restricted 
to the waitaki River basin. Atlantic saJnx:,n is also present in New 
Zealarrl in several lakes .arrl is bein;J used in experimental sea-cage
culture. Ccmnercial production however, remained a dream tmtil 1972, when 
limited ocean randring was allowed (in order to enhance ail.in; wild salrron 
runs). By 1976, New Zealarrl had two large ocean randring operations 
urx:3e?.'way. One of these, SJl::blin;J Sprin;Js Sal.non Fann, became the 
camtry's first salrron farmirg operation in 1978. In 1983, the New 
Zealarrl Sal.non Carpany becane the first salJJOn fanni.nq concern to be 
listed on .the New Zealarrl stock exd'lan::;Je. New Zealarrl salrron fanners 
prcrluced 700 t in 1985 arrl expect to prcrluce about 3,500 t by 1990 
(apperrlix N). 

In 1986, New Zealarrl had a total of 15 ocean-randring farnis, 19 
pon:i-rearin;J, arrl 12 sea-cage fanns. Most of these are located alo� the 
coast of stuart Islarrl. In 1985 there were also 11 srrolt fanns in 
operation. To date, the suwly of salrron stock to New Zealarrl fanners 
cares essentially fran wild pcpll.ations, although retw:ns fran Goven-nrent 
hatchery stock have becare increasin:Jly inportant in neetin:J this need. 
In 1984, the entire salrron stock requirement of fame.rs, beyon:i that net 
by brcx:xl stock prcrluction, came fran Goverrnnent hatchery retw:ns. '!his 
tren:i is likely to continue in the future. originally the New Zealarrl 
Goven-nrent decided to suwly two full cycles of chinook salrron to fanners,
thereby ensurin;J a suwly of srrolts arrl eggs for up to 6 years arrl an 
irxiuced return to the release facility. By 1980, there were six o:e.an 
ranching operations, requirin:J about 3 million eggs annually. New 
Zealarrl's wild stocks have been unable to sustain that level of egg
ren¥JVa1. so there have been sane egg shortages. To camter this problem,
fanners have been experimentin:J with maturin:J their own chinook brcx:xl 
stock to maturity in fresh water only, with mixed results. Fanners are 
not allc::Med to rear arrl sell wild stock given to them directly by the 
Govennnent, hence the need to maintain their own broodstocks or obtain the 
sw:plus stock frcm other farmars. 

'!he New Zealarrl Sal.non Cclrpany's randring operations are sane of the 
JJOSt m:x:lem in the world. Its hatchery is capable of producin:J 8-10 
million eggs per year. '!he c:x:rrpany has also established a reliable adult 
sal.JJOn nm at the hatchery. New Zealarrl Sal.non' s Olristchurch feed plant
provides feed for all Iilases of the culture operatioo. 'Ihe heart of the 

a:mpany is on stewart Islarrl where awroximately 120 ocean-pens are bein:J 
used to raise sal.JJOn to market size arrl hal:vest after 1 to 2 years in salt 
water. '!he Stewart Islarrl operation has a production capacity of 350 t 
arrl readied 200 t in 1986. New Zealarrl Sal.m::>n has a randring operation at 
Tentb\.Un. '!he Tentburn operation ai;pireI1tly did not have satisfactory
retw:ns in 1986 arrl blames a ''major ocean effect whidl is not yet
urxierstcx:xi" for the problem. 

https://Tentb\.Un
https://fanni.nq
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New Zealarrl farrrers enjcy several distinct advantages over northern 
sal.rocm prcducers. 'Ihe country has an excel.lent suwly of unpolluted fresh 
water (although a � seapen anti-foolin:J issue might prove a 
roadblock to the ocean cage-farinirg sector of the sal.non in:rustry). New 
Zealarrl's sal.m:m stocks are relatively disease-free (al.thcugh the country
did experience an outbreak of whirlin:J disease several years ago). New 
Zealarrl al.so enjoys a market advantage in the Northern Hemi.s{i'lere because 
harvests coincide with the off-season; New Zeal.arrl fresh salmon goes on 
sale when wild salmon is not available. currently, arile is the only
other camtry that can offer direct c::arpetition on this point. New 
Zealarrl kin:J salmon ccrrararrls a premium price on foreign markets because of 
its quality arrl scarcity. In addition to the gec,graprical advantages, New 
Zealarrl farrrers have a cheap arrl plentiful SUR)ly of sm:>lts available. 
Disease problems are minor, arrl tedlnology is excellent. 

One distinct disadvantage New Zeal.arrl may face in the lOn;J nm is its 
location. . Except for Australia (Tasmania), New Zealarrl is the sal.m::m 
prcducing country located the greatest distance fran major lllpJrting 
countries. As salmon culture develops in New Zealarrl' s principle salmon 
markets, the United States arrl other lllpJrtin:J countries, arrl products
fran these countries bec::ane canpetitive in their OvlI1 markets, the cost of 
shippin:J fresh salmon may eventually price New Zealarrl out of the foreign
marketplace. New Zeal.arrl has been exportin:J salmon to neart,y Australia, 
but that country has only a small market for salmon. 

'Ihe Fisheries Research Division of the New Zealarrl Ministry of 
Agriculture arrl Fisheries operates the Glenariffe sa.J.non Research Station 
on a tributary of the Rakaia River in cantertm:y. 'Ihe Station which 
carries out research on chinook sal.non, began as a fish trap on the 
Glenariffe stream in 1985. Glenariffe has been a major SUR)lier of eggs
since ocean ranching began in New Zeal.arrl in the mid-1970s. Ocean ranches 
have a large demarxi for salmon eggs, because a large rnnnber of fish have 
to be released to obtain return. Only a small percentage sw:vive to 
return to the release point ( fish are captured arrl killed before their 
eggs ri:pen) . 'lhe station has also been used to stu:fy the biology, life 
history, age structure, arrl jlNenile sw:vival arrl prcduction of chinook 
salmon. In addition, studies on salmon nutrition am sex control are 
currently urrlerway at Glenariffe. 

Although cage farinirg has the advantage of year-roorxi salmon 
production, salmon ranching has suwlie::i New Zealarrl with the major source 
of prcduct for world markets. M::st ranchers also maintain cage culture 
operations. 'lhe future for ocean ranching appears pranisin:J if an adequate
management program can be devised to prevent the IIincidentalII catch of 
ocean salmon by trawlers. 

XI. SWEDEN: 

SWedish aquaculture began awroximately. 200 years ago when fanrers 
began raisin:J trout, carp, am tendl in small poms. M::st of this 
prcduction remained small arrl isolated in urrlerdevel.oped rural areas. 
Aquaculture in Sweden began to exparrl in the late 19705, focusin:J on the 
production of rainl::x:,w trout, salmon srrolts (for release into the Bal.tic 
Sea), eels, sea trout, arrl blue nussels. Production of fann-raise::i salm:)n
remains small. In 1982, SWedish salm:)n farrrers reported producing 10 t of 
fann-raised salrron (live weight). Production remained low in 1983 (15 t} 
arrl 1984 (20 t} , but increased to 80 t by 1985 arrl is projected to reach 
300 t in 1986 (apperrlix O}. 
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'Ihe responsibility for aquaculture in SWeden rests with the National 
Board of Fisheries, which received fonnal responsibility for camnercial 
fish f� in 1984. 'Ihe National Board of Fisheries is responsible for 
the establishment of rew fish farms, disease control, arrl the effects of 
fish farms on the environment. '!he agency estimates that aba.rt 500 sal.m:m 
farms q:,e.rated as family enterprises in Sweden in 1986, but large
q:,e.rations acx::nmted for a significant portion of Sweden's snx:,lt or salnon 
production. Sweden produces saJ:nnn S100lts for release into the wild, for 

export, arrl for use-in fish f�. A 
significant portion of Sweden's salnon 

..

snolt production has been used to 
restock rivers fl� into the Baltic 
Sea. '!he Sv.1edish water raw requires
c::x:JJpanies who 1:uild ( or have ruil t) 
hydroelectric dams to ruild hatcheries 
to ccmpen.sate for the loss of natural 
waterways used by 5P=iWI'lim salnon. 
In 1984, an estimated 4 million sm::>lts 
were used to restock SWedish rivers 
(this includes bru.m trout). SWedish 
production figures are not available,
but exports of snolts(sal.m::>n arrl trout)
have grown rapidly f:ran 10 t in 1980 to 
a record 311 t in 1985,before declining 
to 156 t in 1986, wbm 173 firms were 
reported to be p:rcxiucin:J sm::>lts. 
SWedish inports of sm::>lts exceeded 
exports in 1980, but have since lagged
behin:l similar exports (table 9). 'Ihe 

lack of statistical data for sal.non, unfortunately, makes it difficult to 
clearly identify sal.non sm::>lts arcorg the varia.is possible inports arrl 
exports of salnon arrl trout. 

'!he Government of Sweden has provided SlJR)Ort to the aquaculture
irrlustl:y. Between 1980 arrl 1984, the Government provided $6. O million in 
assistance, includin;J $1.5 million to aquaculture farms in econanically
weak rural areas. 'Ihe SWedish Government has also allocated about $0. 5 
million for aquaculture research, nuch of which is con::lucted at the 
SWedish University of Agricultural Sciences in tJI::psala. 

Export statistics in:ticate that Sweden shiwed 409 t of salnon worth 
$1.8 million in 1985, arrl 273 t valued at $1.3 million in 1986 (table
10). Since SWeden's total production of fann raised sal.m::>n was 80 t in 
1985 versus exports of 409 t, it can be safely assumed that the majority 
of sal.m:>n exports consisted of wild sal.m:>n in 1985. 'Ihe situation in 
1986, hOvt'ever is different; production of 300 t of farm-raised salnon 
could acx::nmt for a much greater share of the 273 t exported in 1986. It 
is likely that SWeden will begin to export no:re fann raised salnon in 
1987. 

Table 9.-Sweden. In'p:>rts arrl 
exports of sal.m::>n sm::>lts, by 
quantity, 1980-1986. 

Year Irrports Exports 
Metric tons 

1980 32 10 
1981 35 48 
1982 8 55 
1983 13 104 
1984 29 95 
1985 57 311 
1986 48 156 
Source: U.S. Embassy, Stockholm 

https://varia.is


Table 10.-sweden. Fanned salm:>n exports, by CC\.ll'ltcy, 
by quantity, arrl by value, 1985-1986. 

Country 1985 1986 1985 1986 

Metric tons USSl.000 

Belgitnn
Denmark 

26 
57 196 

121 
164 752 

FR; 60 298 
Finlarrl 73 315 
France 28 47 237 298 
Netherlan:ls 8 47 
No:rway
others 

47 45 
42 53 

349 247 
154 129 

Total 273 409 1.340 1.771 
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Source: U. s. Embassy, Stockholm. 'Ihe exd'lan;Je rate 
between the U.S. dollar arrl the SWedish Kroner 
was 7.11 kroner per dollar in 1986 arrl 8.59 kroner 
per dollar in 1985. 

XII.iSPAIN:i

Salm:m aquaculture is still in its earliest phases of develq:m:mt ini
Spain. Ma.rcultura, with offices in santiago de a:rrpostella, is the only
cx:xrpany currently �ged in salm:>n fannin;J in Spain. Marcultura has been 
in business for 12 years arrl has been raisin:;J Pacific salm:>n since 1984. 
'Ihe firm initially fanned Pacific cd1o salm:>n, rut began raisin:;J Atlantic 
salm:>n in 1987. '!hey do not export salm:>n arrl do not plan to export,
since they are currently provic:tirXJ only 10 percent of Spain's total demand 
for salm:>n. Prcxiuction for 1987 is estimated at 200 t of Pacific 
salm:>n. By 1990, Marcultura expects production to reach 600 tons 
(ai;:pen:tix P) . 

'!he U.S. Embassy in Madrid reports that several Norwegian cx:xrpanies 
plan to establish salm:>n fanns in northern Spain in 1988. '!he number of 
sites arrl their production potential is not yet available, rut it will 
exparrl Spanish salm:>n fannin;J within the next 2 to 3 years. Sal.non 
fannin;J has not done well in Spain due to disease an::l high tenperatures. 
Wanner waters enable salm:>n to readl sexual maturity at very low weights 
(1.5 to 2. O kilograms apiece) , fo:rcin:;J the fish to be harvested 'Nh:ile they 
are still very small. '!he Norwegians reportedly have fam:i a solution for 
both the disease arrl early maturation proolems. 

'!he Norwegians are attracted to Spain, because of a gn:,winJ demarxi for 
salm:>n an::l because of attractive benefits for investors. Ten of Spain's
17 autoncmous regions provide 40 percent financirg in the fonn of grants
to new aquaculture businesses t:hmlgh the "COnsejeria de Pesca" (Fisheries
Council) of each autonorrous region. Investment incentives have included 
grants, tax exemptions, state loans, an::l grants for enq:,loyment. 

Spain is a net irrp:>rter of salm:>n. � of Spain's salnon is irrp:>rted
from No:rway (1,700 t in 1986). Toports of processed salnon are subject to 
a 12 percent ilrport duty. '!he Norwegian carmarcial Mission in Spain has a 
''vigorous prarotion program for Norwegian salnon", staffed by three 
Norwegian officers. Spain could becane an irrp:>rtant new market for 
Norwegian fanned-raised salnon in the next fEM years. 
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XIII.l FRANCEl

Historically, French aquaculture m::>St often involved the fanning of 
shellfish (oysters and clams). However, in recent years, the culturin3' of 
neii (sal.rron, trout, SEx:ibass, seabream) and experimental (algae, flat fish,
tropical fish) species has becane nore i:q:ular. currently, fann-raised 
salm:>n represents only a small part of total French aquacul tural 
production. 

French salm:nid (both sal:m:>n ani trout) culture is c:xn::entrated in the 
northwest region of Brittany (camaret and Le CC>n:}Uet), \olhere there are 10 
�tions producin3' about 500 t of rai.nlxM trout ani oci1o sal.rron. 'lhese 
operations are han:iled urrler the technical supervision of the Breton 
Oceanological Center (govemment suwc>rted). Althalgh the e.np1a5is has 
been on trout fanning, pilot production of oci1o salm::>n has reached 80 
tons. By 1990, the annual prcxiuction of fanned saJ:nx,n cx:w.d ammt to 500 
tons. French sal.rron fanners have reported problems in maintainin3' gcx:d
survival rates due to high terrperatures during the sunmer nonths. '!his,
acx::ording to the farmers, prevents the production of sal.rron large enough 
to cx::arpete with imported fanned and wild sal.rron on the lucrative French 
market. French scientists fran the National Institute for Agronomy
Researc:h (INRA) and the Institut Francais pour la Recherche et 
l 'Exploitation de la Mer (IFREMER) are arrrently studying this problem atl
their three joint research stations in camaret, Squirriou, and Rennes.l

overseas, the French Regional Association for the Develcpnent of 
Aquaculture (ARDl\.) ani the ISTIM have established pilot production of 
trout and Atlantic sal.rron on the islands of St. Pierre ani Miquelon, off 
canada' s Atlantic coast. In the southern In:lian Ocean (Kerguelen
Islands) , INRA is reportedly getting gcx:d results fran a sal.rron 
sea-ranching operation begun in 1983. 

XIV.l FINIANDl

Finlani is not a major sa]:nx,n fanning cormtry. It was not untill
post-WOrld War II, when construction of hydroelectric p:::,wer plants
destroyed natural spawning grourrls for salm:>nid fish, that efforts were 
begun to protect fish stocks. To cx::rrpensc\te, the government established a 
hatchery system, producing srrolts for release into coastal rivers and 
lakes for cc:mrercial ani sports fishermen. 'lhe culture of brown trout 
is the m::st cxmron fonn of aquaculture in Finland. Atlantic sal.rron 
aquaculture is m::>Stly restricted to srrolt production, rut small quantities
of fanned salm:>n are raised for sale. '!here '\¥ere 461 fish fanoors in 
Finlani in 1986. '!here is no specific government subsidization of fish 
fanning in Finland. Fanns located in "develcpnent areas" can ootain 
favorable loan packages fran the Develc:pnent Area F\Jn::l (KERA) for fish 
fann operations. 

Finlani's fanned sal.rron prcxiuction began in the early 1980s. Between 
1980 and 1983, awroximately 30 t of fanned sal.rron was produced annually 
in Finland. In 1984, the quantity of fanned fish (salm:>n and trout)
anounted to 94 t and by 1985 production of these two species reached 
100 t, which is expected to remain oon.stant until 1990 (a.werrlix Q). 
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In 1987, two Finnish finns, Saven Ta:inel OY arrl Hanka..J!'a:inel OY 
announced plans to establish a joint venture fish fannin'.J operation in 
SCotlarrl. 'Ihe venture, established in January 1987, was named Risborrl 
Fishfanns arrl was scheduled to import 400,000 salrron eggs fran Finlarrl for 
raisi.rg in SCotlarrl (beginni.rg in late February or early March 1987). 'Ihe 
venture plans to raise 250 t of salrron duri.rg its initial stages. 'Ihe 
ca:cpany's lon;-tenn plans call for the prcrluction of 1,000 tons. Salmon 
eggs will be sent fran Finlarrl starti..nJ in February 1987 (awroxilnately
400,000 eggs will be shi�). Feed will be ootained fran a Scottish 
fodder plant near the facility. 

'Ihere were 126 Finnish SIOC)lt fanns operati.rg in 1986, arrl all were 
deperrlent on the Finnish Game arrl Fisheries Research Institute (FGFRI) for 
eggs, fr:y, anj/or fi.rgerlin;s, allowi.rg the FGFRI to (X)ntrol the genetic
composition of the parent fish. Sal.non SIOC)lt prcrluction has flourished at 
the expense of adult salrron prcrluction because (X)ld temperatures inhibit 
the growth of salrron. Srrolt prcrluction increased fran 1 million in 1980, 
to 1.6 million in 1984, to 2.3 million in 1985. 'Ihe outlook for future 
smelt prcrluction is expected to gro,; at 10 to 20 percent per year through
1990. 

Finnish salrron exports are small. In 1985, Finlarrl exported 66 t of 
fresh arrl chilled salrron worth $306,000 (this figure includes wild and 
fanned salrron) . Exports in 1986 were only 1 t worth $9,000, which was 
shipped to SWitzerlarrl, West Gennany, arrl Italy. 

XV. AUSTRALIA: 

Australia's salrron aquaculture program._ is located on the islarrl of 
Tasmania to the south of the Australian mainlarrl where (X)rrlitions are 
reportedly "ideal" for fa.rminq Atlantic salrron. In 1985, the Tasmanian 
Goverrnnent's Foreign Investment Review Board arrl the Noraqua Group from 
No:rway established a joint venture called Tassal Ltd. (79 percent
Norwegian ownership arrl 21 percent Tasmanian ownership) for the culture of 
sallron; Tassal Ltd. f'DII (X)ntrols about 40 percent of all sallron 
prcrluction. Tasmania Atlantic reportedly prcrluces 11 percent of total 
prcrluction arrl about 17 other finns (X)ntrol the reroaini.rg 49 percent of 
Australia's saliron farm prcrluction. 

Noraqua reportedly was attracted to Tasmania by the low variation in 
water temperatures, the cleanliness of the water, arrl because of the 
advanced infrastJ:ucture available. AC(X)rdi_rg to the Deputy Olainnan of 
Tassal Ltd. , Stal SVennin; (who is also a Vice President of the Norwegian
parent company), the Tasmanian operations are "the J:OC)St promisin; of 
anywhere in the world." 'Ihe time it takes from hatchi.rg to harvest, for a 
four to five kilogram saliron, reportedly is 27 to 30 months compared to 36 
to 48 months in Norway. 

Tassal Ltd. is planni.rg to develop the Australian market for sallron. 
It has an entitlerrent to 40 percent of all saliron SIOC>lt in Tasmania 
through 1995 arrl will be able to market its saliron in Australia without 
fear of foreign ccrrpetition; Australian quarantine restrictions on 
imported fresh salrron (arrl trout) require that the fish be heat treated -
a process that reportedly inpairs quality arrl taste. Tassal Ltd. is 
optimistic about its ability to xreet the dernarrl for fresh sallron in 
Australia through 1990. 

https://planni.rg
https://hatchi.rg
https://reroaini.rg
https://allowi.rg
https://operati.rg
https://beginni.rg
https://raisi.rg


26 

XVI. CDNCI.DSION: 

World salmon aquaculture is a very dynamic business. Ne1,o1 ventures are 
starting up all over the world. Research into new salmon raising
techniques are producing results that will :rrake salmon fanning more 
predictable in the future, thus attracting nore investment. It appears
likely that world famed salmon production will exceed the 200,000 t mark 
in the next fe1,o1 years. It is also logical to expect outbreaks of disease 
pericxlically, increased cx::impetition, periods of consolidation within the 
in::lustry, arrl increased investments in salmon fannirg arourrl the world -
led primarily by Noi:wegians - arrl gradual expansion of markets for salmon 
as consumers react to steady supplies of high quality salmon throughout
the year. 

INDEX: IDRID 

Sallron aquaculture up::late 
October 30, 1987 



Apperrlix A.-World. Fanned salnon production, by quantity, am. country,
1980-86. 

Year 
Countrv 1980 1981 1982 1983 1984 1985 1986 

EUROPE.AN a:::t1MlJNITY': 
France 30 
Ire.lam. 21 
Spain 
U.K. 598 

EC, total 649 

NON-EC EUROPE: 
Faroe Islan::ls 
Finlarn. 
Icelarn. 
Norway. 4,143 
SWeden 

Non-EC, total 4,143 

NORIH AMERICA: 
canada: 
Atlantic 6 
Pacific 157 

N.America total 163 

OTHER: 
Chile 
Japan 1,855 
New Zealarn. 

other, total 1,855 

GRAND 'IOI'AL 6,810 

Metric tons* 

40 40 40 50 60 200 
35 100 257 385 722 1,500 

100 150 150 
1,333 2,136 2,536 3,912 6,921 10,338 
1,408 2,276 2,833 4,447 7,853 12,188 

60 105 116 470 1,370 
30 30 30 94 100 100 
20 30 50 107 91 123 

8,422 10,266 17,000 22,300 28,655 45,675 
--- 10 15 20 80 300 

8,472 10,396 17,200 22,637 29,396 47,568 

35 140 180 200 300 400 
176 273 128 107 120 600 
211 413 308 307 420 1,000 

1 184 94 109 500 1,144 
1,150 2,122 1,760 5,049 6,430 8,000 
__ 2 __ 5 __J,_Q __J,_Q _w 500 
1,153 2,311 1,864 5,168 7,180 9,644 

11,244 15,396 22,205 32,559 44,849 70,400 

27 

*Live weight.
SOUrce: U.S. ErnMssy reports based on various official statistical tables 
or reports. Same 1986 figures are preliminary estimates. 

https://EUROPE.AN
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Appen:tix B. -World. Projecte:l fanned sal:rocm prcrluction, by
auantitv and countrv, 1987-1990. 

Year 
Countrv 1987 

EUROPE.AN a::t1MlJNITY: 
France 200 
Ireland 2,210 
Spain 200 
U.K. 13,950 

EC total 16,559 

1988 1989 
Metric tons* 

200 200 
4,520 6,630 

300 450 

15,000 20,000 
20,020 27,280 

1990 

200 
10,100 

600 

25i000 
35,900 

NON-EC EUROPE: 
Faroe Isl. 
Finland 
Iceland 

.Norway
sweden 

Non-EC total 

4,800 
100 
800 

53,000 
400 

59,100 

4,800 
100 

1,750 
74,000 

800 
81,450 

7,100 
100 

2,500 
74,000 

1,000 
84,700 

9,000 
100 

5,000 
100,000 

1,000 
115,100 

NORIH AMERICA: 

canaaa: 

Atlantic 
Pacific 

N.Am. total 

800 
3,200 
4,000 

1,600 
8,400 

10,000 

3,200 
14,600 
17,800 

5,000 
23,000 
28,000 

OI'HER: 

Olile 
Japan
New Zealand 

other' total 

1,720 
13,000 

1,000 
15,720 

7,522 
15,000 

1,500 
24,022 

15,410 
17,000 

2,000 
34,410 

17,000 
19,000 

3,000 
39,000 

GRAND 'IOI'AL 95,379 135,492 164,190 218,000 
*Live weight
Source: U.S. Embassy reports based on various official 
statistical tables or reports. _ 
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Appen:lix c.-World. Production of fanned 
sa.ln'Dn, by species, arrl quantity, 
1980-1986, with projections to 1990. 

Soecies 
Year Atlantic Pacific Total 

Metric tons* 

1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

4,798 2,012 6,810 
9,915 1,329 11,244 

12,812 2,584 15,396 
20,213 1,992 22,205 
27,184 5,375 32,559 
37,399 7,450 44,849 

60,006 10,394 70,400 
76,259 19,120 95,379

102,770 32,722 135,492
114,730 49,460 164,190
155,400 62,600 218,000 

*Live weight.
Source: U. s. Embassy reports based 
on various official statistical tables 
or reports. NMFS believes the figures 
for Pacific sa.ln'Dn for 1988-1990 are too 
high. 

Appen:lix D.-World. Production of fanned 
sa.ln'Dn versus catch of wild salnon with 
projections to 1990. 

Fishery
Year Fanned Wild Total 

Metric tons* 

1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

6,810 580,788 587,598
11,244 661,922 673,166
15,396 577,529 592,925
22,205 701,718 723,923
32,559 653,303 685,862
44,849 838,885 883,734
70,400 700,000** 770,400
95,379 800,000** 895,379

135,492 700,000** 770,400
164,190 800,000** 964,190
218,000 700,000** 918,000 

*Live weight
**NMFS estilllates. 
Source: U. s. Embassy reports based on 
various official statistical tables 
or reports, arrl FAO Yearbook of Fishery 
Statistics. 



Apperrlix E.-No:rway. Fanned 
salmon production, by quantity, 
1980-1986, with projections to 1990. 
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Year Production 
Metric tons* 

1980 4,153
1981 8,422

1982 10,266
1983 17,000
1984 22,300
1985 28,655
1986 45,675
1987 53,000
1988 74,000
1989 74,000
1990 100,000 

*Live weight.
source: . U. s. Embassy, Oslo. 
Based on infonnation provided by 
the Norwegian Fisheries Ministry 
an:i the Norwegian Fish Fanners Sales 
Organization "Fakta/Facts",
Fiskeoppdretternes Salgslag A.L. 
an:i Norwegian Ministry of Fisheries, 
personal camrnunication (for 1990). 11

Apperxtix F.--U.K. Farmed salnon production, by quantity, 
1980-1986, with projections to 1990, an:i number of farms. 

Farms Total 

Year Production Freshwater Saltwater 

Metric tons* Number of Fanns 

1980 598 NA NA NA 

1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

1,333
2,152
2,536
3,912
6,921

10,338
13,950
15,000
20,000
25,000 

27 
37 
41 
46 

66 

35 
46 
62 
83 

128 

62 
83 

103 
239 
194 

*Live weight.
Source: U.S. Embassy, I.Dn:ion. Based on information 
provided by the Department of Agriculture an:i Fisheries For 
Scotlan:i. 
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Apperrlix G. -Japan. Fanned coho salm::)n
prcxiuction, by quantity, and number of 
farms, 1980-1986, with projections to 1990. 

Year Prcx:iuction Fanns 

Metric tons* Number 

1980 1,855 NA 

1981 1,150 NA 

1982 2,122 NA 

1983 1,760 150 
1984 5,049 180 
1985 6,430 224 

1986 8,000 350 
1987 1.3,000 400 
1988 15,000 NA 

1989 17,000 NA 

1990 19,000 NA 

*Live weight.
Note: 1987 projections include 20-25 t 
of fanned chinook salm::)n.
Source: Ministry of Agriculture, Forestry, 
and Fisheries. Report on Fisheries and 
Aquaculture for 1980-85. Minato Shinbun, 4/25/87
(1986 date). U.S. Embassy discussions with 
members of the Japanese salm::)n fanning in:iustry
(1987-1998 projections). 

Appemix H.�da. Fanned salmon 
prcxiuction, by region, and quantity,
1980-1986, with projections to 1990. 

Year 
R§9:ion

Atlantic Pacific Total 

Metric tons 

1980 6 157 163 
1981 35 176 211 
1982 140 273 413 
1983 180 128 308 
1984 200 107 307 
1985 300 120 420 
1986 
1987 

400 
800 

600 
3,200 

1,000 
4,000 

1988 1,600 8,400 10,000 
1989 3,200 14,000 17,200 
1990 5,000 23,000 27,000 

*Live weight.
Source: Commercial and Market Analysis
Division, Policy and Program Planning, 
Department of Fisheries and oceans, ottawa, 1987. 



Appen:lix I. �da. Fanned sal:roc>n production
in British Columbia, by quantity an:l value,
1980-1986, with number an:l hectares of fanns. 

Year Quantity Value Fanns Hectares 
Metric tons* CSl,000 Number 

1980 157 898 2 2 
1981 176 985 NA NA 

1982 
1983 

273 
128 

1,136 
708 

NA 

NA 

NA 

NA 

1984 107 702 10 33 
1985 120 820 37 124 

1986 600 NA 69 270 

32 

*Live weight.
soorce: Commercial an:l Market Analysis Division,
Policy an:l Program Planning, Department of 
Fisheries an:l Oceans, ottawa, 1987, an:l 
Fish Fanning International, August 1987 
(data for fanns & hectares). 

Apperxiix J. --arile. Production of fanned salm::::m,
by quantity, 1980-1986 with projections to 1990 
an:l number of salm:m fanns. 

Year Production Fann.s 
Metric tons* Number 

1980 NA 1 
1981 60 1 
1982 184 2 
1983 94 5 
1984 109 6 
1985 500 11 
1986 
1987 
1988 
1989 
1990 

1,144 
1,700 

3,000 - 7,500 
5,000 - 15,000 
8,000 - 17,000 

22 
NA 

NA 

NA 

NA 

*Live weight.
Note: NMFS has received a wide ran;e of 
estilllates concen1ing projected prcx:iuction. 
'Ihe range is presented in the tables. 
soorce: SeJ:vicio Nacional de Pesca. 
Annuario Estadistico de Pesca, various years 
(1980-1986 data). u.s. Embassy an:l various 

press sources (1987-1990 projections). 
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Apperxiix K.-Irelarx:l. 
Production of farnro 
salmon, by quantity, 
1980-1986, with 
projections to 1990. 

Year Production 
Metric tons* 

1980 21 
1981 35 
1982 100 
1983 257 
1984 385 
1985 722 
1986 
1987 
1988 
1989 
1990 

1,500
2,200
4,500
6,500

10,000 

*Live weight.
Source: U.S. Embassy,
rublin. 

Appendix M.--Iceland. Production of 
fanned salmon, by quantity, 1980-1986 
with projections to 1990, arx:l rn.nnber 
of salmon fanns. 

Year Production Farms 
Metric tons* Number 

1980 NA 

1981 20 NA 

1982 30 NA 

1983 50 NA 

1984 107 NA 

1985 91 18 
1986 123 50 
1987 800 NA 

1988 
1989 
1990 

1,750 
2,500 
5,000 

NA 

NA 

NA 

*Live weight.
Source: U.S. Embassy, Reykjavik, from 
information provided by the Directorate 
of Freshwater Fisheries arx:l the Union 
of Icelarx:lic Fish Fanns (1984-86) arx:l 
curt Kenls, World Salmon Farming, 
- An overview with Errphasis on 
Possibilities and Problems in Alaska, 
University of Alaska, Marine Advisory
Bulletin #26, December 1986. 

Apperxiix L.-Faroe Islan:JS. Prcx:iuction 
of farnro sa.lm:,n, by quantity, 
1980-1986 with projections to 1990,
arx:l number of saJnxm fann.s. 

Year Production Number of Fanns 
Metric tons* Number 

1980 6 
1981 6 
1982 60 12 
1983 105 22 

1984 116 30 
1985 470 50 
1986 
1987 
1988 
1989 
1990 

1,370 
4,800 
4,800 

7,000 
9,000 

53 
NA 

NA 

NA 

NA 

*Live weight.
Source: U.S. Embassy, Copenhagen, from 
data provided by the Faroese Fish Fanning 
Board (Aliradid). 

Appen:lix N. -New Zea.larrl. 
Production of farnro 
salmon, by quantity, 
1980-1986 with projections 
to 1990. 

Year Production 
Metric tons* 

1980 
1981 2 
1982 5 
1983 10 
·1984 10 
1985 700 
1986 800 
1987 1,000
1988 1,500
1989 2,000
1990 3,000 

*Live weight.
Source: U.S. Embassy,
Wellington. 



Appen:lix o. -Sweden. 
Production of fanned 
salm:m, by quantity, 
1980-1986, with 
projections to 1990. 

Year Production 
Metric tons* 

1980 
1981 
1982 10 
1983 15 
1984 20 
1985 80 
1986 300 
1987 400 
1988 800 
1989 
1990 

1,000 
1,000 

*Live weight.
Source: U.S. Embassy,
Stockholm. 
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Appen:lix P.-Spain. 
Production of fanned 
salm::m, by quantity, 
1980-1986, with 
projections to 1990. 

Year Production 
Metric tons* 

1980 
1981 
1982 
1983 
1984 100 
1985 150 
1986 150 
1987 200 
1988 300 
1989 450 
1990 600 

*Live weight.
Source: u. s. Embassy'
Madrid. Data provide::i 
by Marcul tura of 
Spain. Appen::lix Q.-Finlarrl. 

Production of fanred
salrron, by quantity,
1980-1986, with 
projections to 1990. 

 

Year Production 
Metric tons* 

1980 
1981 30 
1982 30 
1983 30 
1984 94 
1985 100 
1986 100 
1987 100 
1988 100 
1989 100 
1990 100 

*Live weight.
Source: U.S. Embassy,
Helsinki. Data provide::i 
by Finnish Ministry 
of Agriculture arrl 
Forestry, an:i by the 
Research Institute 
of Galre an:i Fishecy . 
Figures include brown 
( Sea) trout rn. trutta) . 
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