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Abstract

We estimated the incidence of farmed Atiantic salmon in fisheries and stocks, using
sampies of .salmon that ware systamatically collected from marine fisheries in
Norwegian horne waters arid at Faroes. Furttlermore, we also astimated the
proportion of farmed salmon caught in NoiWegian rivers by anglers end in spawning
stocks. In NOrWegian horne waters identification was carried out bya ciombination of
examination of external morpholögy of tlie salmon and by scala analysis. At Faroes
we analysed scales only. DLiring the commercial fishing seasons 1989-1993, the
proportion of farmed salmon (unweighted means) in the NoiWegian coastal fisheries
has varied betwasn 44 and 49%, which is significantly higher than in fjord fisheries
wtlera the proportion of fEirmed fish has varied batween 10 arid 21 %. In freshwater
the proportion of, farrned salmon in anglers catches is relatively low, arid has varied
between 4 and.7% during the Same period. However, wh13n examining Cätchas of
bröod stocks,. the proportion increased considerably. and varied between 21· and
38%. But ttle incidence of farmäd fish in broöd stocks appears to h~lVe declined in
recent years~ In all groups there are considerable. variations between localities. At
Faroes the sampies colleCted in the 1982/83 and 1985/86 fishing seasons showed 1
arid ,4% proportions of farmed fish respectively. In the 1989/90, 1990/91. and 
1991/92 fishing seasons, the proportion of.farmed fish varied between 37, and 44%,
whereas in the research fishery in the 1992/93 season 27% of the salmon were
estimated t6 be of farmed origin.
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Introduction

Salmon escape from fish farms at"al(life :5"t8ges. The escapees are caught in
fisheries and enter freshwater to'"späwn (e.g.; Hansen et a1.1987; Gausen & Moen
1991; Webb et aJ.1991). Estimates, based on amilyses of morphological characters
and scale patterns (e.g. Lund et aL1991; J 992; 0kland et aJ. 1993), suggest that
between 30 and 40% of the overall marine eatches of salmon in Norwegian horne
waters are of farmed örigin. ,

There is direct evidence that farmed salmen escaped from Norway occur in
the high seas fishery at Faroes (Hansen et aJ. 1987), and arecent study
demonstrates that the occurence of farmed fish in this area is of the same
magnitude as in coastal fisheries in Nörway (Hansen et al. 1993).

When assessing wild salmon stocks from catch statistics, a high occurrence
of reared salmon in the catches will reduce the presicion of the estimates if they are
not accounted for. It is therefore of great importance to identify and adjust for errors
caused by this. •

The aim of this paper is to present estimates of the proportion of farmed fish
in the Faroese long-line fishery during recent years arid review and update the
material collected from NOrWegian horne waters.

Material arid Methods

Sampies of Atlantic salmon were systematically obtained fram marine bag-net
fisheries along the Norwegian coast and in fjords during the fishing season lasting
fram 1 June to 5 August. In freshwater, fish were collected during two periods: (1) 1
June to 18 August which corresponds with the angling season in most rivers; (2) 18
August to 30 November when samplE3s were collected from brood stock Jisheries.

As apart of a coniinued biological sampling programme of Atlantic salmon in
the long-line fishery within the Faroes EEZ; fish were examined in order to estimate
the occurrence of reared salmon in the fishery. The materiiil analysed was available
fram the 1982/83, 1985/86, 1989/90, 1990/91; 1991/92 and 1992/93 fishing
seasons, and was collected from the areas north of the F~lroes. .

In Norwegian horne waters identification was carried out by a combination of •
examination of external morphology of the salmon and by scale analysis (Lund et
a1.1989; Lund & Hansen 1991), At Faroes we arialysed scales onlY. Scales were
collected from the area above ttie lateral line between the dorsal and adipose fin.
This method of identification has been developed by analysis of scales fram
Norwegian salmon of known origin (Lund & Hansen 1991).

Results

In Norwegian marine fisheries the proportion of farmed salmon appears to have
been relatively stable since 1989 (Table 1). During the commercial fishing season
the proportion of farmed salmon (unweighted me~ms) on the coastal fisheries has
vaded between 44 and 49%, which is significaritly higher than in fjord fisheries
where'the proportion of farmed fish has varied between 10 arid 21%. In freshwater
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the proportion of farmed salmon in anglers catches is relativeiy lew, and has v~uied
between ~änd 7% during trye same perio~. However, when examining ctltches of
brood stocks, the proportion increased considerably and varied between 21 and
38% (Table 2). But the incidence of farmed fish in brood stocks appears to have
declined in recent years. In all groups there are considerable variations tietween
localities.

At Faroes the sampies collected in the 1982/83 and 1985/86 fishing seasons
showed 1 ~md 4% proportions of farmed fish respectively. In the .1989/90,1990/91

, and 1991/92 fishing seasons, the proportion of farmed fish varied between 37 and
44%, whereas in the research fishery in the. 1992/93 season 27% of the salmon
were estimated to be of farmed origin (Table 3).. It must be noted, however that this
last season a relatively high proportion ef the fish could not be determined as reared
or wild. This reduces the precision of ttie estirriate.

Discussion

In fisheries on the Norwegian coast the proportion of farrned salmen in the
catches is' systematically higher than in fjord fisheries, and even more so in the
angling catches during the period 1989-1993. The reason for this difference is that a
large proportion of escaped farmed salmon enters fjords and rivers after the fishing
season has closed (Lund st al ... 1991). In a single salmon fishery in western
Scotland, Webb & Youngson (1992) estimated that 22%of.the catch wäre of reared
origin. Because this value was based on morphological datä alone, it cannot be
compared direClly with the values obtained in Norwäy.

The high numbers of escapees from fish farms in the Faroes fisherY is of the
same order of magnitude as in NOrWegian horne water fisheries. PreviolJS analyses
of the origin of wild salmon in the Faroes fishery have.suggested that Norwegian
salmon is the major component of the catch (Jakupstövu 1988). Other countries
contributing to this fishery are Russia, Scotland, Ireland, Sweden, Iceland imd
Finland.

The present material shows that large numbers of reared salmon have been
present in the Faroes long-Iine fishery over the past four fishing seasans, despite
that the number of fish sampled in the 1989/1990.snd 1990/1991. seasons was
smalI. However, analyses of scale samplescollected duringthe 1982/83 Emd
1985/86 fishing seasons showed that during these years the occurence of reared
fish was smalI. This is supported by the fact that the overall produCtion of farmed
salmon at that time was much smallerthan at present.

The methodology LJsed in the present study tands to underestimate the
proportion of reared fish, in particularthose escaped ai thefreshwater stage, or at
an early marine süige (Lund et al. 1989; Lund & Hansen 1991). On the other hand,
the method will also detect apart of salmon released for raryching or as smolts. in
stock enhancement programmes. However, alarge part of these fish carry external
or internal tags, often combined with fin clips. The salmon.analysed in the pressnt
material were screened for tags, and tagged fish were not.included in the analysis.
Furthermore, the number of hatcherY reared smolts released into rivers in the east
Atlanticis relatively small compared with the number of wild salmon present, except
in leeland where ranching has been established "as an industry. However, very few
fish tagged in Icelandic ranching operations have been reported from the Faroese
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fishery, suggesting that they exploit other feeding areas. All in all, this suggests that
deliberatly released salmon smolts are a small component of. the salmon sampled,
and that escaped farmed salmon accoimt for tha major proportion.

Production of farmed salmon in the east Atlantic takes mainly piace in four
countries (Anon. 1993)~ The production of farmed salmon in 1991 and 1992 was
155,000 and 140,000 tonnes in Norway, and the corresponding figures· from
Scotland were 40,000 and 36,000 tonnes respectively. In the Faroe Islands the
praduction of farmed salmon was 15,000 and 17,000 tonnes the two respective
years. In Ireland ca 9,000 tennes ware preduced both years. .. ._

Salmon escape fram cages in relatively high numbers. Research carried out
in Norway indicates that adults of escaped farmed fish in most cases return to the
area from where they escaped (Hansen & Jonsson 1991). The high proportion of
farmed salmon in the Norwegian horne water fisheries combined with the fact that
Norway accounts for the major production of farmed salmon in the Atlantic, strangly
suggest that most farmed salmon occuring in the Norwegian Sea are of Norwegian
origin. It is also reasonablethat farmed fish escaping fram cages in Scotland,
Faroes and Ireland also contribute to the Faroese fishery.

When assessing salmon fisheries and wild salmon stocks, it is important to
estimate the farrned and ranched component. A high proportion of such fish present,
which are not accounted for, will overestimate the catches of wild salmon and mask
the size and status of the wild stocks.
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Table 1. Proportion of farmed Atlantic salmon (unweighted means) in marine
fisheries in Norway 1989 -1993. n = number of salmon examined. .

\

."

Year n No. localities 0/0

Coast
1989 1217 7 45 7 - 66
1990 2481 9 48 16 - 64
1991 1245 6 49 29- 63
1992 1162 7 44 4 -72
1993 1477 7 47 1 - 60

Fjords
1989 803 4 14 8 - 29
1990 940 5 15 6- 36
1991 336 3 10 6 -16
1992 307 1 21
1993 520 4 20 7 - 47

Table 2. Proportion of farmed Atlantic salmon (unweighted means) in rod
catches (1 June - 18 August) and brood stocks (18 August - 30 November) in
1989 -1993. n =number of salmon examined. E =number of rivers sampled.

1 June - 18 August 18 August - 30 November

.
E Range E •Ar n 0/0 n 0/0 Range

1989 5744 39 7 0-26 1791 16 38 2-77
1990 5380 39 7 0-55 2004 21 33 2-82
1991 3707 27 5 0-23 1563 22 25 0-82
1992 4034 31 5 0-24 1394 19 27 0-71
1993 2314 20 4 0-22 1032 16 21 0-64
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