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Abstract

The present study investigated the operational feasibility of the recently developed Salmon Welfare Index Model (SWIM 1.0) designed
for Atlantic salmon (Salmo salar L) in production cages. Ten salmon farms containing spring smolts were visited twice, first between
May and June the first year in sea cages, and secondly 2–3 months later. On each farm the SWIM 1.0 assessments were carried
out for the two cages assumed by the farmer to represent the best and worst welfare status. The applied welfare indicators (WIs)
were water temperature, salinity, stocking density, lighting, disturbance, daily mortality rate, appetite, sea lice infestation ratio,
condition factor, emaciation state, vertebral deformation, maturation stage, smoltification state, fin condition and skin condition. The
effective time to carry out the welfare evaluation was about 1.5 h per farm. The results showed some marked differences between
visits; relatively larger proportions of emaciated fish were sampled during the first compared to the second visit, and more homoge-
neous scores of skin and fin damage were found on the second visit. The overall welfare index scores were generally in accordance
with the farmers’ ranking of the ‘best’ and the ‘worst’ sea cage during the first visit. Together, the findings of this study suggest that
the SWIM model may be employed for documentation of animal welfare over the salmon marine production cycle. The results call
attention towards re-assessment of some of the welfare indicators, improved sampling methods, and a more user-friendly interface.
All-in-all, the current SWIM model is regarded as a promising candidate tool towards welfare assessment of farmed salmon. 
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Introduction 
Norwegian and EU aquaculture laws and regulations
demand that farmed fish are provided with a good standard
of welfare during rearing. Food and Aquaculture authorities
are therefore keen for methods that can be used to assess fish
welfare. However, how to assess, or even define, fish
welfare is an ongoing debate and no consensus has been
reached (for reviews, see Ashley 2007; Huntingford & Kadri
2008; Segner et al 2012). From the aquaculture industry
point of view, good fish welfare is considered to be central
to the successful production of high quality end products
(Read 2008), and many consumers select salmon products
not only based on the price or quality, but also taking into
consideration the rearing conditions and animal welfare
(Olesen et al 2010). However, to be able to assess welfare in
a way that would allow it to be compared between different
salmon farms and welfare assessors, a standardised and
validated method for welfare assessment is needed.
With this in mind, we recently developed the Salmon
Welfare Index Model (SWIM) 1.0 and 2.0 for salmon

farmers and fish health veterinarians/inspectors, respec-
tively, as tools for formalised and standardised overall
welfare assessment (OWA) of Atlantic salmon (Salmo salar
L) in sea cages (Stien et al 2013; Pettersen et al 2014). The
SWIM models are based on semantic modelling (Bracke
et al 2002) that includes extensive literature reviews on how
different welfare indicators (WIs) affect salmon welfare at
both group and individual level. Welfare was defined as the
quality of life as experienced by the animal itself, where the
experience of welfare is seen as the animals’ qualitative
assessment of fulfilment of their welfare needs (eg food,
oxygen, thermal regulation, safety, body integrity, etc; see
Bracke et al 1999a,b; Stien et al 2013). The rationale behind
the choice of WIs is that they shall cover all important
welfare needs, and be (semi-) quantitative and easily
measureable on-farm (Stien et al 2013).
The WIs in SWIM 1.0 comprise a number of sea cage, envi-
ronment-based WIs as well as animal-based WIs recorded at
the group or individual level. The SWIM model assigns
weighted scores to each indicator so as to be able to calculate
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