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Fish
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]Over 360 fish species are farmed around the world (Humane Slaughter Association, 2018). These have a great diversity of physical characteristics, natural behaviours, and optimal habitats. Within the order ‘fish’ there is also diversity of evolutionary lineage, with some species, such as the coelacanth, remaining almost unchanged for millions of years. The two major species farmed in the UK are from the Salmonidae family, the Atlantic salmon (Salmo salar) and the rainbow trout (Oncorhynchus mykiss), and these species will be addressed in this framework.  However, to a lesser degree 15 other species, including brown trout, sea bass, halibut, carp, and tilapia are also farmed in the UK. It should be noted that much of our non-species-specific knowledge of fish biology  comes from research conducted on other species, particularly the common laboratory species zebra fish, and goldfish. 


























What are the key challenges in enabling such a life in the context of farming?

Farming Salmonidae is fundamentally different from farming terrestrial species. Salmonidae live in an underwater, three-dimensional environment, where temperature and other environmental factors control physiological responses to a greater degree. Their natural migratory, carnivorous nature with developmentally immature young, more akin to larvae, is unique amongst other farmed animals (FAWC, 2014). In conjunction with this, growing these species to marketable weight has welfare risks, because the aquaculture industry is relatively new. Although young have been raised in the UK to restock leisure salmon fishing facilities since the 19th century, sea-pen farming was only developed in the 1960s in Norway (FAO, 2005a). Fish production is usually reported in weight. However, it is estimated that 19–45 million salmon (maximum 10 kg weight) are raised each year in the UK. The numbers of trout are even harder to estimate due to the large size range sold (300g–4kg) but may be around 36 million (Eurogroup for Animals, 2018). 

The key general welfare challenges are: maintaining appropriate water quality for good health, providing sufficient environmental variation for homeostatis, the inability to attend to individual fish welfare amongst such large groups, handling and slaughter (FAWC, 2014). Other issues, not addressed in this framework, include the welfare of cleaner fish (wrasse) used to eat sea lice from from salmon, and the control of predators such as seals or otters. 

What does a flourishing life mean for salmon and trout?

There is clear evidence that fish are sentient, with the ability to experience pain, respond to drugs that reduce pain, and learn to avoid painful stimuli (Sneddon, 2009). However, research into the experiences  stage, with some questions about the core experience of pain, for example, still unanswered (Prunier et al., 2013). Research into positive fish experiences is only now developing, so evidence for these experiences is currently weaker. A few studies have shown that fish demonstrate preferences for environmental enrichments (Imanpoor, Gholampour, & Zolfaghari, 2011; Smith & Gray 2011; Sullivan, Lawrence, & Blache, 2016). 

Atlantic salmon are a migratory species native to the Atlantic Ocean. They hatch in the freshwater rivers in North America and Northern Europe, spending 2–5 years in the river, growing from the alevin hatchling to become fry and then and then parr/fingerlings before transitioning for life in seawater (smelting). The smolts migrate downriver into the sea and spend around four years as predatory pelagic deep-ocean fish before eventually returning to the river to spawn and, usually, to die (FAO, 2005a). 

The rainbow trout is native to the Pacific tributaries in Asia and North America and some sub-species spend time in sea water during different life stages. Different strains may live entirely in freshwater rivers or lakes, whilst others may follow a similar migratory life to the Atlantic salmon (FAO, 2005a).

Both species are carnivorous, eating eggs and insects when small and then fish or other animals once they grow. They are also prey to other sea animals and some land animals throughout their life stages, and have a reproductive strategy of producing thousands of eggs per spawning. Survival rates are particularly low in the freshwater stages.
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