
Cleaner Fish - the millions of hidden 
casualties of the salmon industry

Author: Dr. Diane A. Austry



Contents

Executive Summary            3

What are ‘cleaner fish’?           4

 The species            4

 In reality: Only opportunistic ‘cleaners’        6

 Sentient and intelligent beings         7

Lumpfish and wrasse: The invisible victims of the salmon industry    8

 Key numbers           8

 Lumpfish and wrasse to ‘clean’ salmon        9

 Efficacy of the use of lumpfish and wrasse as ‘cleaner fish’     11 

Welfare issues             13

 Poor welfare conditions          13

 High mortality rates and end of production mass slaughter    15

Legal context            16

The way forward            17

 Government commissioned research        17

 Areas of improvement          17

 Moving towards preventative rather curative methods against sea lice   19

Recommendations            20

Conclusion             21

Page 2CAWF Briefing on Cleaner Fish Welfare



Page 3

Executive summary

Lumpfish and wrasse species are remarkable animals with unique personalities and the 
ability for tool use. They even show some evidence of self-awareness. Relying on their 
natural (yet, opportunistic) ‘cleaning’ behaviour, the aquaculture industry uses millions of 
them (about 15 million produced in Scotland 2020) to eat sea lice from farmed salmon. The 
industry refers to them as ‘cleaner fish’, hiding their rights as individual sentient beings.
 
Poor handling and treatment methods, as well as unsuitable environmental conditions 
strongly threaten ‘cleaner fish’ health and welfare. Although mortality rates for lumpfish 
and wrasse used on Scotland’s salmon farms are not reported, they are suggested to be 
extremely high (up to 100%), and the fish who survive are killed at the end of the salmon 
production cycle. It is intolerable that such high numbers of animal deaths are being ignored. 
It is time to stop treating millions of sentient beings as a disposable resource and question 
their casual slaughter at the service of the salmon industry. 

There are currently significant gaps in our understanding of these fish in the farmed salmon 
industry that prevent us from securing their welfare. Therefore, the Conservative Animal 
Welfare Foundation recommends that Marine Scotland commissions research and a full 
review into the use of cleaner fish in the aquaculture industry, that data is collated on an 
ongoing basis, and that the use of cleaner fish is suspended by 2027 until detailed welfare 
standards are developed and it is established that the industry can ensure the health 
and welfare of these millions of animals. Effective, and welfare-friendly alternatives for 
the prevention of sea lice in salmon farms exist. They should urgently be developed and 
prioritised.
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What are ‘cleaner fish’?

The species

‘Cleaner fish’ is an umbrella term referring to species of fish that are used in the salmon 
industry to eat attached sea lice directly off salmon1, hence ‘cleaning’ lice-infested fish. Two 
groups of fish are currently referred to as ‘cleaner fish’: lumpfish, or lumpsuckers, and wrasse, 
mostly ballan wrasse. 

Lumpfish (Cyclopterus lumpus – Figure 1) are cold-water species found in the North Atlantic 
and the Arctic Oceans2.

1 Powell et al. (2018). Use of lumpfish for sea-lice control in salmon farming: challenges and opportunities. Reviews in Aquaculture, 10(3), 683-
702.
2 Powell et al. (2018). Review of lumpfish biology. Cleaner fish biology and aquaculture applications, 6, 98-121.
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Figure 1. A lumpfish (Cyclopterus lumpus) 

https://onlinelibrary.wiley.com/doi/full/10.1111/raq.12194
https://www.researchgate.net/profile/Carlos-Garcia-De-Leaniz/publication/320558625_Cleaner_fish_biology_and_aquaculture_applications_Ed_Jim_Treasurer_-_Chapter_6_Review_of_lumpfish_biology/links/5c546e0e92851c22a3a12ee6/Cleaner-fish-biology-and-aquaculture-applications-Ed-Jim-Treasurer-Chapter-6-Review-of-lumpfish-biology.pdf
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They possess a sucker to adhere to objects and other fish3. In the wild, lumpfish spend their 
time on the seafloor as well as in the water column4 (i.e., they are semi-pelagic) where they 
can live up to nine (males) or 14 years (females)5. It is the males that care for and guard the 
eggs laid by the females6.

Ballan wrasse (Labrus bergylta – Figure 2) are the largest wrasse found in European waters and 

can be found in the North East Atlantic, from Morocco to southern Norway7.

They are a temperate species inhabiting shallow coastal rocky reefs and kelp beds where 
they can live up to 29 years8. All individuals are born female and turn into males when the 
population reaches a certain sex ratio9 (i.e., protogynous hermaphrodites).

3 Kennedy et al. (2015). Movements of female lumpfish (Cyclopterus lumpus) around Iceland. ICES Journal of Marine Science, 72(3), 880-889.26 
Halal Monitoring Committee, “Homepage,”  https://halalhmc.org/.
4 Kennedy et al. (2016). Observations of vertical movements and depth distribution of migrating female lumpfish (Cyclopterus lumpus) in 
Iceland from data storage tags and trawl surveys. ICES Journal of Marine Science, 73(4), 1160-1169.
5 Davenport (1985). Synopsis of biological data on the lumpsucker, Cyclopterus lumpus (Linnaeus, 1758) (No. 147). Food & Agriculture Org.
6 Kennedy et al. (2015). Movements of female lumpfish (Cyclopterus lumpus) around Iceland. ICES Journal of Marine Science, 72(3), 880-889.
7 Almada et al. (2017). Historical gene flow constraints in a northeastern Atlantic fish: phylogeography of the ballan wrasse Labrus bergylta 
across its distribution range. Royal Society Open Science, 4(2), 160773.
8 Villegas-Ríos et al. (2013). Home range and diel behavior of the ballan wrasse, Labrus bergylta, determined by acoustic telemetry. Journal of 
Sea Research, 80, 61-71.
9 Grant et al. (2016). Seasonal changes in broodstock spawning performance and egg quality in ballan wrasse (Labrus bergylta). Aquaculture, 
464, 505-514.
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Figure 2. A ballan wrasse (Labrus bergylta)

https://academic.oup.com/icesjms/article/72/3/880/2835881?login=false
https://halalhmc.org/
https://academic.oup.com/icesjms/article/73/4/1160/2458719?login=false
https://academic.oup.com/icesjms/article/72/3/880/2835881?login=false
https://royalsocietypublishing.org/doi/full/10.1098/rsos.160773
https://www.sciencedirect.com/science/article/abs/pii/S1385110113000464?casa_token=f8tpiHnbo60AAAAA:T3R7sQ_Q3V0SHCV6U8QJBGrX6UnrTJBlGRV2H37cWfA60qs1A0u9s-L4LFgUjR1UsO7Abu5n
https://www.sciencedirect.com/science/article/abs/pii/S0044848616303775?casa_token=M4BDSFGaUWwAAAAA:xKAJVmE0fj83irc_LUZjbgo2E1MN4SpPEUqUqZhrFXOI0V6WmrcuFWBq6CpmvWqHkDKksa1B


In reality: Only opportunistic ‘cleaners’ 

Despite being referred to as ‘cleaner fish’, it is not fully understood whether, or to what 
extent, lumpfish and wrasse consume sea lice on salmon or other host fish in the wild10. In 
the wild, these fish have various and complex diets. While lumpfish are opportunistic feeders 
and eat planktonic organisms like amphipods and isopods11, ballan wrasse primarily eat 
bivalves and decapod crustaceans, as well as gastropods and algae12. Therefore, lumpfish and 
wrasse used in salmon aquaculture are likely to be opportunistic cleaners whose cleaning 
behaviour is a consequence of their artificial environment13.
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10  Brooker et al. (2018). Sustainable production and use of cleaner fish for the biological control of sea lice: recent advances and current 
challenges. Veterinary Record, 183(12), 383-383.
11 Davenport (1985). Synopsis of biological data on the lumpsucker, Cyclopterus lumpus (Linnaeus, 1758).
FAO Fishery Synopsis. Vol. 147, p. 31.
12 Deady & Fives (1995). Diet of ballan wrasse, Labrus bergylta, and some comparisons with the diet of corkwing wrasse, Crenilabrus melops. 
Journal of the Marine Biological Association of the United Kingdom, 75(3), 651-665.
13 Vaughan et al. (2017). Cleaner fishes and shrimp diversity and a re-evaluation of cleaning symbioses. Fish and Fisheries, 18(4), 698-716.
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Figure 3. The fish fans sand to unearth the bivalve (a), takes 
it into its mouth, swims approximately 5 m to a rock (b), and 

crushes the mollusc against it (c) [© Bernardi G., 2012]

https://bvajournals.onlinelibrary.wiley.com/doi/full/10.1136/vr.104966?casa_token=7Fje_eLe4uQAAAAA%3Ax4IxTdwEmvlqRwa6aa18uHoNvQX8GfR1pBY8SvB6gUBs8tM6PMmv_N3AhuFK-_rr7mNj8YYmh896Gg
https://www.fao.org/3/ap950e/ap950e.pdf
https://www.cambridge.org/core/journals/journal-of-the-marine-biological-association-of-the-united-kingdom/article/abs/diet-of-ballan-wrasse-labrus-bergylta-and-some-comparisons-with-the-diet-of-corkwing-wrasse-crenilabrus-melops/B52EF4E2EAF96CE425BFA43FAA67F735
https://onlinelibrary.wiley.com/doi/full/10.1111/faf.12198?casa_token=yed4Fbx8S-cAAAAA%3ApJ9yMJr4J2K0vdgNENJAhl-bVoJzXY3-n9PIveA1pfecuGlawgobw19d5kOOUHi3IK-Y5bJsilW38Vc


Sentient and intelligent beings

Lumpfish have unique personalities14, with evidence showing that individuals can differ in 
their delousing ability15 on salmon farms and food preference16, and that these differences 
are likely inherited17.

In addition, members of the wrasse (Labridae) family have been reported to display tool use 
(i.e., “the use of an external object as a functional extension of mouth or beak, hand or claw, 
in the attainment of an immediate goal”18). For example, using a rock to crush a cockleshell19 
and using anvils to smash food into smaller pieces20,21 (Figure 3). There is also evidence that 
some species can recognise themselves in a mirror22, suggesting the fish might be self-
aware23 - or at least more aware than previously thought (this is an ongoing debate24).

Wrasse and lumpfish have recently been recognised as sentient beings as part of the Animal 
Welfare (Sentience) Act25 (see “Legal context” section below). 

Page 7

14 Whittaker et al. (2021). Personality profiling may help select better cleaner fish for sea-lice control in salmon farming. Applied Animal 
Behaviour Science, 243, 105459.
15 Imsland et al. (2014). Notes on the behaviour of lumpfish in sea pens with and without Atlantic salmon present. Journal of ethology, 32(2), 
117-122.
16 Imsland et al. (2015). Feeding preferences of lumpfish (Cyclopterus lumpus L.) maintained in open net-pens with Atlantic salmon (Salmo 
salar L.). Aquaculture, 436, 47-51.
17 Imsland et al. (2016). Is cleaning behaviour in lumpfish (Cyclopterus lumpus) parentally controlled?. Aquaculture, 459, 156-165.
18 van Lawick-Goodall (1970). Tool-using primates and other vertebrates. In: Lehrman D, Hinde R, Shaw E (eds) Advances in the study of 
behavior. Academic Press, New York, pp 195–249
19 Jones et al. (2011). Tool use in the tuskfish Choerodon schoenleinii? Coral Reefs. 
20 Paśko Ł (2010) Tool-like behavior in the sixbar wrasse, Thalassoma hardwicke (Bennett, 1830). Zoo Biol 29:767–773. Reviewed in: Brown et 
al.. (2011). Fish cognition and behavior (Vol. 21). John Wiley & Sons.
21 Bernardi, G. (2012). The use of tools by wrasses (Labridae). Coral Reefs, 31(1), 39-39.
22 Kohda et al. (2022). Further evidence for the capacity of mirror self-recognition in cleaner fish and the significance of ecologically relevant 
marks. PLoS biology, 20(2), e3001529.
23 Kohda et al. (2019). If a fish can pass the mark test, what are the implications for consciousness and self-awareness testing in animals?. 
PLoS biology, 17(2), e3000021.
24 Gallup & Anderson (2020). Self-recognition in animals: Where do we stand 50 years later? Lessons from cleaner wrasse and other species. 
Psychology of Consciousness: Theory, Research, and Practice, 7(1), 46.
25 Animal Welfare (Sentience) Act (2021-2022). UK Parliament.
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https://www.sciencedirect.com/science/article/pii/S016815912100246X
https://link.springer.com/article/10.1007/s10164-014-0397-1
https://www.sciencedirect.com/science/article/abs/pii/S0044848614005560?casa_token=zSy8eyECwWYAAAAA:BDuAFq6ooiLpTR3HzzoGLpCBJ-yckYft7xSz92MLwNpY54VpuHs-9Q9XWeG8Asoe99VtK0870UM
https://www.sciencedirect.com/science/article/abs/pii/S004484861630165X?casa_token=p-OG4EyWqR4AAAAA:TeXC1zYOzqe3qjw1I1XBDI_neWg1JK-iOiHdK6FRLPaE64t9R6XA2tkHuVWUIXMy1pY9gI0PXRA
https://www.sciencedirect.com/science/article/abs/pii/S0065345408601576
https://link.springer.com/article/10.1007/s00338-011-0790-y
https://books.google.co.uk/books?hl=en&lr=&id=cI9gbVyH6lsC&oi=fnd&pg=PR15&ots=g0Ti_Ises3&sig=achBDbzqKFUfsmtZD69_UfbDGwM&redir_esc=y#v=onepage&q&f=false
https://books.google.co.uk/books?hl=en&lr=&id=cI9gbVyH6lsC&oi=fnd&pg=PR15&ots=g0Ti_Ises3&sig=achBDbzqKFUfsmtZD69_UfbDGwM&redir_esc=y#v=onepage&q&f=false
https://link.springer.com/article/10.1007/s00338-011-0823-6
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.3001529
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.3000021
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fcns0000206
https://bills.parliament.uk/bills/2867/publications
https://bills.parliament.uk/bills/2867/publications


Lumpfish and wrasse: The invisible victims of the salmon industry

Key numbers

According to the Marine Scotland Directorate, “1.5 million farmed cleaner fish were utilised 
by the aquaculture sector in Scotland in 2016”26. It is specified that “[they] do not currently 
record or hold information on the number of wild fish caught or purchased by Scottish 
salmon farm companies”, suggesting that more were harvested from the wild.
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26 Farmed cleaner fish utilised by Scottish aquaculture sector: EIR release. Marine Scotland Directorate. Published: 24 August 2017. 
27 Munro & Wallace (2020). Scottish fish farm production survey 2020. Marine Scotland Science. The Scottish Government, Edinburgh
28 OpenSeas. Cleaning up the ‘cleaner fish’ (2017)
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Figure 4. Number (000's) of 
cleaner fish (lumpfish and wrasse) 
produced during 2015-2020

However, the result of annual survey 
questionnaires sent to all active authorised 
fish farmers in Scotland shows that the 
production of lumpfish and wrasse has 
increased from 380,000 in 2016 to 15 million 
in 202027 (Figure 4). Although there is no 
record of the fish harvested from the wild, 
it was suggested that wild-caught wrasse 
represented around half of the wrasse used by 
the industry in 201628.

https://www.gov.scot/publications/foi-17-01686/
https://www.gov.scot/publications/scottish-fish-farm-production-survey-2020/pages/6/
https://www.openseas.org.uk/news/cleaning-up-the-cleaner-fish/
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29 Norwegian Directorate of Fisheries. Total number of cleaner fish put into cages with Atlantic salmon and rainbow trout (Wild catch and 
farmed cleaner fish). 2020.
30 Annual report 2020 - Leading the Blue Revolution, page 32
31 Liu & Bjelland (2014). Estimating costs of sea lice control strategy in Norway. Preventive veterinary medicine, 117(3-4), 469-477.
32 Murray (2016). Increased frequency and changed methods in the treatment of sea lice (Lepeophtheirus salmonis) in Scottish salmon farms 
2005–2011. Pest management science, 72(2), 322-326.
33 Krkošek (2010). Sea lice and salmon in Pacific Canada: ecology and policy. Frontiers in Ecology and the Environment, 8(4), 201-209.
34 Zalcman et al. (2021). Sea lice infestation of salmonids in Chile between 2011 and 2017: use of regulatory data to describe characteristics 
and identify risk factors. Aquaculture, 530, 735752.

Despite these huge numbers, no data is held by the Scottish Government (no official figure). 
Meanwhile, 51 million cleaner fish were deployed in Norwegian salmon farms in 202029. As a 
result, lumpfish and wrasse, as ‘cleaner fish’, represent one of the top three most abundant 
groups of fish in aquaculture. It is, therefore, crucial to carefully consider their health and 
welfare. 

Lumpfish and wrasse to ‘clean’ salmon

Hundreds of thousands to millions of fish are kept in our modern salmon farms. The increase 
of numbers and stock density created and sustain a very challenging situation to protect 
the health and welfare of the fish, especially when it comes to effective parasite control. 
In particular, sea lice infestations are one of the biggest issues for the salmon farming 
industry. Indeed, sea lice are prevalent in the waters of the largest salmon producers30, i.e., 
Lepeophtheirus salmonis and various Caligus species in Norway31, Scotland32, and Canada33, 
and Caligus rogercresseyi in Chile34, threatening the productivity of their farms and the welfare 
of the salmon (Figure 5).
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https://www.fiskeridir.no/English/Aquaculture/Statistics/Cleanerfish-Lumpfish-and-Wrasse
https://corpsite.azureedge.net/corpsite/wp-content/uploads/2021/03/Mowi_Integrated_Annual_Report_2020.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0167587714002876?casa_token=gn3cxp3bQvwAAAAA:gbzZFWH1UDvAuqDnkKlcdoxtWygkDAKdzOOnbr07yL6rZ0bKeJvip44swQaLFdRNx5zT-nM
https://onlinelibrary.wiley.com/doi/full/10.1002/ps.3996?casa_token=aPTFj-LENzAAAAAA%3ApbsIsX84k5ap7o4QG3DGycUMkhX1whmKcYUzF6FcVDmoPF6aUwqd7pJC4fRf-EUpvAiNwvZzpTGTRg
https://esajournals.onlinelibrary.wiley.com/doi/full/10.1890/080097?casa_token=ikV8W-utuaMAAAAA%3Ahdxf-vetJEm71rDA653s58btZbKRFS89NPY9Y-5PCunHGShV-0HkmCKq6vHDlfrDKe7bqyXZvNlD4g
https://www.sciencedirect.com/science/article/abs/pii/S0044848619303710?casa_token=zBuZAyD78NYAAAAA:DltgaoPVWFdqkUN3hln4Y_VAnKRS6tN_m083g0uRnN60Kw2svjdPm5W1bibim6U39Q_kGfc


Over the past 40 years, the industry mainly relied on chemotherapeutants (i.e., chemical 
substances) to remove lice35, which led to the rapid development of resistance36 and the 
decline of their efficacy. For instance, sea lice resistance to hydrogen peroxide (H2O2) 
treatments has quickly developed and spread37. In addition, H2O2 baths are highly irritant 
and stressful for the salmon, which can result in severe injuries38 and large-scale mortality39. 
Therefore, the salmon industry has developed mechanical and thermal delousing methods. 
Mechanical treatments use brushes or water jets (e.g., hydrolicer) to physically remove 
sea lice from salmon, while thermal treatments expose the salmon to a sudden change in 
temperature (e.g., thermolicer).
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35 Overton et al. (2019). Salmon lice treatments and salmon mortality in Norwegian aquaculture: a review. Reviews in Aquaculture, 11(4), 
1398-1417.
36 Aaen et al. (2015). Drug resistance in sea lice: a threat to salmonid aquaculture. Trends in parasitology, 31(2), 72-81.
37 Overton et al. (2018). Lowering treatment temperature reduces salmon mortality: A new way to treat with hydrogen peroxide in 
aquaculture. Pest management science, 74(3), 535-540. 
38 Vera & Migaud (2016). Hydrogen peroxide treatment in Atlantic salmon induces stress and detoxification response in a daily manner. 
Chronobiology International, 33(5), 530-542.
39 Overton et al. (2018). Lowering treatment temperature reduces salmon mortality: A new way to treat with hydrogen peroxide in 
aquaculture. Pest management science, 74(3), 535-540. [ref 15]

CAWF Briefing on Cleaner Fish Welfare

Figure 5. Salmon skin with sea lice

https://onlinelibrary.wiley.com/doi/full/10.1111/raq.12299
https://www.sciencedirect.com/science/article/abs/pii/S1471492214002098?casa_token=8eKw6dhIz80AAAAA:fWdxqUIBWOZi7O_Bg1q8IZ0_n3KU0SXecifrMwJrNmS4z9Z-yL45ZZAcB2oo9nGAPKlUW3Zf
https://onlinelibrary.wiley.com/doi/full/10.1002/ps.4751?casa_token=pG6DqHhtGDEAAAAA%3A-GwVeonbH_XYHGqrB7Raq6wdU66wnFtJkXOwtyxTv_Ssr97GfZjzJ8feIDvCavvfgHvUgmzrhcrcgXY
https://www.tandfonline.com/doi/abs/10.3109/07420528.2015.1131164
https://onlinelibrary.wiley.com/doi/full/10.1002/ps.4751?casa_token=pG6DqHhtGDEAAAAA%3A-GwVeonbH_XYHGqrB7Raq6wdU66wnFtJkXOwtyxTv_Ssr97GfZjzJ8feIDvCavvfgHvUgmzrhcrcgXY


These treatments involve crowding salmon into a small area, pumping them up into 
delousing chambers, and then out again, which can stress and physically harm the salmon, 
threatening their health and welfare40.  Salmon farms usually use multiple of these methods 
throughout a production cycle, and sometimes even simultaneously. In response to these 
invasive and aggressive delousing methods, the salmon industry has heavily invested in 
‘cleaner fish’, which are used as a biological control as they feed (to some extent) on attached 
lice directly on salmon41.

Efficacy of the use of lumpfish and wrasse as ‘cleaner fish’

Despite the abundant – and increasing – numbers of lumpfish and wrasse used to reduce/
eradicate sea lice from salmon farms, their efficacy/effectiveness at fulfilling this role remains 
unclear42. Indeed, many studies have been conducted at a small scale43, making it challenging 
to generalise and apply the results to the large commercial environment in which ‘cleaner 
fish’ are now used (in terms of number and density of fish, size of the salmon, pen volumes, 
temperature fluctuation, and locations). 

A recent national study conducted at 488 Norwegian farm sites44 revealed that sites using 
(more) cleaner fish did not have fewer lice on average, and the effects of delay between 
delousing treatments and reduction in louse population growth rates were small and highly 
variable. Besides, louse population growth rates remained positive on average despite the 
extensive numbers of cleaner fish deployed (tens of thousands per site), and the effects 
of cleaner fish on louse density were brief. Subsequently, the data suggested widespread 
suboptimal use of cleaner fish on a national scale.
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40 Overton et al. (2019). Thermal delousing with cold water: Effects on salmon lice removal and salmon welfare. Aquaculture, 505, 41-46.
41 Haugland et al. (2020). Application of biological control: use of cleaner fish. In Aquaculture Health Management (pp. 319-369). Academic 
Press.
42 Overton et al. (2020). Sea lice removal by cleaner fish in salmon aquaculture: a review of the evidence base. Aquaculture Environment 
Interactions 12: 31-44.
43 Imsland et al. (2014). Assessment of growth and sea lice infection levels in Atlantic salmon stocked in small-scale cages with lumpfish. 
Aquaculture, 433, 137-142.
44 Barrett et al. (2020). Effect of cleaner fish on sea lice in Norwegian salmon aquaculture: a national scale data analysis. International Journal 
for Parasitology, 50(10-11), 787-796.
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https://www.sciencedirect.com/science/article/abs/pii/S0044848618327169?casa_token=AHgwr_ux0HIAAAAA:n4EGq-ADzaBLehKELESDmVmtvvXywkvFUjXeWOODAOR15UfVzraPLkUIH33eBqt2sP02A4ba
https://www.sciencedirect.com/science/article/pii/B9780128133590000105
https://www.int-res.com/abstracts/aei/v12/p31-44/
https://www.sciencedirect.com/science/article/abs/pii/S0044848614003019?casa_token=uL_XSw9eRB4AAAAA:4vKfR0MhzUI9cOvLnFXXAIqJ3hqolXaZqzyq66Dv79IzZNbHERcaAKD0k26cED11tt5EfyE
https://www.sciencedirect.com/science/article/abs/pii/S0020751920300126?casa_token=wGtsGb04uowAAAAA:qUKU0rSOPG-6LgaEXpL2XuSB-NL1ahKTlap5hwkoLdhtHc5e4r5DmCrncq7R9Ro-CnXOQ6k


Furthermore, both lumpfish and wrasse are strongly opportunistic feeders with complex 
diets that depend on their environment. In sea cages with salmon, lumpfish spent only a 
limited amount of time eating sea lice off salmon (0.2% of recorded behaviour)45, and gastric 
lavage revealed that only 28 % of lumpfish46 and 11% of wrasse47 had ingested sea lice, 
questioning their suitability as effective biological control agents in this environment. 
Moreover, the effectiveness of the ‘cleaner fish’ is highly diminished by the use of additional 
sea lice prevention methods. For instance, lice skirts alter the oxygen levels and the water 
flow leading the salmon to swim deeper, while the wrasse and lumpfish remain closer to the 
surface, hence limiting occasions for the ‘cleaner fish’ to encounter the salmon and feed on 
lice48.

Millions of ‘cleaner fish’ are annually used in the salmon industry. Strong well-replicated 
experiments at a suitable scale are urgently needed to inform the efficacy and suitability of 
the many fish involved, as well as their needs to better inform legislation and facilitate a more 
ethical handling of ‘cleaner fish’ – if they are proven relevant.
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45 Imsland et al. (2014). Notes on the behaviour of lumpfish in sea pens with and without Atlantic salmon present. Journal of ethology, 32(2), 
117-122.
46 Imsland et al. (2014). The use of lumpfish (Cyclopterus lumpus L.) to control sea lice (Lepeophtheirus salmonis Krøyer) infestations in 
intensively farmed Atlantic salmon (Salmo salar L.). Aquaculture, 424, 18-23.
47 Gentry et al. (2020). Sea lice prevention strategies affect cleaner fish delousing efficacy in commercial Atlantic salmon sea cages. 
Aquaculture Environment Interactions, 12, 67-80.
48 Gentry et al. (2020). Sea lice prevention strategies affect cleaner fish delousing efficacy in commercial Atlantic salmon sea cages. 
Aquaculture Environment Interactions, 12, 67-80.
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https://link.springer.com/article/10.1007/s10164-014-0397-1
https://www.sciencedirect.com/science/article/abs/pii/S0044848613006881?casa_token=dfYG44SeWrcAAAAA:H9RP6FA3RCQLFsq1Mp4qaFoFw1hpJzxnqyCLElgsuB2N615JwX9ouAU2jqDlPfdRLkUmg3E
https://www.int-res.com/abstracts/aei/v12/p67-80/
https://www.int-res.com/abstracts/aei/v12/p67-80/


Welfare issues 

Poor welfare conditions

Poor handling and treatment methods, as well as unsuitable environmental conditions 
strongly threaten the health and welfare of the lumpfish and wrasse used in the salmon 
industry. These issues include:

• Starvation and competition for food, with about 33% of lumpfish dying of starvation within 
the first few months49. Therefore, appropriate supplementary feeding is required50.

• Aggression and predation from salmon can be deadly to the cleaner fish51, and, in 
unsuitable conditions, aggression and cannibalism can occur in lumpfish52 and wrasse53. 
Aggressive interactions with salmon and other fish impacts the stress level and survival of 
the ‘cleaner fish’54. It is recommended to feed the salmon before introducing the cleaner 
fish and provide suitable shelter55.

• Poor handling during routine site activities such as the lifting of nets during sea lice 
treatments and salmon transfer can cause the over-inflation of the swimbladder of the 
wrasse, leading to their death56. More considerations towards the biology and needs of the 
‘cleaner fish’ during farm operations should be taken to ensure their health and welfare. 
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49 Powell et al. (2018). Use of lumpfish for sea‐lice control in salmon farming: challenges and opportunities. Reviews in Aquaculture, 10(3), 
683-702.
50 Leclercq et al. (2015). Development of a water-stable agar-based diet for the supplementary feeding of cleaner fish ballan wrasse (Labrus 
bergylta) deployed within commercial Atlantic salmon (Salmon salar) net-pens. Animal Feed Science and Technology, 208, 98-106.
51 Deady et al. (1995). The use of cleaner-fish to control sea lice on two Irish salmon (Salmo salar) farms with particular reference to wrasse 
behaviour in salmon cages. Aquaculture, 131(1-2), 73-90.
52 Brooker et al. (2018). Sustainable production and use of cleaner fish for the biological control of sea lice: recent advances and current 
challenges. Veterinary Record, 183(12), 383-383.
53 Fish Health Inspectorate. (2013-2018). Publication of Case Information.
54 Johannesen et al. (2018). Shelters can negatively affect growth and welfare in lumpfish if feed is delivered continuously. PeerJ, 6, e4837.
55 Leclercq et al. (2018). Application of passive-acoustic telemetry to explore the behaviour of ballan wrasse (Labrus bergylta) and lumpfish 
(Cyclopterus lumpus) in commercial Scottish salmon sea-pens. Aquaculture, 495, 1-12.
56 Treasurer & Feledi (2014). The physical condition and welfare of five species of wild‐caught wrasse stocked under aquaculture conditions 
and when stocked in Atlantic salmon, Salmo salar, production cages. Journal of the World Aquaculture Society, 45(2), 213-219.
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Page 14

• High instances of fin damage were reported in both ballan wrasse and lumpfish on salmon 
farms57,58.

• Common fungal infection in captive adult lumpfish can cause up to 45% losses in hatchery-
reared fish over two years59. Secondary bacterial infections can be caused by stress, 
inadequate nutrition, handling during vaccination, and poor husbandry and/or water 
quality in the hatchery60.

• The high prevalence and severity of cataracts on lumpfish used in Norwegian salmon 
farming, compared to wild ones, are indicative of malnutrition, parasites, or internal 
imbalance such as problems with osmoregulation (i.e., regulation of salt and water balance 
in the fish’s body)61.  

• High prevalence and severity of sea lice infestation62. High numbers (>10) of sea lice were 
observed on lumpfish at a salmon farm, which might have caused lesions63. 

It should be noted that the vast majority of salmon farms in Scotland are certified by the 
RSPCA Assured scheme. This scheme has detailed guidelines regarding welfare of cleaner fish, 
which include provision of feed and provision of shelter/hides for cleaner fish.

57 Geitung et al. (2020). Cleaner fish growth, welfare and survival in Atlantic salmon sea cages during an autumn-winter production. 
Aquaculture, 528, 735623.
58 Treasurer & Feledi (2014). The physical condition and welfare of five species of wild‐caught wrasse stocked under aquaculture conditions 
and when stocked in Atlantic salmon, Salmo salar, production cages. Journal of the World Aquaculture Society, 45(2), 213-219.
59 Powell et al. (2018). Use of lumpfish for sea‐lice control in salmon farming: challenges and opportunities. Reviews in Aquaculture, 10(3), 
683-702.
60 Brooker et al. (2018). Sustainable production and use of cleaner fish for the biological control of sea lice: recent advances and current 
challenges. Veterinary Record, 183(12), 383-383.
61 Jonassen et al. (2017). An epidemiological study of cataracts in wild and farmed lumpfish (Cyclopterus lumpus L.) and the relation to 
nutrition. Journal of fish diseases, 40(12), 1903-1914.
62 Powell et al. (2018). Use of lumpfish for sea‐lice control in salmon farming: challenges and opportunities. Reviews in Aquaculture, 10(3), 
683-702.
63 Fish Health Inspectorate. (2013-2018). Publication of Case Information.
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High mortality rates and end of production mass slaughter

Poor welfare conditions translate into high lumpfish and wrasse mortality rates when used in 
the salmon industry as ‘cleaner fish’. Although mortality rates for lumpfish and wrasses used 
on Scotland’s salmon farms are not reported, they are suggested to be extremely high (up to 
100%) and should not be allowed to be ignored anymore64.  

In similar farming situations, Norwegian industries reported mortalities ranging from 18 to 
48% for ‘cleaner fish’, with some farms stating up to 100% mortality or loss65. A recent study 
recorded losses of 27% for lumpfish in 12 weeks and 57% for ballan wrasse in 18 weeks66, 
while another study recorded a loss of 14.8% for ballan wrasse in 6 weeks67. In addition, a 
recent industry survey reported ‘cleaner fish’ mortality of 42%68, and over 65% (about 193,000 
‘cleaner fish’) during a production cycle in 12 commercial salmon sea cages69. Nonetheless, 
there is no systematic way of evaluating mortality. More studies with a recognised framework 
are needed to allow for a systematic review and assessment of mortality in ‘cleaner fish’.

On top of being ethically questionable, such high mortality rates weaken any efficiency the 
‘cleaner fish’ might have at controlling sea lice in salmon farms on long- and short-time scales, 
including the cost associated with the regular renewal of the ‘cleaner fish’ stocks. Additional 
studies conducted at a commercial scale and through longer periods are crucial to gather 
industry-relevant data on ‘cleaner fish’ mortalities and losses, and would surely confirm 
current concerns about the moral and sustainable use of wrasse and lumpfish in salmon 
aquaculture70.

64 OneKind Report (2018). Cleaner Fish Welfare on Scotland’s salmon farms.
65 Nilsen et al. (2014). Rensefiskhelse–kartlegging av dødelighet og dødelighetsårsaker. Veterinærinstituttets rapportserie, 12, 74. In: Geitung 
et al. (2020)
66 Geitung et al. (2020). Cleaner fish growth, welfare and survival in Atlantic salmon sea cages during an autumn-winter production. 
Aquaculture, 528, 735623.
67 Skiftesvik et al. (2013). Delousing of Atlantic salmon (Salmo salar) by cultured vs. wild ballan wrasse (Labrus bergylta). Aquaculture, 402, 
113-118.
68 Stien et al. (2020). Analysis of mortality data from survey on cleaner fish. Rapport fra havforskningen, 6. In: Geitung et al. (2020)
69 Bui et al. (2018). Assessment of long-term implementation of sea lice prevention technologies: efficiency in reducing infestations and 
impact on fish welfare.
70 Geitung et al. (2020). Cleaner fish growth, welfare and survival in Atlantic salmon sea cages during an autumn-winter production. 
Aquaculture, 528, 735623.
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71 RSPCA welfare standards for farmed Atlantic salmon (Feb. 2021). P. 54. 
72 Animal Health and Welfare (Scotland) Act 2006 
73 Animal Welfare (Sentience) Bill (2021-2022). UK Parliament.

Finally, the wrasse and lumpfish that survived are killed at the end of the salmon production 
cycle for biosecurity reasons. They are usually slaughtered by an overdose of anaesthetic for 
the smaller fish and lumpfish, or a percussive blow for bigger wrass71.  However, slaughter 
methods of fish are currently excluded from the detailed regulations afforded to terrestrial 
farmed animals, and there is no legal requirement for pre-stun slaughter.

It is intolerable that such high numbers of animal deaths are being ignored. It is crucial to 
monitor and assess mortalities and losses, and carefully consider these numbers in the 
relevant policy-making process. It is time to stop treating lumpfish and wrasse as a disposable 
resource and question the casual slaughter of millions of sentient beings at the service of the 
salmon industry. It is understood that after slaughter, these fish do not enter the food chain, 
nor are used for fishmeal, or by the pet food industry. 

Legal context

‘Cleaner fish’ are protected by the Animal Health and Welfare (Scotland) Act 200672 which 
places a duty of care on those responsible for these animals to safeguard them from 
needless pain and suffering. 

However, despite the extent of wrasse and lumpfish used (and killed) in the salmon industry, 
there are no stand-alone standards to help safeguard their welfare, and Scottish fish farms 
are not legally required to report or publish the number of ‘cleaner fish’ they use, their origin, 
or provide mortality figures.

Furthermore, the Animal Welfare (Sentience) Act 2022 recognises vertebrate (i.e., animals 
with a backbone inside their body) and some invertebrate (i.e., cephalopod molluscs and 
decapod crustacean) animals as sentient beings for the first time in UK law73. This includes all 
fish. Under this new Act, the unique needs of animals – including ‘cleaner fish’- will have to be 

taken into account. 
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74 Leclercq et al. (2014). The physiological response of farmed ballan wrasse (Labrus bergylta) exposed to an acute stressor. Aquaculture, 434, 
1-4.
75 Leclercq et al. (2015). Development of a water-stable agar-based diet for the supplementary feeding of cleaner fish ballan wrasse (Labrus 
bergylta) deployed within commercial Atlantic salmon (Salmon salar) net-pens. Animal Feed Science and Technology, 208, 98-106.
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The way forward

Government commissioned research

There are currently significant gaps in our understanding of the wrasse and lumpfish used 
in the salmon industry that prevent us from securing their welfare (and even attest to their 
efficacy as sea lice control methods). Therefore, detailed research into their effectiveness and 
welfare should be commissioned by the Government (see Recommendations below).

Areas of improvement

It is essential to increase our understanding by conducting species-specific research. The 
main areas of development include:

• Better understand the causes of mortality of wrasse and lumpfish on salmon farms;

• Identify the essential needs of the wrasse and lumpfish in the wild and captivity to ensure 
the best environmental and husbandry conditions. For instance, the need for shelter74 
and appropriate substrates, optimised diet75 (nature and availability), water depth and 
temperature;

• Evaluate the potential for cohabitation of different ‘cleaner fish’ species and salmon to 
inform the development of acclimation and/or conditioning protocols;

https://www.sciencedirect.com/science/article/abs/pii/S0377840115002278?casa_token=goCe5HeMclEAAAAA:C0_z1i_J-kLw1WPfRAWJjpRkPS27wmul3wwnFttVxE6doytDG6hYiCg2CTtjOebbFDR9IINQeaE
https://www.sciencedirect.com/science/article/abs/pii/S0377840115002278?casa_token=goCe5HeMclEAAAAA:C0_z1i_J-kLw1WPfRAWJjpRkPS27wmul3wwnFttVxE6doytDG6hYiCg2CTtjOebbFDR9IINQeaE
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• Focus on domesticating the species by establishing breeding programs and identifying 
genomic markers for relevant traits that can be selected, such as growth, delousing 
behaviour, disease resistance, and robustness for better survival in a sea-cage 
environment76,77;

• Develop species-specific killing methods that meet the ethical standard for good fish 
welfare78,79;

• Develop protocols to re-use wrasse and lumpfish beyond one salmon production cycle 
to increase the sustainability of the practice80,81 - that is only if evidence show that their 
health and welfare can be assured;

• Develop reliable species-specific indicators to closely monitor the welfare of the ‘cleaner 
fish’;

• Develop welfare standards that cover the whole life cycle of wrasse and lumpfish (farmed 
and wild-caught) accounting for species-specific differences between the ‘cleaner fish’ 
species.
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76 Brooker et al. (2018). Sustainable production and use of cleaner fish for the biological control of sea lice: recent advances and current 
challenges. Veterinary Record, 183(12), 383-383.
77 Powell et al. (2018). Use of lumpfish for sea‐lice control in salmon farming: challenges and opportunities. Reviews in Aquaculture, 10(3), 
683-702.
78 Readman et al. (2017). Species specific anaesthetics for fish anaesthesia and euthanasia. Scientific reports, 7(1), 1-7.
79 Skår et al. (2017). Development of anaesthetic protocols for lumpfish (Cyclopterus lumpus L.): Effect of anaesthetic concentrations, sea 
water temperature and body weight. PLOS ONE, 12(7), p.e0179344.
80 Powell et al. (2018). Use of lumpfish for sea‐lice control in salmon farming: challenges and opportunities. Reviews in Aquaculture, 10(3), 
683-702.
81 Farm Animal Welfare Committee (2014). Opinion on the Welfare of Farmed Fish, 40 pp. Department for Environment, Food & Rural Affairs 
(DEFRA), London, UK.
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Moving towards preventative rather than curative methods against sea lice

Instead of using wrasse and lumpfish as ‘cleaner fish’, effective, and welfare-friendly 
alternatives for the prevention of sea lice should be prioritised. Such preventive methods 
aim at reducing the encounter and/or reducing post-encounter infestation success (review82). 
They include: 

• The use of depth-specific louse barrier technologies, such as skirts, snorkels or closed 
containment, that physically/spatially separate the salmon from the parasites83;

• Manipulation of the swimming behaviour of the salmon in the absence of barrier 
technology to reduce encounters with lice that are more abundant closer to the surface. 
Deep swimming behaviour can be promoted through the use of deep feeding and/or 
lighting84;

• Efficient management of the geographic and spatiotemporal conditions and/or careful 
site selection of the farms could take advantage of specific oceanographic conditions 
facilitating lower louse infestation rates85,86;

• Filter-feeding shellfish racks suspended around the cages show the potential to reduce 
louse abundance87,88. In addition, powered filters are successful in avoiding lice and eggs 
enter the area89;
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82 Barrett et al. (2020). Prevention not cure: a review of methods to avoid sea lice infestations in salmon aquaculture. Reviews in Aquaculture, 
12(4), 2527-2543.
83 Oppedal et al. (2017). Sea lice infestation levels decrease with deeper ‘snorkel’barriers in Atlantic salmon sea‐cages. Pest Management 
Science, 73(9), 1935-1943.
84 Frenzl et al. (2014). Manipulation of farmed Atlantic salmon swimming behaviour through the adjustment of lighting and feeding regimes 
as a tool for salmon lice control. Aquaculture 424–425: 183–188.
85 Samsing et al. (2017). Network analysis reveals strong seasonality in the dispersal of a marine parasite and identifies areas for coordinated 
management. Landscape Ecology 32: 1953–1967.
86 Samsing et al. (2019). Identifying ‘firebreaks’ to fragment dispersal networks of a marine parasite. International Journal for Parasitology.
87 Montory et al. (2020). The filter‐feeding bivalve Mytilus chilensis capture pelagic stages of Caligus rogercresseyi: A potential controller of 
the sea lice fish parasites. Journal of Fish Diseases. 
88 Byrne et al. (2018). Field assessment of Pacific oyster (Crassostrea gigas) growth and ingestion of planktonic salmon louse (Lepeophtheirus 
salmonis) larvae at an Atlantic salmon (Salmo salar) farm in British Columbia, Canada. Aquaculture 490: 53–63.
89 O’Donohoe & Mcdermott (2014). Reducing sea lice re-infestation risk from harvest water at a salmon farm site in Ireland using a bespoke 
sieving and filtration system. Aquacultural Engineering 60: 73–76.
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• The breeding of louse-resistant salmon is quickly developing. In particular, the use of 
genomic selection is a promising tool that can significantly increase the accuracy of 
selection for sea louse resistanc90;

• The development of an effective vaccine91 against sea lice would allow cost-effective 
production and delivery92, and therefore, is a key target of the industry93. Only one, 
partially effective, vaccine is currently available (C. rogercresseyi: Providean Aquatec Sea 
Lice, Tecnovax).

The combination of several of these preventative methods has the potential to make reactive 
delousing treatments94, such as the use of millions of wrasse and lumpfish, unnecessary on 
many Atlantic salmon farms. This is particularly true when coupled with barrier technologies 
that minimise host-parasite encounter rates95.

Recommendations

Whilst we understand that at present there are a lack of strong alternatives to the use of 
cleaner fish, the Conservative Animal Welfare Foundation recommends the following interim 
actions to ensure that any value added by the use of ‘cleaner fish’ in the Scottish aquaculture 
industry is not at the detriment to the welfare of these individual sentient animals.

• That Marine Scotland commissions research and a full review into the use of cleaner fish 
in the aquaculture industry, with a specific focus on the ability of the industry to effectively 
meet the welfare needs of ‘cleaner fish’, the numbers of cleaner fish used and killed per 
annum by the aquaculture industry in Scotland, and the efficacy of cleaner fish as a tool to 
tackle sea-lice within the aquaculture industry.

90 Correa et al. (2017). The use of genomic information increases the accuracy of breeding value predictions for sea louse (Caligus 
rogercresseyi) resistance in Atlantic salmon (Salmo salar). Genetics Selection Evolution 49: 15.
91 Shivam et al. (2021). Development of Fish Parasite Vaccines in the OMICs Era: Progress and Opportunities. Vaccines. DOI: 10.3390/
vaccines9020179. PMID: 33672552; PMCID: PMC7923790.
92 Carpio et al. (2013). Akirins in sea lice: first steps towards a deeper understanding. Experimental parasitology, 135(2), 188-199.
93 Sommerset et al. (2005). Vaccines for fish in aquaculture. Expert review of vaccines, 4(1), 89-101.
94 Bui et al. (2020). Efficiency and welfare impact of long-term simultaneous in situ management strategies for salmon louse reduction in 
commercial sea cages. Aquaculture, 520, 734934.
95 Barrett, L. T. et al. (2020). Prevention not cure: a review of methods to avoid sea lice infestations in salmon aquaculture. Reviews in 
Aquaculture, 12(4), 2527-2543.

https://gsejournal.biomedcentral.com/track/pdf/10.1186/s12711-017-0291-8.pdf
https://europepmc.org/article/MED/33672552
https://www.sciencedirect.com/science/article/abs/pii/S0014489413001860?casa_token=DeNU6ZuuhB4AAAAA:pQSvpd6zC2EYyWL_EEfdZQLpMq38ngxNosyTcTy0_vK4NZYqgvXnp6ZN82oQtKlvkvDcjF9Y
https://www.tandfonline.com/doi/abs/10.1586/14760584.4.1.89
https://www.sciencedirect.com/science/article/pii/S0044848619317326
https://onlinelibrary.wiley.com/doi/full/10.1111/raq.12456?casa_token=qiQg2JeMTUwAAAAA%3AhLD4BSnS0kZhYafU6XWlgiS3m9s71v0N_6TAX84kRj6kvkLrFMp5p5m4TmDBr3CdNXVSYmwTbLH08AWV
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• That data is collated on an ongoing basis regarding the ability to meet key welfare 
indicators for cleaner fish, their mortality and escape rates, and the number of ‘cleaner 
fish’ slaughtered per annum.

• A suspension of the use of ‘cleaner fish’ by 2027, unless substantial evidence of the 
availability to meet the welfare needs of cleaner fish, and their efficacy as a tool to tackle 
sea-lice within the aquaculture industry, is proven. This timeframe allows for evidence 
and data to be collected, reviewed and for recommendations to be made and published. 
Owing to the time required to conduct meaningful research, is critical that this research is 
commissioned and initiated within two years of this publication. That research should be 
specific to the environmental conditions and species farmed within the UK aquaculture 
industry.

Conclusion

The health, welfare, and lives of millions of multiple fish species such as wrasses and 
lumpfish are threatened in the salmon aquaculture. The number of ‘cleaner fish’ used has 
risen exponentially in the last five years and is set to keep increasing, while their efficacy 
is debated and no strong legislation or enforcement procedures secures their welfare and 
survival. Instead, huge mortality rates and the absence of official records highlight how highly 
neglected these intelligent and sentient beings are by the aquaculture industry.

With the introduction of the Animal Welfare (Sentience) Act, it is time to stop treating millions 
of lumpfish and wrasse as a disposable resource and question their casual slaughter at the 
service of the salmon industry. Significant breaches in our understanding of the ‘cleaner fish’ 
in the salmon industry prevent us from securing their welfare. 

Alternative solutions to ‘cleaner fish’ as sea lice prevention exist, and they should be 
developed further and prioritised. 
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