
 

 

Mortality  

 

Mortality rates in farmed salmon have been increasing. The Committee is justifiably 

concerned about this, as is the industry. Mortality is in nobody’s interests. However, it 
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Dear Mr Dey,  

 

Re: ECCLR Committee report on the environmental impact of salmon farming 

 

I wished to write to you following the publication of the ECCLR Committee’s report on 

the environmental impact of salmon farming. This report, as you will be aware, is now 

an important artefact for the Rural Economy and Connectivity (REC) Committee as it 

gathers evidence on the salmon farming industry more widely. 

 

Specifically, after reading the report I felt compelled to write to you to offer a degree 

of context. Marine Harvest Scotland employs 1,250 people, many of whom have 

scientific and environmental backgrounds, and I have had concern expressed to me 

that some of the scientific evidence presented during the ECCLR Committee 

hearings lacked veracity. 

 

I touch on a number of important areas below, however I would very much value the 

opportunity to meet with you at your earliest convenience to discuss these matters in 

greater detail.   

 

I cannot stress strongly enough how dedicated we are to overcoming the issues on 

which I have written below. Mortality, lice and disease, seal shooting and any 

environmental effects hurt our reputation, upset our staff and, candidly, mean we sell 

less fish than we otherwise could. We have a clear and unquestionable interest in 

constant improvement in these areas. 

 



 

 

is critical that we understand both the reasons for the increase, and the context in 

which that increase should be placed. 

 

The industry has undergone something akin to a ‘perfect storm’, which has caused 

the increase in mortality. This experience has been mirrored in Ireland and Norway, 

and the key factors are: 

 

 Warmer coastal surface waters in the Atlantic 

 Declining efficacy in medicines (i.e. increased resistance) 

 New, complex gill diseases 

 Increased sea lice numbers on some sites (considered in more detail below) 

 

Marine Harvest Scotland, along with the rest of the industry, has responded 

immediately to this increase with unprecedented resources. We are constantly 

innovating with a much more varied range of treatment techniques, and the Farmed 

Fish Health Working Group, of which I am Co-Chair, sets out some of the initiatives 

with which we are responding.    

 

I mentioned above that context is also important, because I believe that 

contextualising the issue of mortality can flip the perception with which a reader of 

the report may have been left. I offer the following points to contextualise mortality in 

the Scottish salmon farming industry: 

 

 Mortality remains lower than in Chile (a similar sized producer to Scotland) 

and in Ireland 

 Mortality is considerably lower than with cultivated Bass and Bream in the 

Mediterranean 

 Lamb mortality in the hill sheep farming industry is 20-50% 

 The dairy herd replacement rate is currently around 35% 

 

It is, therefore, unfair to see Scottish salmon farming effectively singled-out as having 

unacceptable mortality levels. From the period 2007 to 2012 Marine Harvest 

Scotland saw mortality rates at around 7%, which has since risen to around 20% due 

not to any poor practice, but because of the factors outlined above. 

 

Sea lice 

 

Sea lice is, and always has been, a primary concern for the welfare of farmed 

salmon. That concern is mirrored in the wild salmon sector – it is a problem which 

has existed as long as salmon have existed. 

 

There is concern at Marine Harvest Scotland about some of the statements given to 

the ECCLR Committee, which appear to go beyond what is currently understood by 

the scientific and regulatory community without the requisite evidential support. 

 



 

 

It is critical that the salmon farming industry accepts and manages the hazards 

associated with farmed derived sea lice, however it is equally critical that those 

outside the industry do not exaggerate and overstate the impacts of such sea lice on 

wild fish.   

 

Healthy populations of salmon and sea trout exist in all the European salmon farming 

regions and have coexisted now for several decades.  For example: 

 

 Farmed salmon production volumes in the region around the River Lochy in 

Lochaber have risen significantly during this century. However, wild salmon 

catch returns for the River were around 20 - 30 at the start of the century, 

peaking at 1,400 in 2007 and settling to an average of around 400 since.   

 Similar evidence exists from the River Carron and several other rivers in the 

aquaculture region of Scotland, but also for many rivers within the Irish and 

Norwegian aquaculture regions. 

 Records for Norway (which still maintains a significant harvest of wild salmon) 

over a period of 140 years show wild salmon capture peaking in 2001, despite 

a developing salmon farming industry since 1964. 

 

I do not seek, for a moment, to downplay the issue of sea lice. It is very serious, and 

we take it very seriously. We manage farm-derived lice to its lowest levels during 

sensitive periods for wild fish, and we support the principle of not significantly 

expanding production in areas of increasing lice presence. 

 

Furthermore, the industry, under our trade association the Scottish Salmon 

Producers’ Organisation (SSPO), has taken steps to increase environmental 

reporting and transparency for sea lice levels and mortality.  Marine Harvest Scotland 

has been reporting site-by-site mortality and lice levels since 2016, and as of next 

month the SSPO will publish such data for the entire industry on a quarterly basis.   

 

This is voluntary transparency, and it is important to reflect it in any discussion about 

the environmental impact of salmon farming. 

 

Cleaner fish 

 

We need more collaborative research into the impacts associated with elevated lice 

levels in sensitive coastal waters and develop robust predictive models that can 

define an acceptable level of lice discharge within a given body of water.  

 

However, pending that, Marine Harvest (and other industry players) are very active in 

lice control. Indeed, Scotland has been and remains a pioneering nation in the use of 

wrasse as ‘cleaner fish’ – an effective biological control for sea lice. The farming of 

these cleaner fish is, in itself, a growing industry which has been heavily resourced 

and developed at speed by the salmon farming sector.   

 



 

 

Marine Harvest Scotland predicts that its farmed cleaner fish programme will supply 

the company’s needs in full by 2022, eliminating the need to use wild wrasse, and we 

currently spend £12 million per annum on the development of this programme. It will 

take several more years to secure a high quality farmed cleaner fish industry, but 

when it is complete Scotland will have a more robust biological solution enabling 

greater control and creating both environmental and economic benefits. 

 

Quite properly, the salmon farming industry is often questioned about the use of wild 

wrasse, pending the expansion of wrasse farming. Again, we would encourage the 

consideration of context here; the use of wild wrasse by the salmon farming sector is 

a fraction of by-catch from the shellfish sector.   

 

Seals 

 

Every industry has its critics. That is proper and legitimate, and is a characteristic of a 

healthy and active society.  However, again with respect to the issue of seal 

shooting, we are strongly of the view that much of what the ECCLR Committee heard 

during its hearings went beyond evidence-based criticism. 

 

In 2011 Marine Harvest Scotland killed 32 seals; that number has been lower in each 

year since and in 2017 it was 14. The 2017 figure for the industry as a whole was 48, 

from an estimated seal population of 180,000 – less than 0.03%.  This is critical 

context.  

 

Similarly important context is that the UK fisheries industry recorded a by-catch of 

610 seals in 2017. This is also a relatively low number, but is almost 13-times the 

number shot by the salmon farming industry. 

 

I would emphasise, again, that the industry does not want to take this course of 

action – it is reputationally damaging, and has the potential to be economically 

damaging for the industry. It is an absolute last resort to protect our stock, taken after 

all reasonable deterrents were in place. However we believe the industry deserves 

the benefit of context, and should be recognised for the huge reduction in seal 

shooting over the last six years.  

 

Organic Waste, Eutrophication, Medicine residues  

 

The National Trust for Scotland (NTS), quite properly, was asked to give evidence to 

both the ECCLR and REC hearings. We felt, however, that some of their evidence 

did not engender fair comparisons or contextualised criticism. 

 

For instance, the comparison made in the most recent REC hearings by the NTS 

between human sewage and the discharge from farmed salmon is misplaced. The 

nitrogenous discharges from marine aquaculture operations are balanced relative to 

the water body’s ability to assimilate them without causing eutrophication. In this 

respect, human sewage is discharged into rivers and in small areas of the coastline 



 

 

which have a lower assimilative capacity than the semi-diffuse discharge associated 

with fish farms. Additionally, human sewage is treated because it contains faecal 

coliforms, salmon are ecototherms and do not. Furthermore, human sewage is 

treated to remove phosphorous which, as the primary limiting nutrient in freshwater 

ecosystems, can cause eutrophication when emitted in excess. Nitrogen, on the 

other hand, is the primary limiting nutrient in the marine environment and providing 

aquaculture is balanced against the assimilative capacity of the coastal area, which it 

is as a function of Scottish regulation, then impacts are likely to be negligible.   

 

In its evidence to the ECCLR Committee, the NTS stated that over 30% of marine 

salmon production sites were in some form of protected area.  Again, this lacks 

context, because it is also true that almost all the operational sites predated the 

protected area designation, which shows that the presence and operation of the site 

had not damaged the natural heritage feature.       

 

The ECCLR also heard evidence on medicine use. Medicines used in worldwide 

salmon farming since around 1998 have included topical bath treatments (synthetic 

pyrethroid and organophosphates) and infeed medicine such as emamectin 

benzoate. During this time there has been no evidence of wider environmental 

impact, and therefore the strength of concern expressed in the ECCLR report is in 

our view somewhat disproportionate. Scotland has the most developed and 

precautionary controls associated with aquaculture medicines; it benefits from a 

regulatory environment which defines a predictive no-effect concentration and then 

sets a precautionary Environment Quality Standard, with build in safety factors of 

times-ten or times-one hundred.   

 

Finally, the controversy regarding emamectin benzoate referred to in the ECCLR 

report emanates from a Scottish Aquaculture Research Forum-funded project which, 

identified a statistically significant reduction in benthic crustacea at the reference 

stations around some fish farms.  Context, though, is again important, because this is 

insufficient evidence to presume any cause and effect; other viable explanations may 

include climactic variation, timing or even a sampling error.  

 

The right response to this is what has already happened; SEPA has on a 

precautionary basis reduced access to Slice (the medicine containing emamectin 

benzoate) and the industry has developed a lice treatment methodology less reliant 

on medicine. This is now subject to active and ongoing research. In other words, 

Scotland has a world-leading precautionary approach and the environmental 

regulation is working exactly as it was planned to.   

 

Feed Sustainability 

 

Salmon farming is a net producer of healthy marine protein.  In some countries 1 kg 

of farmed salmon can be produced from only 400g of sustainably harvested wild fish. 

In Scotland and Norway, we can produce 1kg of farmed salmon from around 700g of 

feed grade fisheries, owing to consumer demand for vegetable protein concentrates.   



 

 

 

GM crops are increasingly likely to be utilised in our feed in order to provide Omega 

3, and this will relieve the pressure on capture feed. Although these capture fisheries 

are generally well managed, they are often fished to a maximum sustainable level, so 

the increasing use of GM crops will relieve the pressure. The science to produce 

Omega 3 via heterotrophic or autotrophic algal production methods is well known, but 

not currently cost-effective compared to sustainably harvested feed grade fisheries.     

 

In this context, our view is that the concerns over feed sustainability set out in the 

ECCLR report do not adequately consider that salmon aquaculture has become a net 

producer of protein in a very short space of time and that it is the most efficient 

mainstream protein production system that Scotland has, with the lowest food 

conversion rate and the lowest CO2 emissions.   

 

Summary  

 

We at Marine Harvest, and we believe the wider industry, are supportive of both the 

ECCLR and REC enquiries. We want a light shone on our industry, both for the 

opportunity to make the case for growth in our world-leading industry, and for the 

opportunity to show you that we are active in trying to mitigate some of the problems 

the industry has. 

 

With that in mind, welcome many of the findings set out in the ECCLR report and we 

accept that they form the basis of a clear challenge to the farm salmon sector to 

improve and communicate better in many areas.  We are already taking action in that 

respect with initiatives such as the farm-by-farm publication of sea lice data. 

 

We do, however, feel that the significant upsides associated with salmon farming are 

disproportionately swamped by the negative criticism. Salmon farming is a major 

employer in remote and fragile communities, and is Scotland’s and the UK’s largest 

food export.  Salmon remains one of the most efficient protein production systems 

benefiting from a CO2 emissions one-tenth of those associated with beef production. 

Far from being an environmental risk, therefore, producing farmed fish in the oceans 

must form a significant part of the solution to the pressures placed upon the 

environment as a result of intensive food production.   

 

Criticism is good. It ensures that we keep improving and keep innovating. However 

that criticism can sometimes be taken too far, and when it lacks context it can unfairly 

damage an industry which is, in the final analysis, a great Scottish success story.  

 

I trust that you find this commentary helpful and I would welcome an opportunity to 

meet with you at your earliest convenience. I have also sent a copy to Donald 

Cameron MSP, in his role as reporter to the REC Committee, and I wonder if a joint 

meeting may be suitable? 

 



 

 

The industry wants to work with communities, planners, regulators, politicians and 

government to create a culture for salmon farming which enables us to grow in a 

sustainable way, and as Convener of the ECCLR we hope you can be a part of that. 

 

Yours sincerely,  

 

 

Ben Hadfield BSc, MSc 

 

Managing Director Marine Harvest Scotland  

Chief Operating Officer Feed Marine Harvest ASA 

Co-Chair Farmed Fish Health Working Group    

 

 

Cc Donald Cameron 


