A STUDY OF THE DAMAGE
CAUSED
by

SALMON FARMING
to the
WILD FISHERIES OF
SCOTLAND’S WEST COAST

INTRODUCTION
The purpose of this study paper is to weigh up the cost and the gains of the salmon
farming industry on the West Coast and Islands of Scotland, whether it is an efficient way to
produce food and if it adds value to the economy.
Against this is compared the loss to the economy caused by salmon farming to the
traditional wild fisheries. Claims of the sustainability of salmon farming made by the producers
are challenged, as is the quality of the food produced for human consumption.
It covers issues of chemical pollution and damage to the marine environment, of the
cruelty of the production processes and of the genetic interference caused to stocks of wild
salmon.

SCOTLAND SALMON FISH FARMING INDUSTRY
GENERAL
Farmed salmon production on Scotland’s West Coast started in the early 1980s. At first
it was heralded as the wonder remedy which would rejuvenate the economy of West Highland
and Island communities. It would generate supplemental income for crofters and fishermen:
for an outlay of £1 for a smolt, they could convert it in 24 months to a 5kg salmon and receive
£25. The reality was very different – the time taken to mature the fish made for slow cash
flows which had to be bridged, and losses due to escapement, disease and seal predation
brought other difficulties. Larger companies who could stand the slow revenue flow entered
the scene and went on a steep learning curve. By 2005 the industry in Scotland was in the
hands of just a few global operators. By 2013 the industry was 90% owned by only 6
companies of Norwegian, French and Dutch control:Hjaltland Seafarms Ltd.,
Loch Duart Ltd.,
Marine Harvest (Scotland) Ltd.,
Meridian Salmon Farms Ltd.,
Scottish Salmon Co. Ltd.,
Scottish Sea Farms Ltd.,
The basic requirement for the salmon farmer is pure, clean water with a temperature
range between 38 to 60o Fahrenheit and water of this sort in favoured sheltered locations
describes the sea conditions and topography of the West Coast. From Arran to Cape Wrath,
the coastline measures a colossal 5,000 miles, including the islands. In this stretch of sea and
sea lochs are some 300 salmon farms – an average of one farm every 16 miles. Salmon farmers
like their cages to have easy access and to be located in sheltered areas to protect them from
storm damage. The sea lochs of the West Coast of Scotland are the ideal location, but
unfortunately these sea lochs are also the habitat of wild fish, crustaceans, birds and sea
mammals – seals, dolphins, porpoise and sea otters. The West Highlands is classed as one of
the last wilderness areas of Europe. These sea lochs are also the preferred breeding location of
the herring, which at one time could be counted in tens of millions.
Sea lochs have weak tidal flows and the accumulation of salmon excrement, uneaten food
pellets, disinfectants, chemicals and antibiotics form a toxic sludge below the cages. Dispersal
of this pollution is slow and its poisons can diffuse to the 16 mile average distance between the
salmon farms. These sea lochs have fragile ecosystems and there is much evidence that salmon
farming has disturbed them.
“The seas around Scotland are a hotbed of biodiversity and the
clean and cold waters support many fascinating and beautiful
species. With Scottish waters covering an area around five times

bigger than our landmass, it is a huge challenge to try and
understand more about our diverse and precious sea life.”
Richard Lochead – Environment Secretary, Scottish Parliament
“With experience on addressing global issues such as:- climate
change, restoring natural habitats, improving the quality of
rivers and lochs, managing fragile marine areas; and minimising
waste, Scotland has an important global contribution to make.”
Scotland’s Future
(A publication of the Scottish National Party 2013)
The salmon farming industry of Scotland has been tagged as ‘dirty’ by some
commentators: it is almost totally Norwegian owned, uses the water of Scotland’s sea lochs as
one of its production bases and sells the product to China – a global sort of ‘cuckoo’ business
practice.
For the use of thousands of square miles of Scotland’s inshore waters, the operators pay
a meagre £2.5million per annum to the Crown Estate and it seems the water quality is not the
sole attraction. The industry enjoys an inordinate amount of political support from the Scottish
Government. The low level of scrutiny and regulations imposed must be another attraction to
set up fish farming production businesses in Scotland.
“Salmon is our largest food export and I welcome the continued
growth in production and value in 2011.”
Paul Wheelhouse – MSP Environment Minister
“fish farming is a key food sector for Scotland, providing an
important contribution to the economy – particularly in remote
and rural communities in the West Coast and Northern Isles.”
Paul Wheelhouse
Although, almost without exception, every sea loch on the West Coast of Scotland has a
salmon farm and often more than one, scant disclosure of the problems associated with them
is made by political supporters. Details of these problems follow in a later section, but are
listed here, as follows:The detrimental effect on wild fish populations;
-

Genetic interference to wild fish stocks;

-

Damage to the flora and fauna of the sea and seabed;

-

That the food produced is faked with flesh dyes;

-

The loss to traditional fish and shellfish fisheries;

-

Contamination in the food chain;

-

Dangers to human health from eating farmed salmon;

to

Production of 1 tonne of salmon requires 3 tonnes of wild fish
make food pellets.

Extravagant claims as to the benefits of salmon farming are made by the industry and
none more than the one that it is both eco-friendly and sustainable – also that it makes a large
contribution to the economy of Scotland and the UK is equally groundless.
Currently, the industry produces some 165,000 tonnes of salmon annually, about 17
million salmon at an average 5kg killing weight. Conditions in the sea cages are inhumane,
with rearing densities up to 12 salmon per cubic metre of water – up to 75,000 per cage: by
comparison a goldfish in a bowl would ‘enjoy’ a 10 times greater volume of water. Disease in
these overcrowded conditions is rife and huge amounts of chemicals, pesticides and detergents
are used to douse the water in attempts to control the problems.
“lower animals, like man, manifestly feel pleasure and pain,
happiness and misery.”
Charles Darwin
After 15 to 18 months of life in the cage, the salmon are killed by stunning and bleeding.
The farming of salmon is a cruel business, yet the RSPCA’s Animal Welfare Food Labelling
Scheme ‘Freedom Food’ approves it.
The fish farming industry, in its defensive mode, makes claims that it benefits Scotland
through the employment it has created, without mention of the employment is has destroyed,
and that it has ‘invested in Scotland’. Investment of capital implies that there is a return in the
form of profit and from this, tax revenue. Profits are made, but the operating companies are
almost all registered offshore so there is virtually no tax revenue collected by Scotland or the
UK. Dividends to the investors are also paid abroad. The effect is that very little of the cash
generated is recirculated through the local communities which the industry pretends to support.
The following maps plot the locations of Scotland’s West Coast salmon farms and their
density in the sheltered sea lochs and entry points of the same region’s 137 rivers.

Map of the Area covered by the 1975 to 2011 Salmon and Sea Trout catches
Supplied by Marine Science Scotland

SALMON FISH FEED
This element of production accounts for around 50% of the cost of growing a salmon
and almost all of it is imported to the UK. It takes a lot of feed to grow salmon, from its smolt
stage to a fish of 7–10lbs about 30lbs of food is required. The production of 1 tonne of salmon
will require 3 tonnes of food and with Scotland’s current production at 165 tonnes of salmon,
the feed requirement is a staggering 500,000 tonnes. This in itself would have little
significance, but the main constituent of fish food pellets is fish meal and fish oil, which in turn
means that Scotland’s industry alone needs 500,000 tonnes of wild fish to be caught and killed,
and to be converted to feed pellets. These ‘feed’ fish are gathered up from the world’s oceans,
impacting on other wild fish stocks and the fisheries of poorer nations.
The species which are used up to manufacture fish pellet feed include:Sand Eel
Sprat
Anchovy
Capelin
Herring
Mackerel
Blue Whiting
Arctic Krill
Zooplankton
Most of these species are vital elements of the food chain of the world’s oceans and are
the species which wild fish need to grow and complete their own life cycles. It is a great irony
that many of these species are the ones upon which wild salmon and sea trout feed in their
natural lifecycle. This rape of the oceans’ wild fish in order to raise an inferior, even dangerous
farmed food product in the cruellest of conditions, render the claim of the salmon farming
industry that it is sustainable a ludicrous perversion of the truth.
The world’s oceans have long been collecting chemical waste, mercury compounds,
dioxins and polychlorinated biphenyls (PCBs). Fish food pellets contain high concentrations
of these carcinogenic chemicals which are then assimilated into the farmed fish’s flesh, thereby
entering the human food chain. Wild fish also contain these toxic chemicals, but in much lower
concentrations than those found in farmed salmon, the higher concentration of toxins arising
from the fish oil in the food pellets. The fish farming industry has recognised the problem of
these chemicals entering the human food chain and have undertaken to reduce the quantity of
fish oil in their pellets by substituting vegetable oils. While this sounds to be a sensible
solution, it also introduces another problem: farmed salmon is marketed as a healthy food
because it contains Omega 3 fatty acids which are beneficial to human health; vegetable oils
do not contain Omega 3, which rather defeats the object of eating farmed salmon products in
the first place!
Below are the ingredients of global manufacturer, Skrettings, fish food product:-

Worldwide, some 4.7 million tonnes of fish, much of it being immature stocks and fish
species, both vital to the food chain and to the livelihood of the communities of poorer nations,
are killed to manufacture the pellet fish food.
Not mentioned are other additives, pesticides, drugs, steroids, hormones and antibiotics
- which can also enter the human food chain. They include the sea lice and parasite treatment
drugs Ivermectin, Emamectin and Teflubenzuron, some of which cause cancers and damage to
the central nervous system in humans.
Natural wild salmon has a pink colour which comes from shrimp and other natural marine
crustaceans in its diet, and which contain natural pink pigments. Farmed salmon would be an
unattractive grey colour, but the chemical dyes Canthaxanthin and Astaxanthin are added to its
pellet diet to artificially give it a pink colour – a faked food product.
Some 20% of the fish food pellets remain uneaten and fall through the open mesh cages
to the seabed. Some of these pellets are also eaten by wild fish and taint their flesh with the
toxins, while others combine with the excrement to form a sludge which is fatal to other marine
invertebrates, flora and fauna of the ocean. The figure of 20% is around 100,000 tonnes of
uneaten pellets in the 12 - 20 month cycle of cage growth of the salmon. This pollution of
waste food and excrement is the equivalent of dumping the untreated sewage of a human
population of 2 million people into the sea every 12 - 18 months.
Marine mammals are also affected: an annual average of 200,000 salmon are reported by
the producers as escapees and, quite apart from the genetic interference to wild salmon, these,
with their toxic flesh, are eaten by seals, porpoise, dolphins, sea otters and birds – and the seals
marauding the cages are often shot.

MORTS
Morts is the Producers’ name for deaths of farmed salmon due to parasites, fungal,
bacterial and viral infectious diseases, or simply death from lack of oxygen. Salmon farming
is a factory type production where fish are penned in mesh cages in extremely overcrowded
conditions where they are the ideal incubator and vector for disease.
Cages typically measure some 100 metres in circumference, a radius of 16 metres and
a net skirt depth of 8 metres. At these dimensions, with up to 75,000 fish in the cage, there
would be 12 salmon per cubic metre. The fish are fed, usually by automatic feeders, with
pellets containing fish meal laced with a cocktail of chemical pesticides and antibiotics. Some
20%, or 35 tonnes of these pellets per batch of growing fish, will remain uneaten and fall
through the base of the cage net to the seabed. Here it will mix with around 80 tonnes of the
faeces of the fish to create a highly toxic mud which, in the sheltered sea lochs favoured by the
farmers, will be slow to disperse in the weak tidal flows.
There are some 350 of these cages in the West Highlands and Islands, Orkney and
Shetland. It will come as no surprise that in such conditions the incidence and spread of
parasites and infectious disease is rife. In 2012 it was, apparently with reluctance, that the
Scottish Environmental Protection Agency released the number of reported deaths, morts. The
numbers caused shock but little action, and these were:2010
2011
2012
Average:

6.9 million deaths
5.5 million deaths
8.5 million deaths
6.97 million

39% of the deaths were caused by sea lice infestation and the bulk of the remainder
were:Amoebic Gill Disease
Viral Haemorrhagic Septicaemia
Infectious Salmon Anaemia
Furunculosis
The annual total production of Scottish salmon farms is circa 165,000 tonnes, 16.5
million fish, where 22%, 7 million deaths, of production dies of disease. What sort of outcry
would result from such figures if there were similar fatalities in other factory farming
enterprises? What would the political and RSPCA response be if chicken, pig or turkey farming
returned these sorts of figures? It is likely that closure would be the response. It appears that
the Scottish Salmon Farming industry is badly regulated and that it attracts an undue amount
of political support for its operations. It also seems that the industry is able to apply sufficient
political pressure to enable a suppression of the unpleasant truths about its operations.
The official response by the Salmon Producers on SEPA releasing the statistics on the
number of morts in 2012 was an angry one:-

“that SEPA were potentially placing information in the public
domain which could be used to the commercial detriment or
competitive market disadvantage of the companies submitting the
data”.
‘Detriment and disadvantage’ can only be explained as a defensive reaction to the
resulting public horror to the death of 8.5 million of these noble fish and the revealing of the
conditions of extreme cruelty in which they are raised.
Regulations in Scotland do not require the industry to report the number of deaths and
SEPA, after their admonishment, now no longer release the numbers. The reporting of numbers
by the producers is only required on a voluntary basis and, presumably, they do not release the
true figures.
The horror continues: the safe disposal of 7 million salmon, circa 35,000 tonnes of toxic
fish brings new problems. The finding of large quantities of formic acid on farming sites may
provide a part of the answer: the dead fish are mixed with the acid to make a sort of fish silage
which, some say, is then recycled to produce new pellets for animal or fish food!
It seems that Norway is more stringent in its controls and administration of fish farming
in its own country. Its Food Safety Authority ordered the forced slaughter of millions of salmon
as a result of sea lice becoming resistant to chemical treatment. Sea lice levels were reported
as being over 10 times the permitted levels and, as such, posed a danger to their wild salmon.
Norwegian companies own circa 90% of production of salmon in Scotland and pay very little
in tax in the UK.

