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Summary 
 
With 43% of global fish supply coming from farmed sources in 2004, a figure 
predicted to rise in the future, it is essential that the criteria for producing 
environmentally responsible, and ecologically sustainable, farmed fish be clearly 
defined. 
 
The MCS Principles and Criteria build on the MCS position statement on finfish 
farming and provide more detailed guidance for producers wishing to further 
demonstrate their commitment to responsible fish farming. It is MCS’s intention to 
biennially review and update these criteria to reflect ongoing advances, 
improvements and developments within the industry. 
 
This document is not designed to define or replace production standards for finfish 
aquaculture. It sets out a number of environmental indicators of importance to MCS, 
to act as a benchmark for assessing existing production standards, procurement 
policies and regulations. 
  
The aims of the MCS Principles and Criteria for Sustainable Fish Farming are to: 
 

1. Define and promote the MCS definition of best environmental practice. 
2. Provide the foundation for promoting sustainable and responsible individual 

businesses within the farmed finfish sector, that wish to participate. 
3. Promote greater consumer awareness of the environmental issues associated 

with the production of farmed fish. 
4. Act as guidelines and aspirational goals that continue to drive improvement 

within the UK aquaculture industry. 
 
MCS has identified six key principles: 

 
1. Responsible siting of fish farms.  
2. The use of sustainable sources of feed. 
3. Minimising the effects of marine pollutants.  
4. Minimising the wider ecosystem effects. 
5. Optimal welfare standards and environmental management. 
6. Continuous improvement and research. 
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Introduction and Overview 
 
With 43% of global fish supply coming from farmed sources in 20041, a figure 
predicted to rise in the future, it is essential that the criteria for producing 
environmentally responsible and ecologically sustainable farmed fish be clearly 
defined. 
 
Scotland dominates the production of farmed marine finfish in the UK, producing 
nearly 130,000 tonnes of Atlantic salmon; 6,989 tonnes of Rainbow Trout and 272 
tonnes of other species such as cod, charr and brown trout in 20052. The industry is 
subject to a number of regulations such as in relation to the siting and environmental 
impact of each farm. 
 
MCS believes responsible management, incorporating environmental considerations 
within a robust and transparent policy framework is essential to achieve an 
environmentally sustainable fish farming industry. 
 
MCS aims to research, promote and encourage the adoption of environmentally 
responsible and sustainable practices within the mariculture industry that: 

• Minimise adverse effects on local wildlife, habitats and landscapes from 
pollution or poor siting;  

• Utilise the best sustainable feed options available; 
• Provide optimum protection of wild stocks from escapes associated with 

fish-farms; 
• Continues to work towards achieving optimal health and welfare of farmed 

species; and 
• Utilise the least damaging shellfish harvesting methods.  

 
MCS believes that adoption of these practices will help achieve a balance between 
the development and diversification of the aquaculture industry and the maintenance 
and / or recovery of marine ecosystem integrity. 
 
MCS promotes the adoption of sustainable fish-farming practices by working with fish 
farmers and other stakeholders, advising government and decision makers, and 
informing consumers of the most sustainable choices for farmed fish and shellfish. As 
the industry continues to develop and further research is undertaken this will be used 
to further inform and refine what MCS regards as sustainable practice. 

                                            
1 FAO. 2006.  The State of World Fisheries and Aquaculture 
2 Fisheries Research Survey Production Survey 2005 
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MCS Position on fin fish farming 
 

• MCS supports the principles of producers who strive to meet high 
environmental and welfare standards with due regard for socio-economic 
considerations. 

• MCS believes further expansion (of finfish production) should only occur within 
a robust strategic framework, such as strategic environmental assessment 
combined with marine spatial planning, which incorporates all environmental 
and ecological concerns. 

• MCS supports the continued development of environmentally sensitive and 
ecologically sustainable finfish farming practices. 

• MCS recognizes the value of independent and transparent accreditation 
schemes, such as the Soil Association organic certification, in promoting 
higher standards and increasing consumer awareness. 

• MCS recommends the relocation of inappropriately sited fish farms, including 
those in the immediate vicinity of salmon rivers and historic wild salmon runs, 
seal haul-outs and predatory birds nesting sites (unless it can be proven that 
they are having no adverse effects on those species) and marine habitats 
important for biodiversity. 

• MCS does not believe farming of new species is a long-term sustainable 
solution to mismanagement of capture fisheries but recognises that in some 
cases e.g. organic cod farming that does not rely on wild capture fish for feed, 
it can relieve pressure on wild stocks.  

• MCS believes that the finfish and shellfish farming and angling sectors must 
work closely together for mutual benefit. 

 
The MCS Principles and Criteria build on the MCS position statement on finfish 
farming and provide more detailed guidance for producers wishing to further 
demonstrate their commitment to responsible fish farming. It is MCS’s intention to 
biennially review and update these criteria to reflect ongoing advances, 
improvements and developments within the industry. 
 
Purpose of this document 
 
This document is not designed to define or replace production standards for finfish 
aquaculture. It sets out a number of environmental indicators of importance to MCS, 
to act as a benchmark for assessing existing production standards, procurement 
policies and regulations. 
  
 
Principles 
 
The aims of the MCS Principles and Criteria for Sustainable Fish Farming are to: 
 

1. Define and promote MCS definition of best environmental practice. 
2. Provide the foundation for promoting sustainable and responsible individual         
businesses within the farmed finfish sector, that wish to participate. 
3. Promote greater consumer awareness of the environmental issues associated 
with the production of farmed fish. 
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4. Act as guidelines and aspirational goals to continue the drive of improvement 
within the UK aquaculture industry. 
 
MCS has identified six key principles: 

 
1. Responsible siting of fish farms.  
2. The use of a sustainable source of feed. 
3. Minimising the effects of marine pollutants.  
4. Minimising the wider ecosystem effects. 
5. Optimal welfare standards and environmental management. 
6. Continuous improvement and research. 

 
 
The Gold Standard 
  
At the end of each of the sections is a gold standard. MCS realises that at present a 
number of these standards are ambitious, but they are included to provide a series of 
aims to work towards in the future.  
  
 
Industry Code of Good Practice for Scottish Finfish Aquaculture 
 
The Industry Code of Good Practice for Scottish Finfish Aquaculture 
was developed as one of the objectives of the Strategic Framework Review of 
Scottish Aquaculture and MCS acknowledges the considerable amount of time of 
effort dedicated to its formation. The code defines the minimum standards to be 
adopted by finfish farmers who wish to be members of industry bodies such as the 
Scottish Salmon Producers Organisation. 
 
MCS feels that although this code covers a wide range of issues in the farming 
process and is referred to in this document, a number of environmental 
considerations are not included and/or fully defined. The following principles and 
criteria define those considerations and further identify environmental and 
sustainability criteria of importance to MCS, to enable us to identify and promote 
ecologically sustainable finfish producers. 
 
Terminology – the term “pen” has been used throughout this document. In this 
context it is understood to mean all forms of open submerged sea enclosures for 
farmed fish. 
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Principle 1.  Responsible siting of fish farms 
 
MCS believes that many of the concerns associated with fish farming in open 
sea systems (such as organic waste accumulation, degraded water quality, sea 
lice and wild fish interactions, predator interaction and benthic biodiversity 
impacts), can be minimised by selecting appropriate siting areas for farms, 
within a wider Marine Spatial Planning framework. 
 
Marine Spatial Planning 
 
MCS believes that all fish farms should be appropriately located in areas where 
environmental impacts are minimised and conflict with other marine users is avoided 
or reduced. MCS welcomed the transfer of aquaculture planning powers from The 
Crown Estate to Local Authorities as an interim measure on the way toward a full 
Marine Spatial Planning system. 
 
Ultimately, MCS would like to see a statutory system of Marine Spatial Planning 
(MSP), with plans subject to Strategic Environmental Assessment (SEA). This would 
provide the framework for assessing and minimising the cumulative environmental 
impacts of mariculture and other marine user developments within an area. The MSP 
and SEA processes would also aid in ensuring the identification of suitable areas for 
potential farm sites.  
 
The Aquaculture Framework plans undertaken by the Highland Council in Loch 
Sunart and Wester Ross areas provide useful reference points for a broader 
Scotland-wide consideration of SEA for aquaculture3. 
 
Environmental Impact Assessment (EIA) 
 
Since 1999 all fish farm applications are subject to the EIA regulation: Environmental 
Impact Assessment (Fish Farming in Marine Waters) Regulations 1999 4. This 
regulation requires an environmental screening and scoping exercise to be part of 
the application, including the provision of an Environmental Statement. This 
statement is then included in the consultation process where a decision is taken 
regarding the need for a full EIA.  
 
Some farms were sited before the 1999 EIA regulation came into effect; as a result 
some of these farms are now sited inappropriately. Such farms may be in shallow, 
low energy environments and/or have an adverse effect on wild salmonid stocks 
and/or wider biodiversity. MCS would like to see these farms identified and relocated 
to a more suitable area as part of the Location/Relocation process set up by the 
Scottish Executive. 
 
Applications to increase production on existing farms, regardless of size, species or 
location, should be subject to a comprehensive environmental screening process to 

                                            
3 Highland Council Aquaculture Framework Plans. Available online: 
http://www.highland.gov.uk/yourenvironment/planning/coastalplanning/aquacultureframeworkplans/ 
4 Statutory Instrument 1999 No.367 
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ensure any deleterious environmental impacts on sensitive marine habitats and 
species within the local area are avoided or minimised.  
 
 
Protection of vulnerable/representative habitats and species 
 
MCS would like to see a series of aquaculture free (or exclusion) zones being 
incorporated into Local Authority Aquaculture Framework Plans and ultimately local 
Marine Spatial Plans. Such zones, in which there was a presumption against fish 
farm development within the various plans, would: 
 
• Provide protection of areas that support high levels of biodiversity or sensitive 

marine species or habitats (such as maerl beds5) from any possible impacts of 
aquaculture; 

 
• Be situated in areas that were particularly important for minimising the 

interactions with wild salmonid stocks and; 
 
• Be identified and managed with the full involvement, consultation and 

participation of local and national stakeholders 
 
 
 
Offshore fish farms – advantages and disadvantages 
 
As the range and numbers of marine users continue to rise and the pressure on 
inshore waters continues to increase, there has been developing interest in moving 
fish farms offshore. Although farming in offshore waters has potential advantages, 
such as being sited away from migratory wild salmon routes and, if well sited, 
minimising benthic effects (due to greater water depth), it also has its own unique set 
of challenges. More exposed offshore sites are subject to much higher wave energy, 
particularly during increasingly frequent storm events. Therefore, before considering 
further offshore development, minimum legal standards for pen design and 
maintenance should be established ensuring that stock can be contained during the 
worst conditions forecast. Pens should be designed to withstand the rigours of a 
higher energy environment whilst safeguarding the species farmed from excessive 
currents. Consideration also needs to be given to the feasibility of staff being able to 
service offshore sites in such an environment. 

                                            
5 Hall-Spencer, J.,White, N.,Gillespie, E.,Gillham, K.& Foggo, A. 2006. Impact of fish farms on maerl 
beds in strong tidal areas. Marine Ecology Press.  
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Criteria for Responsible Siting of Finfish Farms 
 
In order for fish farms to be sited responsibly, MCS believes: 
 
Overarching Siting Criteria 
 

• Farms that are currently inappropriately located and are therefore having an 
adverse effect on the surrounding ecosystem should be identified and moved 
to a more suitable location. The Scottish Executive’s Location /Relocation6 
National Group should be approached to facilitate this. 

 
• Future fish farm sites should be identified using a system of marine spatial 

planning that also encompasses site-specific data relating to tidal flow, 
bathymetry and other physical processes as well as addressing visual impact. 

 
• Farms should not be situated in areas that will have an adverse effect on wild 

Atlantic salmon and sea trout. An example of such a site would possibly be 
adjacent to a river mouth of a known salmonid migration route, however this 
would vary from site to site dependant on local conditions and farm 
management. Participation in an Area Management Agreement where 
available is essential. Although fish farming is only one of the factors that can 
have an adverse impact on wild salmon and trout stocks it is important to 
minimise this controllable anthropogenic effect. 

 
• Sites should be selected to prevent excessive enrichment of the seabed under 

sea pens. This is caused by the deposition of organic nutrients from faeces 
and uneaten food, which can result in anoxia and formation of algal mats, 
which has adverse implications for the species being farmed and other marine 
fauna and flora in the area. 

 
• To avoid adversely affecting the visual impact of the surrounding area, sites 

should be located using guidance set out in “Marine Aquaculture and the 
Landscape.” 7 

                                            
6 Scottish Executive SEA report for fish farm relocation 
.http://www.scotland.gov.uk/Publications/2006/12/01092805/2 
7 SNH. 2000.Marine Aquaculture and the Landscape: The siting and design of marine aquaculture 
developments and the landscape. 
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Biodiversity Criteria 
 

• Farms should avoid impacting on benthic marine species and habitats listed 
under the Nature Conservation (Scotland) Act 2004 priority lists8, to be 
augmented by the UK Nationally Important Marine Features list, including for 
example tall sea pen (Funiculina quadrnagularis) parks, maerl beds, seagrass 
beds, horse mussel reefs and flameshell reefs. 

 
• MCS recognise and support the full EIA process that occurs for sites that are 

located in areas designated for nature conservation, such as, but not limited 
to: Special Areas of Conservation (SACs), Special Protected Areas (SPAs) 
and Sites of Special Scientific Interest (SSSIs) with intertidal features. 

 
• The potential environmental impact should be fully considered if a change of: 

use, species, micro location or increase in biomass is applied for. 
 

• Sites should not be situated in areas that have a concentration of salmon 
predators, such as seal haul out and breeding sites and predatory bird (heron, 
cormorant etc) nesting and feeding sites, unless it can be proven by the fish 
farmers that all interactions between these species and the fish farms can be 
controlled by non-lethal means. (See also Principle 4 on predator control) 

 
Water quality criteria 
 
• Farms should be appropriately scaled to ensure that discharges generated are 

within the assimilative capacity of the receiving waters in the vicinity of the fish 
farm. 

 
 
 

The Gold Standard 
 

A fish farm whose site/s has/have been subject to a comprehensive environmental 
review sited within a local Marine Spatial Plan (or Aquaculture Framework Plan until 
Marine Spatial Planning comes into force) that serves to assess and minimise 
cumulative effects.  

  
The farm sites, to be classed as appropriate, should ensure that: 

 
o Interaction with wild salmonids is avoided or minimised through 

participation in Area Management Agreements where available. 
o Impacts on important benthic biodiversity are avoided through good 

management practice. 
o Predator interactions are avoided or minimised by a range of non-lethal 

effective means. 
 

                                            
8 http://www.opsi.gov.uk/legislation/scotland/acts2004/20040006.htm 
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Principle 2. The use of sustainable sources of fish feed 
 
MCS believes that fish feed should be manufactured from a combination of 
environmentally sustainable marine and non-marine raw materials from 
independently certified sustainable sources, and from fish processing 
trimmings. Feed use should also be optimised to ensure wastage is minimised 
whilst food conversion ratios are maximised. 
 
In 2005 aquaculture accounted for 47.8 (33.8%) of the 141.6 million tonnes of global 
fisheries production, with the remaining 93.8 million tonnes from wild capture 
fisheries. In 2015 the global demand for fish is predicted to rise to 172 million tonnes 
and aquaculture is predicted to grow to meet this demand, supplying 39%, or 67 
million tonnes, of global fish requirements9 
 
Of the predicted 172 million tonnes of fish required in 2015, 137 million tonnes will be 
required for food, while the remainder will be required for reduction fisheries, which 
are used for the production of fishmeal and fish oil for animal feeds and non-food 
uses. In 2002 the aquaculture industry used 46% of the global supply of fishmeal, 
with pigs (24%) and poultry (22%) being the next two largest users. In the same year 
aquaculture used 81 % of the global supply of fish oil, with the remainder being used 
by the food industry (14%) and industrial use (5%)10.  
 
As most finfish species farmed within the UK, such as salmon, trout, halibut and cod, 
are carnivores the UK aquaculture industry is highly dependent on reduction 
fisheries, (sometimes referred to as “industrial” fisheries) to produce fishmeal and fish 
oil to feed the farmed fish. If the aquaculture industry continues to grow as predicted, 
requirements for marine feed raw materials will not be able to be met by increasing 
fisheries on these industrial or feed grade fish, as many species used for fishmeal 
and oil are already either fully/over exploited (31% of the top 10 species used for fish 
feed) and/or not adequately assessed (63% of the top 10 species)11. Many marine 
species such as juvenile carnivorous fish (e.g. cod) and sea birds also depend on 
these fish stocks for food in their natural environment, but the implications of 
continuous large-scale exploitation of this food source are poorly understood. The 
uncertain effect of climate change on all fish stocks adds further pressure. 
 
MCS’s aim is to promote the use of the most sustainable sources of raw materials 
available for inclusion in fish feeds, ensuring that the long-term sustainability of wild 
capture fisheries is achieved and maintained and wider ecosystem effects are 
identified and minimised. 
 
 
 

                                            
9 FAO State of World Fisheries and Aquaculture 2006 
10 Pike, I. 2005. Eco-efficiency in aquaculture: global catch of wild fish used in aquaculture. 
International Aquafeed, 8 (1): 38-40 
11 Advice on the sustainability of the top ten feed species and 19 stocks of: Peruvian anchovy, sardine, 
jack mackerel, blue whiting, herring, sandeel, capelin, European sprat, Norway pout and horse 
mackerel was collated from the latest ICES advice (2006) and FAO recent reports (State of World 
Fisheries and Aquaculture 2006 and Review of World Fisheries 2005). 
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Criteria for sustainable feed supply 
For producers using feeds based on or including marine ingredients from wild 
capture fisheries, the following criteria should be considered a minimum12: 
 

• Sustainable fisheries - The utilisation of species from feed fisheries that are 
independently certified as sustainable by organisations such as the Marine 
Stewardship Council, whose assessments are based on the UN’s Food and 
Agricultures Organisation’s (FAO) Code of Conduct for Fisheries, and who 
ensure ecosystem effects of such fisheries are included in their assessment 
process. Until such time as these certified fisheries are in place, producer 
companies should as a minimum have a policy in place to ensure that feed 
fish fisheries are excluded from their aquafeeds if they are assessed by ICES / 
FAO or other recognised scientific bodies as being of unknown stock status; 
below safe limits and/or harvested unsustainably and/or whose fishery is 
known to have adverse effects on the wider ecosystem such as seabird 
breeding success. 

• Fishmeal and fish oil replacement – MCS encourages the partial 
substitution (% dependant on species), of the marine component of the feed 
derived from wild capture fisheries with replacement proteins/oils derived from 
vegetable sources (Soya, rape, palm etc), provided it can be demonstrated, 
for example, through an independent assessment scheme (such as that being 
developed for soy and palm oil 13), that those sources are also from a 
sustainable supply. Other sources of raw materials that are suitable as a 
replacement for wild capture fisheries should also be considered, for example 
marine worms and algae derived oils, provided they too are from a sustainable 
source, as should the use of blood meals permitted for use in the UK. 

• Trimmings – The use of trimmings from fish processing in the manufacture of 
fish feeds should be maximised, ensuring as much as possible that such 
sources are from sustainable stocks (see above), as such use will help to 
reduce the pressure on wild capture fisheries. 

• Effective feed management – Systems should be in place to ensure that 
feed wastage is minimised and feed uptake is maximised. Systems such as 
feedback loops, underwater camera’s and experienced, diligent staff can 
ensure that the feed used is effectively utilised. By reducing feed wastage to a 
minimum immediate savings are made in raw material requirements and 
benthic impacts. 

• Food Conservation Ratios (FCRs) - Systems should be in place to monitor 
and rectify any increase detected in FCR’s of the species farmed. 

 
 

                                            
12 For fish fed on vegetarian diets “Sustainable Fisheries” and “Trimmings” criteria do not apply 
13 Round Table on Responsible Soy. Principles: http://www.responsiblesoy.org/eng/index.htm. 
Roundtable on Sustainable Palm Oil:  http://www.rspo.org/  
 

http://www.responsiblesoy.org/eng/index.htm
http://www.rspo.org/
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The Gold Standard 

 
The long term goal is to ensure that all farmed finfish are grown on diets whose 
components are sourced from independently certified sustainable supplies and 
whose diets maximise the benefits of fish meal and oil consumption whilst minimising 
ecosystem effects. By combining sustainable marine and non-marine raw materials 
to ensure that the greatest nutritional benefit is achieved in the most sustainable way 
possible and maximising feed use, progress can be made to achieving this goal. 
 
 
 
Principle 3.  Inputs into the marine environment - minimisation and remediation 
 
MCS believes that alternative and continuous methods of reducing the 
environmental impact of farm generated marine pollutants should be explored. 
 
A range of chemicals are used in marine aquaculture operations and these can be 
categorized as disinfectants, antifoulants and medicines (including vaccines). The 
Scottish Environment Protection Agency (SEPA) issue discharge consents for the 
use of chemicals on fish farms under The Water Environment (Control of Activities) 
(Scotland) Regulations 2005. 
 
However, the wider environmental impacts of some chemicals, such as copper based 
antifoulants, requires further research14 due to the potential adverse effects on 
surrounding marine life15. In light of this need, and to further minimise environmental 
impacts MCS would like to see alternatives to potentially toxic chemical usage fully 
explored and commercially trialled. 
 
Criteria for environmental impact minimisation 
 
In order to minimise the effects/impacts of the farm on the surrounding marine 
environment, MCS believes the following criteria must be met: 
 
Antifoulants 
 
MCS believes that no toxic antifoulant treatments should be used on marine 
fish farms. 
 
Antifoulant chemicals are used to treat sea pen nets to ensure that biological build 
up, which can reduce water flow rate through the net, is minimised. Copper is toxic to 

                                            
14 Scottish Aquaculture Research Forum. Call for proposals 2006. 
15 Vonhoegen, G. 2004. Potential effects of copper from antifoulants coatings used on sea cage nets. 
PhD thesis. University of Stirling. 
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marine organisms16 yet 19 out of 24 antifoulants licensed for use in Scotland are 
copper based17.  
 
There are alternative methods of cleaning nets that do not rely on the use of copper 
based products. Nets can either be: removed from the water and allowed to weather 
(the swim through system), washed in-situ by means of a high pressure jet of water 
or removed from the water and cleaned using a hot water power wash. Other anti-
foulant compounds are also being developed that are not based on copper 
compounds and are therefore not toxic to marine life. In light of the knowledge that 
copper and its compounds are toxic to marine organisms, combined with the proven 
effective use of alternative chemical free/non-toxic net cleaning methods, MCS 
believes that no chemical antifoulant treatments should be used on marine fish 
farms. 
 
Sea lice treatments 

 
MCS would like to see continued research and commercial trials undertaken on 
alternative sea lice control measures, and research undertaken on the local 
effects of current sea lice treatments on marine life.  

 
MCS understands the need to control outbreaks of sea lice on fish farms, both from 
an animal welfare perspective and to prevent the spread of lice to wild stocks. 
MCS supports the work of the tripartite working groups18 and the aims and objectives 
of the Area Management Agreements (AMA's) in minimising the effects of salmon 
farming on wild salmonid stocks. In recognition of this work and the need to treat sea 
lice infestation to maintain welfare standards, MCS understands that the use of 
synthetic pesticides is currently required. Fish farmers should follow the “National 
Strategy for the Control of Sea Lice on Scottish Salmon Farms” as set out in Annex 8 
of the Code of Good Practice and the advice given in the leaflet “Avoiding Resistance 
on Sea Lice” referred to in Annex 7 of the same document. 
 
MCS would like to see the collation and distribution of sea lice datasets arising from 
the Tripartite Working Group Area Management Agreements, enabling such 
information to be utilised in future site selection and monitoring work. 
 
The use of cleaner wrasse for biological control of sea lice is used in other salmon 
farming countries such as Norway. Within the UK wrasse are rarely, if ever used. 
There is no managed fishery for wrasse in the UK, and to comply with regulations 
wrasse would have to be farmed in the area in which they were to be used. MCS 
would like to see trials undertaken to assess the feasibility of using wrasse as an aid 
to sea lice management, including developing welfare guidelines for their use. 
 

                                            
16 Overview assessment: Implementation of PARCOM Recommendation 94/6 on Best Environmental 
Practice (BEP) for the Reduction of Inputs of Potentially Toxic Chemicals from Aquaculture Use” 
(OSPAR, 2006) 
17 Scottish Executive Central Research Unit. 2002. Review and Synthesis of the Environmental 
Impacts of Aquaculture. 
18 Scottish Executive Tripartite Working Group http://www.scotland.gov.uk/Topics/Fisheries/Fish-
Shellfish/18677/14220 
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Research has been undertaken by the University of Aberdeen on the use of 
signalling chemicals to act as attractants and repellents for sea lice. MCS is keen to 
see this project undergo commercial trial to ascertain its feasibility for wider use. 
  
 
Antibiotics 
 
MCS recognises that the UK aquaculture industry has made significant advances in 
minimising the use of antibiotics in finfish farming. In 1993, only 5,500 tonnes of 
salmon were produced for every tonne of antimicrobials sold, in 2000 this figure 
increased to 67,000 tonnes of salmon for every tonne of antimicrobials19. This has 
been achieved through better husbandry techniques and the development and use of 
effective vaccines. 

 
Although the environmental effects of antibiotic build up beneath sea pens is likely to 
be small it still remains unquantified, therefore MCS does not support the 
prophylactic use of antibiotics for disease prevention, but recognises the need for use 
of antibiotics in situations essential for fish health and welfare purposes. 

 
Vaccines 

 
MCS supports the use of vaccines to prevent disease outbreak in areas/situations of 
known risk. MCS also strongly supports research being undertaken to develop a sea 
lice vaccine. 
 
Disinfectants. 
 
The use and disposal of disinfectants on marine fish farms should be carried out in 
accordance with COSHH regulations. 
 
Organic waste 
 
The determining factors for organic waste outputs and dispersal are the biomass of 
farmed fish within an area and siting of farms.  SEPA impose consent limits on fish 
biomass and stocking density 20 to prevent build up of organic waste and to maintain 
water quality standards. MCS guidelines for siting requirements are outlined in 
Principle 1 and stocking density in Principle 5. 
 
MCS supports the development and use of any feed monitoring system that monitors 
the amount of uneaten feed and allows feed amounts to be adjusted accordingly to 
minimise waste and benthic impact. 
 
MCS supports the increasing research and commercial trial of polyculture or 
integrated aquaculture, a method of farming finfish and filter feeders such as shellfish 
in adjacent waters. There are a number of marine species that are suitable for 
                                            
19 VMD. 2000.Sales of antimicrobial products used as veterinary medicines, growth promoters and 
coccidiostats in the UK in 2000. http://www.vmd.gov.uk/ 
20 SEPA Fish farming manual. Available online at: 
http://www.sepa.org.uk/guidance/fishfarmmanual/manual.asp 
 

http://www.vmd.gov.uk/
http://www.sepa.org.uk/guidance/fishfarmmanual/manual.asp


Edition One May 2007 
 

polyculture and more than one can be grown at each site. Sea urchins, which feed on 
uneaten feed pellets from salmon feed, are being trialled at present. Seaweed such 
as dulse can also be farmed adjacent to finfish cages to utilise nutrients in the water 
column. 
 
Fallowing 
 
Fallowing sites post harvest for a minimum period of 6 weeks is a basic requirement. 
A longer fallowing period, such as that achieved by a site rotation system between 
production cycles, allows for greater recovery of the benthos underneath the cages 
and can aid sea lice management measures. MCS supports the use of site rotation 
and/or extended fallowing periods to minimise/remediate benthic impacts. 
 
Litter 
 
Although no formal schemes currently exist to deal with litter on fish farms, it is illegal 
to dispose of litter in the marine environment and farms should ensure that all litter is 
accounted for and disposed of correctly. MCS recommends that farms should recycle 
as much litter as they can on-site and encourage local site recycling schemes. The 
scheme established by Shetland Aquaculture and Shetland Amenity Trust 21 is a 
good example of the kind of initiative that should be encouraged. Ensuring staff 
dispose of waste properly to prevent prosecutions and providing recycling facilities on 
site should be a basic requirement of all farms. MCS would also encourage fish 
farmers to take part in litter campaigns such as the annual MCS Beachwatch event 
and Adopt-a-Beach scheme. 
 
 

The Gold Standard 
 

Farms should comply with the following criteria where appropriate: 
 

• Employ non-toxic antifoulant measures on all pens; 
 

• Control sea lice with a range of management and control measures that do not 
rely solely on sea lice treatments; 

 
• Operate within an Area Management Agreement framework if applicable; 

 
• Minimise/remediate benthic impacts and nutrient discharge by use of a 

combination of polyculture/reduced stocking densities/appropriate siting/feed 
management/fallowing/ and/or site rotation; 

 
• Ensure responsible disposal and recycling of all litter and redundant 

equipment. 
 

                                            
21 Shetland Amenity Trust, further information available online: http://www.shetland-
heritage.co.uk/amenitytrust/ 
 

http://www.shetland-heritage.co.uk/amenitytrust/
http://www.shetland-heritage.co.uk/amenitytrust/
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Principle 4.  Minimisation of wider ecosystem effects. 
 
Escapes 
  
MCS believes that fish farmers have a responsibility to ensure the nets and 
pens they use are of the best design, are properly secured, anchored, 
maintained and located to ensure all fish are contained even in the most 
adverse weather conditions. 
 
Escaped farmed fish have a number of deleterious effects as they can22: 
• Breed with wild fish leading to genetic dilution;  
• Displace eggs and destroy redds of wild salmon (in the case of escape farmed 

salmon);  
• Put pressure on natural resources such as food and territory through competition 

with wild species; 
• Spread disease.  
 
Wider implications of escapes are: 
• Attraction of temporary fisheries that are difficult to enforce and can result in 

uncontrolled bycatch of wild fisheries. 
• Interference with research and monitoring programmes by distortion of data. 
 
In addition to the siting criteria listed in Principle 1, which would ensure that fish 
farms were not situated in areas where they would have an adverse impact on 
sensitive marine habitats and other species, including wild salmon and trout, the 
following criteria should also be met: 
 
Criteria to minimise effects on wild fish populations 
 
Prevention of escapes 
 

• Pens - MCS would like a minimum legal requirement for pen design 
introduced to ensure that pens are sufficiently robust and reflect advances in 
design and materials.  Design, construction and maintenance of pen nets and 
moorings should comply with the containment requirements as set out in the 
Industry Code of Good Practice23, and should also ensure the following: 
 

o Farms should have evidence, such as manufacturers specifications, to 
support that the pens/nets used are suitable for the environment in 
which they are to be used. 

 
o Particular attention should be paid to the design, mooring and resilience 

of pens to be used in more exposed, higher energy environments such 
as those found in offshore waters. 

                                            
22 Naylor, R., Hindar, K., Fleming, I., Goldburg, R.,Williams, S.,Volpe, J.,Whoriskey, F., Eagle, J., 
Kelso, D.& Mangel, M. (2005). Fugutive salmon: Assessing the risks of escaped fish from net pen 
aquaculture. BioScience 437. Vol 55, No 5. 
23 A Code of Good Practice for Scottish Finfish Aquaculture. 2006. 
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o Mooring and siting of pens is a key factor and should be carried out in 

such a way as to reflect the specific conditions on site, with guidance 
from the manufacturer. 

 
o Pens, nets and moorings should be inspected on a regular basis as 

part of a planned maintenance schedule, and repaired/replaced as 
soon as damage/wear is noted. Such inspections should be recorded. 

  
o Where possible escape minimisation and predator control should be 

combined, such as through the use of double pen netting. 
 

• Staff Training - All farm staff should receive appropriate training, such as 
NVQ/SVQ, to ensure that correct handling and stockmanship takes place, and 
that quick and effective procedures are implemented in the event of heavy 
weather that could lead to an escape, and in the event of an escape itself. 

 
.Management  

 
Farms should: 

 
• Have a Containment Code of Practice either as part of their 

Environmental Management System manual or as a separate 
document, within which the procedure for reporting, recording and 
minimising escapes is outlined. 

 
• Have in place stock recovery systems and systems to prevent the 

incursion of or remove farmed fish that have or are entering wild 
salmonid systems. 

 
• Have appropriate security measures where there is a possibility of 

malicious damage and/or deliberate release of fish. 
 

 
In the event of an escape 

 
• All escapes should be immediately reported to the relevant authorities as required 

by legislation. 
 
• The procedure outlined in the Containment Code of Practice should be 

immediately implemented. 
 

 
Best practice 
 

• To best ensure the implications and effects of escaped farmed fish are 
understood and prevented an environmental risk assessment should be 
included as part of the Environmental Impact Assessment. 
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• The feasibility of identifying individual farmed fish to better monitor origin and 
numbers of escapes should also be investigated, and the various methods of 
achieving this explored. This practice, already trialled in the USA and Iceland, 
enables: 

 
o Accurate identification of farmed and wild salmon. 
o Better spatial and temporal knowledge of post-escape migration 

patterns. 
o Escapee traceability back to source, assisting in the prevention of 

further escapes. 
 

  
 

Predator control  
 
MCS does not advocate the use of lethal measures for predator control and advises 
all fish farmers to employ non-lethal predator deterrent and control measures. 
  
In the first instance MCS believes that all fish farms should be sited in areas that 
avoid predator interaction. Seal breeding grounds and haul out sites and predatory 
bird nesting sites are examples of areas that should be avoided unless it can be 
proven that such sites do not result in intended or unintended lethal control. 
 
There are a range of non-lethal measures available to the fish farmer such as 
additional and strengthened netting; tension (Froya) rings; acoustic deterrent devices 
and human presence and MCS encourages the use of a number of these rather than 
the reliance on one particular method.  
 
It must be noted however that acoustic deterrents may not remain effective in the 
long term and may have adverse effects on other marine species. MCS would like to 
see more comprehensive research undertaken in this area. 

 
If any unavoidable lethal measures are taken to deal with predators they should be 
recorded in the Environmental Management Plan. In the case of persistent predators 
the predator control policy should be reviewed and alternative/additional non-lethal 
control measures employed, or the siting of the farm should be reviewed. 
 
The use of anti-bird predator top nets should ensure that nets are as visible as 
possible, within the constraints of planning requirements, with a small enough net 
size to prevent entanglement. Although this incurs greater cost, the investment is 
minimal (approximately £100 more compared to standard nets), and results in fewer 
instances of entanglement.  
 
 

The Gold Standard 
 
 

• A containment and management system that includes a comprehensive 
Containment Code of Practice and that prevents fish escaping into the 
surrounding waters. 
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• Total reliance on non-lethal predator deterrent and control measures 
 
. 
Principle 5. Optimal fish welfare and environmental management. 
 
Optimal fish welfare.  
 
MCS believes that high standards of welfare should be maintained throughout 
the farming, harvesting and slaughter process.  
 
To ensure the highest standards of fish welfare are achieved and maintained, 
schemes such as the RSPCA Freedom Food scheme24 should be adopted. Fish 
farms accredited under this scheme achieve stringent, independently certified welfare 
standards. For farms not participating in such schemes, or for those farmed species 
that are not covered by such schemes, their production standards must ensure 
equally high welfare standards are incorporated. 
 
Criteria for high standards of welfare 
 
MCS believes that in order to ensure a high standard of fish welfare, farms should 
adhere to the following current five freedoms as defined by the Farm Animal Welfare 
Council and incorporated in the RSPCA monitored Freedom Foods Scheme: 

 
• Freedom from hunger and malnutrition 
• Freedom from discomfort 
• Freedom from pain, injury and disease 
• Freedom to express normal behaviour 
• Freedom from fear and distress 

 
Stocking densities 
 
The stocking density should be set to reflect the conditions of the specific site and the 
species farmed, for example Freedom Foods standards specify that in open sea 
cages the maximum stocking density for Atlantic salmon is 15kg/m3.   
 
Stocking densities should ensure that optimal fish health and welfare is maintained 
as demonstrated by the fish: 
 

o Showing good fin condition 
o Demonstrating normal behaviour 
o Demonstrating normal swim pattern 
o Showing no excessive eye damage 
o Showing no excessive scaling 

 
                                            
24 RSPCA Freedom Food Scheme, for more information go to: www.freedomfood.co.uk 

http://www.freedomfood.co.uk/
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• Stocking densities should also ensure the risks of pathogen transfer and disease 
outbreak are minimised. 

 
 
Harvesting and Slaughter 
 
The harvesting and slaughter process must be carried out in such a way to ensure 
stress and suffering is minimised. Guidelines on how this can be achieved are set out 
in the Freedom Food Scheme and by the Humane Slaughter Association. 
 
Each farm should have a Veterinary Health Plan as part of their Environmental 
Management System. This should be updated annually with input from a designated 
veterinary surgeon. It should include monitoring and control of fish health and 
diseases, risk assessment, a record of chemical/medicine usage and disease 
outbreak including sea lice infestation. 
 
 
Environmental Management 
 
MCS believes that an effective, independently audited environmental 
management system should be in place. 
 
Environmental Management System 
 
To ensure effective environmental management on a fish farm, a comprehensive 
Environmental Management System (EMS) needs to be in place. The EMS should 
encompass a number of practices within the farming operation including, of particular 
interest to MCS: 
 

• Environmental Management Plan 
• Regular independent monitoring against farming standards employed, both 

internal and external 
• Veterinary Health Plan 
• Containment Policy 
• Effective collaboration with other farms and interest groups 

 
Preventing disease transfer  
 
All methods of prevention of possible disease transfer should be employed as 
prescribed by the A Code of Good Practice to Avoid and Minimise the Impact of 
Infectious Salmon Anaemia (ISA), A Code of Good Practice for Scottish Finfish 
Aquaculture and Area Management Agreements. 
 
It is imperative that the parasite Gyrodactylus salaris is prevented from entering UK 
waters from infected areas such as Norway.  

 
Criteria for best environmental management practice: 
 
MCS believes the following criteria should be considered a minimum: 
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• Farms should comply with all relevant legislation, official guidelines and Codes 
of Practice (such as the Code of Good Practice25, the Code of Practice to 
Avoid and Minimise the Impacts of Infectious Salmon Anaemia26 etc). 

• Farms should have an Environmental Management Plan (EMS) that includes 
plans for monitoring and improving the following: 

 
o Control of sea lice 
o Surrounding water quality 
o Prevention of escapes 
o Organic waste reduction and/or remediation (such as the use of 

polyculture) 
o Use of chemicals and medicines 
o Protection of biodiversity 
o Control of predators 
o Biological oxygen demands 
o Prevention of disease transfer to wild stocks 

 
• A containment policy should be included in the EMS, incorporating the 

prevention of escapes through staff training and correct handling procedures; 
net inspections and repairs; and clear procedures in the event of an escape 
including all relevant contact details. All staff should be familiar with the 
content of the containment policy to ensure that action is taken rapidly in the 
event of an escape. 

• Farms should co-ordinate their site management practices with neighbouring 
farmers through Area Management Agreements where available. This is 
particularly important in terms of sea lice outbreaks and treatments, to prevent 
re-infestation from adjacent farms.  

• Farms should work with Fisheries Trusts and other wild fish interests to ensure 
that wild populations of salmon are not adversely impacted by the farms’ 
activities. 

 
The Gold Standard 

 
• Farms that incorporate the highest standards of fish health and welfare into 

their farming process as demonstrated by participation of such schemes as 
Freedom Foods where available. MCS encourages farms to gain RSPCA 
Freedom Food certification to communicate such high welfare standards to the 
consumer.  

 
• Farms that have an effective, independently audited Environmental 

Management System that incorporates all environmental operational aspects 
of the business and who utilise the information gained to improve their 
environmental performance year on year in a measurable way. 

 

                                            
25 A Code of Good Practice for Scottish Finfish Aquaculture. Available online: 
http://www.scottishsalmon.co.uk/dlDocs/CoGp.pdf 
 
26 A code of practice to avoid and minimise the impact from ISA 
http://www.marlab.ac.uk/FRS.Web/Uploads/Documents/ISACodeofPractice.pdf 

http://www.scottishsalmon.co.uk/dlDocs/CoGp.pdf
http://www.marlab.ac.uk/FRS.Web/Uploads/Documents/ISACodeofPractice.pdf


Edition One May 2007 
 

 
Principle 6. Continuous improvement and research 
 
MCS believes that continued industry participation in research projects, and 
active involvement in finding innovative ways to achieve best practice is 
essential.  
 
The aquaculture industry is proactive in funding and participating in a diversity of 
research projects such as improving animal welfare and developing innovative feeds. 
MCS recognises this commitment to research and is keen for the industry to engage 
other areas of research such as wildlife recording. 
There are a number of ways that fish farmers can support improvements in farming 
practices and gain a better understanding of environmental effects. 
 
Participatory Schemes: 
 

MCS Marine recording scheme  
 
Marine recording schemes are an example of how the industry and conservation 
organisations can work together. Fish farmers spend the majority of their day at or on 
the sea and are able to spot a wide range of marine life from jellyfish to basking 
sharks.  
 
Farms should participate in the “MCS Recording Scheme for Fish Farmers27” That 
allows farms to not only identify the number and types of potential predators around 
the pens and plan accordingly, but also contribute to our knowledge of wildlife 
distribution and how this varies according to factors such as climate change. Data 
from recording schemes can play a crucial role in conserving biodiversity, particularly 
threatened and /or declining species. 
 

Underwater clean ups 
 
Underwater clean ups are part of our wider Beachwatch litter survey work. They 
provide the framework for divers to get involved in clean up and litter survey work as 
part of their dives and provide MCS with key information on the sources of litter found 
in the marine environment. For more information go to 
http://www.adoptabeach.org.uk/pages/page.php?cust_id=39 
 

Integrated aquaculture/Polyculture  
 
Polyculture is the practice of farming more than one species in the same area 
simultaneously. For example finfish such as salmon can be produced alongside sea 
urchin and/or seaweeds. Not only does the farming of more than one species provide 
an additional cash crop, it may also help to reduce dissolved nutrients such as 
nitrogen in the water column28. 
                                            
27 Contact Dawn Purchase 0131 226 3113 to request a recording pack 
28  “Is cultivation of seaweeds next to fish farms in Scotland an option?”  Scottish Association for 
Marine Science and Queens University Belfast. Presentation given at Integrated Aquaculture 
Workshop 2005 
 

http://www.adoptabeach.org.uk/pages/page.php?cust_id=39
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The Gold Standard 

 
Participation in any research or recording scheme, including the MCS Marine 
Recording Scheme for fish farmers. 
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