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Agrimarine Industries Inc. 
Comments on the Salmon Aquaculture Dialogue Second Draft Standards for 
Responsible Salmon Aquaculture. 
 
May 2011. 
 
 
Comments: 
 
  
1.0 
2.1 
The AZE is easily delineated under a net-pen array typically used in the salmon 
aquaculture industry.  Solid-wall containment systems release only a small proportion of 
solid wastes and that as fine suspended particles that do not settle within the site 
boundaries.  Similarly, dissolved wastes are carried beyond the site boundaries and 
circulated by ocean currents until assimilated by marine plants.  While we are not very 
familiar with SEPA AUTODEPOMOD, available information indicates that this package 
primarily models solids deposition and degradation, and suggests a maximum sustainable 
site biomass and feed rate based on the assumption that all solids are released to the 
environment.  We recommend that solid-wall containment vessels incorporating solids 
separation be exempted from  a model or distance-based definition of AZE, and that 
redox and sulfide electrode potential measurements of sediments, together with the 
benthic impact indices listed on page 15, be the only measures required for determination 
of compliance by floating solid-wall containment systems. 
 
2.2 
This section also is based on the assumption of open net pens operating within a larger 
ocean lease.  Solid-wall containment systems typically operate with supplemental oxygen 
and feedback-control systems.  DO is maintained at a predetermined setpoint, so that 
variations in ambient DO and metabolic oxygen demand are accommodated through 
automatic adjustment of the oxygen delivery rate to the rearing enclosure.  Similarly, 
measured or modeled nitrogen and phosphorous level in the discharge stream is 
maintained at a set level by varying water exchange rate.  Although upset of the control 
system may occur occasionally, routine reporting of the setpoint may be considered 
unnecessary, and we suggest that an explanation of the system setpoints be submitted in 
lieu of water quality reports. 
 
2.3 
Aquaculture feed suppliers guarantee the proportion of fines as part of feed supply 
agreements.  Feed is passed over a power screen prior to leaving the mill and breakage 
during transport is unlikely, so adherence to section 2.3.1 is therefore not difficult.  The 
apparent assumption that only fines and fragments go uneaten, while all whole pellets are 
consumed within the net is, however, unsupportable.  In solid-wall containment 
enclosures with standpipe discharges, discharge of uneaten pellets to the environment is 
prevented.  Although variable-rate feed delivery and underwater video monitoring are 
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used, uneaten pellets are often found in the recovered solid waste stream.  In open net-
pens feed pellets fall through the net into the environment in a few seconds, unless eaten 
by the fish.  In our experience, even the most careful observation of feeding behavior is 
insufficient to prevent escape of some proportion of the pellets, possibly as much as 2-3% 
as modern salmon farms use up to 10 tonnes of feed per day, release of even 1% as 
uneaten feed represents a significant and disruptive introduction of nutrient into the 
marine environment.  We propose that instead of percentage fines, animal nutrient release 
should be quantified by observation of wildlife behavior in and around the aquaculture 
lease.  Significant congregation of wild birds, fish, and marine mammals should be 
interpreted as an indicator of feed release, and corrected through installation of effective 
flow barriers. 
 
2.4 
2.5 
Interaction with wildlife is encouraged by the presence of food and habitat.  Food may be 
the feed pellets discharged from the rearing enclosures, fecal matter (in the case of 
detrital feeders), and farmed fish themselves, if visible (in the case of predators).  Habitat 
is provided by high surface-area components such as nets.  Lethal measures and acoustic 
deterrents can only partly mitigate these attractants.  An effective solution can only 
involve effective removal of feces and uneaten feed from the discharge stream, and 
isolation of the farmed fish behind an opaque and odor-blocking barrier. 
 
2.6 
 
3.1 
In AgriMarine’s experience to date, no sea lice infestations have been found on Atlantic 
or pacific salmon species.  This may indicate significant and possible reasons include 
deterrence of sea-lice attachment due to oxygen super saturation, and avoidance of motile 
life stages due to the increased depth of seawater intakes.  We recommend that 
continuous high-resolution video monitoring, using a camera system capable of resolving 
life stages of attached sea-lice, be substituted for handling and manual inspection of fish, 
unless a significant infestation becomes apparent, and that monitoring of wild fish be 
avoided.  Per footnote 27, weekly underwater video recordings should be acceptable as 
proof of sea-lice testing in solid-wall containment systems. 
As we are unaware of any case where serious sea-lice amplification has occurred in 
farmed pacific salmon, we further recommend that pacific salmon be exempt from this 
criterion. 
 
3.2 
3.3 
 
3.4 
Some of this section is not relevant to solid-wall containment systems.  Production 
planning includes routine inspection of equipment between production cycles.  
Composite and steel components are designed for service life of 20 years or more, and 
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netting is used only for ‘jump nets’ and (flying) bird barriers.  We recommend that solid-
wall system be exempt from indicator 3.4.6. 
 
4.1 
4.2 
4.3 
4.4 
4.5 
 
4.6 
On-farm energy consumption is only one small part of the total energy and GHG impact 
incurred in delivering cultured fish to the consumer.  The greatest potential energy / GHG 
benefit of solid-wall containment systems lies in their siting.  Improved feed conversion 
ratio, reduced benthic impact and the ability to draw cool water from depth may allow 
producers to locate closer to markets, and avoid transportation of feed, fish, personnel, 
and supplies to and from remote sites.    This criterion should be broadened to include 
impacts related to the entire supply chain, including all inputs such as feed, equipment, 
staff, harvest, processing, and transportation to market. 
 
4.7 
This criterion is not relevant to solid-wall containment systems that use mechanical 
cleaning methods, and should not apply to such. 
 
5.1 
5.2 
 
5.3 
As per criterion 3.1, reporting under this criterion should only be required when 
significant sea-lice infestation has been observed, and chemical therapeutants used.  Non-
persisting treatments such as oxygen and active-oxygen species should be exempt. 
 
5.4 
Solid-wall containment systems provide an effective bio-security barrier between 
adjacent enclosures at the same site, and should be exempt from this criterion 5.4.1.  
Surface bio security barriers including footbaths, equipment disinfection stations, and 
hand wash stations such as those used at other facilities where multiple year classes are 
present, like land-based farms and hatcheries, should be used. 
 
5.5 
6.1 
6.2 
6.3 
6.4 
6.5 
6.7 
6.8 
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6.9 
6.10 
6.11 
 
7.1 
7.2 
7.3 
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Comment form for Draft Salmon Aquaculture Dialogue Standards 
 

Public Comment Period 2: May 16, 2011 to June 14, 2011 
 

Email the completed comment form to salmonaquaculture@wwfus.org by 11:59 p.m. EDT June 14, 2011. 
 
*Name: Rebecca Clarkson 
*Organization/Company: Aquaculture New Zealand Ltd (AQNZ) 
*E-mail address: 
  
Note: Information with an asterisk is required, as all comments will be posted with attribution (commenter’s name and organization/company) on the 
salmon Dialogue website. This is in line with the Dialogue’s policy of being transparent. The commenter’s 
e-mail address will not be posted but is required in case we need to contact you for clarification on a comment. 
 
COMMENTS ON STANDARDS FOR GROW-OUT 
Principle Criteria/Indicator 

/Standard (e.g., 
2.1.2) 

Comment(s) Proposed solution or amendment 

Principle 1    
    
Principle 2 2.1.1 In NZ the AZE = Mixing Zone which is 

established through the RMA process and 
included in the farm permit 
 

Add new option “Standard must be within the 
permitted levels set in the resource consent by 
local authority”  

 2.1.1 – 2.1.4 
 
 
 
 
2.1.2 
 
 
2.2.1 -2.2.3 
 
 
 
 
 

SAD standards defining  “AZE as a distance 
of 30m from cages” are too prescriptive and 
do not allowfor local management of 
conditions of consent 
 
Agree with broadening the methodologies 
used to test the standards 
 
Agree with standards however allowance 
should be made to review and amend the 
periodicity (weekly) of monitoring if the 
farm has met the standards over 52 week 
period 
 

Require a broader definition of AZE and one 
which reflects local planning rules and 
decisions 
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 2.5.3 
 
 
 
2.5.6 

Whilst we sympathise with the standard in 
most instances such mortalities will be 
outside the control of the farmer. 
 
Ditto above, especially in the case of marine 
mammals however the standard is 
acceptable 

Amend standard to read “0 deliberate 
mortalities” 
 

Principle 3 3.1.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.1.3 
 
3.1.4 
 
3.1.6 
 
3.1.7 
 
3.1.8 
 
3.2.1 
 
 
 
 
 
 
 

This is difficult in NZ. There are three sea 
cage growing areas each operated by one 
company the areas are >300km apart. So 
whilst we do not have ABM zones we do 
have ”company based management”  zones. 
This meets the requirements for an ABM 
because there is 100% involvement of the 
farmers in the area.  
 
Participation in the area base management 
schemes are for managing disease and 
parasite treatment.(Appendix II). Salmon 
diseases and sea lice do not occur in NZ 
 
Not applicable to NZ (no sea lice) 
 
Ditto above, testing not required 
 
Not applicable to NZ (no sea lice) 
 
Ditto above 
 
Ditto above, no testing required 
 
King salmon is not a native of NZ (it was 
introduced in 1890’s) and is now widely 
spread through the centre regions on the east 
coast of the South Island. The species has 
never been “widely commercially 
produced” as it was introduced as a 
recreational fish(ery). 
 

Amend the standard(s) to reflect NZ situation 
 
 
 
 
 
 
 
 
Amend standard(s) to reflect that these 
standards are currently not applicable to NZ 
 
 
 
Ditto above 
 
Ditto above 
 
Ditto above 
 
Ditto above 
 
Ditto above 
 
Ditto above, the NZ industry cannot meet the 
wording of this standard. Amend wording of 
standard by inserting the words “or 
acclimated” after the word “production” 
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3.4.1 This standard is difficult to manage because 
of innate difficulty of counting escapees 

Amend standard to provide for this uncertainty 

    
Principle 4  The purpose of Principle 4 is acknowledge 

by the NZ industry however as in most 
countries farmers will rely on the standards 
of their feed manufacturers to reach these 
standards 

 

    
Principle 5 5.1.1 

 
 
 
5.1.2 
 
 
 
 
5.1.4 
 
 
 
 
5.2.1 
 
 
 
5.2.2 – 5.2.8 
 
 
5.3.1 and 5.3.2 
 
 
 
5.4.1 
 
 
 

Acknowledged however it needs to be 
stressed that currently salmon diseases and 
parasites do not impact farm salmon in NZ  
 
Acknowledged but currently an un-needed 
extra cost for NZ farmers 
 
 
 
Mortalities are recorded in NZ but there is 
no reason for post mortem – only adds cost 
 
 
 
Acknowledged, but currently not needed, 
therapeutants, medicinal treatments and 
chemicals not used on farms 
 
Ditto above 
 
 
This indicator is not relevant to NZ. Single 
year class management occurs where it is 
desirable to break disease/parasite cycles. 
 
There is no reason for the standard to be 
achieved in NZ.  
 
 

Suggest amending to 2 visits per year where it 
can be demonstrated that no diseases or 
disease/parasite treatment has taken place on 
the farm over the previous fish cycle 
 
Amend standard to state that post mortem is 
not required where it can be demonstrated that 
no disease/parasite treatment has taken place 
at the farm over the previous fish cycle 
 
 Acknowledge in standards that disease and 
parasite treatments do not occur in NZ 
 
 
Ditto above 
 
Ditto above 
 
Amend the standard to exclude NZ salmon 
farmers 
 
Ditto above 
 
Ditto above 
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5.4.2 
 
 
 
5.4.3 
 
 
5.4.4 

For the reasons given above, The 
requirement for a veterinary acceptance 
adds cost for no purpose. 
 
Not applicable, well boats are not used in 
NZ 
 
Acknowledged  

Ditto above 
 
 
 
Ditto above 

    
Principle 6    
    
Principle 7    
    
General comments The standards do 

not recognize the 
uniqueness of 
King (Chinook) 
farming in New 
Zealand (NZ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
National and local 
environmental 
standards are 

•  King salmon are the only species of 
salmon farmed in NZ 

•  Trout farming is not lawful in NZ 
and as a result King salmon are 
farmed in freshwater 

•  King salmon are not native to NZ 
•  King salmon is not “commercially 

produced” but is widely acclimated 
to NZ (>100years) 

•  NZ waters (marine and freshwater) 
are recorded as being free of 
infectious salmon pathogens 

•  NZ has had no history of infectious  
salmon disease outbreaks 

•  NZ has no ectoparasites affecting 
farmed salmon 

•  No antibiotics, therapeutants or other 
chemicals used in the treatment of 
salmon diseases are used on salmon 
farms in New Zealand  

 
•  Permits for salmon farms are issued 

via the RMA which sets conditions 
relating to mixing zones, 
environmental and social 

AQNZ invites (a) representative of the SC to 
visit NZ to assess on behalf of the Committee 
the relevance of some parts of the standards to 
NZ salmon farmers. 
 
Some standards are not possible to attain in 
NZ (the standards are irrelevant and especially 
those relating to Principal 3) because the 
naturally occurring standards are higher than 
proposed standards. 
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protected by the 
Resource 
Management Act 
(1991) - RMA  
 
 
 
National and local 
fisheries standards 
are protected by 
the various 
Fisheries Acts 
 
 
 
Recognition of 
NZ’s special 
position in respect 
of salmon 
aquaculture 

sustainability and fisheries resources  
 

 
 
 
 

•  The Ministry of Fisheries assesses 
the impact of marine farms on 
commercial, recreational and 
customary fisheries prior to the 
granting of a marine farm permit 

 
 
 
AQNZ thanks the SC for making available 
the opportunity to comment on the Salmon 
Aquaculture Dialogue Draft Standards and 
asks that the Committee makes itself aware 
of the very unique and special nature of the 
King salmon farming industry in NZ 
 
AQNZ supports the intent of the standards 
however by insisting on some standards 
which, because of the uniqueness of NZ’s 
salmon aquaculture, are excessive, the SC is 
not  “permitting the industry to remain 
economically viable” 
 
 

 
 
 
 
 
COMMENTS ON STANDARDS FOR SMOLT PRODUCTION 
Principle Criteria/Indicator  

/Standard (e.g., 
2.1.2) 

Comment(s) Proposed solution or amendment 
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Principle  8.4 See 3.2.1 above See 3.2.1 above 
    
Principle 2 ADDITIONAL 

REQUIREMENTS 
FOR OPEN (NET 
PEN 
PRODUCTION) 

The indicator or standards for 8.2.4 – 8.2.8 
assume that smolts only are grown in 
freshwater net pens. In NZ trout farming is 
unlawful and a number of freshwater 
salmon farms exist. Some of these are in fast 
flowing hydro electric water supply 
raceways and are permitted via the RMA. 

Amend the standards to reflect the freshwater 
net pen industry in NZ 

    
Principle 3    
    
Principle 4    
    
Principle 5    
    
Principle 6    
    
Principle 7    
    
General comments    
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Executive Summary 

 

Marine finfish production in Ireland grew steadily throughout the 1990s; 

production in 2001 reached a high point of 24,000 tonnes but declined to 

13,318 tonnes by 2006, due in some part to a lack of profitability and 

consequent liquidity in the sector. 2007 saw a small increase in production  

levels to 13,800 tonnes. The Minimum Import Price (MIP), a trade correction 

measure introduced by the European Union in 2005, has stabilised farmed 

salmon prices in a market which was being distorted by below-cost-selling in 

the European market. The MIP has provided the Irish industry with an 

opportunity to trade its way back to prosperity and to a position where it can 

once again increase output. The Irish industry acts as an important socio-

economic driver in a number of rural and coastal communities by providing a 

source of local employment both full time and seasonal. 

Farmed salmon is now the most commonly eaten fish in Europe, because of 

its year round availability and its versatility from a culinary perspective.    

The ecto-parasitic sea louse, a tiny crustacean, is an economically significant 

pest of the farmed salmon industry worldwide. It is important, both from a farm 

management point of view and in the context of possible negative interactions 

with wild migratory salmonid populations, that this pest be tightly controlled. 

Accordingly, a mandatory national sea lice monitoring and control regime 

regime which features so-called ‘treatment-trigger-levels’ has been put in 

place, which aims to keep the level of infestation on marine salmon farms as 

low as possible. Achieving the desired level of control of this parasite has 

proved to be a challenging proposition in some areas in recent years 

 

The pest has shown itself to be very resilient and it has the ability to rapidly 

develop resistance to the limited range of veterinary medicines that are 

available to treat it. Levels of infestation were successfully controlled, by and 

large, through the 1990s, but since 2002/2003 it has been more difficult for 

the salmon farmers, despite their best efforts, to achieve the very low levels of 

infestation required by the national control programme. The causes of this 
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difficulty are multifactorial and include: a succession of warm winter sea 

temperatures, resistance by the pest to the veterinary medicines, limited 

access to ‘fallowing sites’ for temporal and spatial separation of stocks and 

other complicating fish health problems.   

The control of sea lice has been afforded a high priority by the State since 

1991 and Irish salmon farms are the subject of a rigorous and transparent 

inspection regime carried out by the Marine Institute on behalf of the 

Government.  This monitoring programme is backed up by mandatory 

licensing requirements imposed on fin-fish farmers through a protocol on 

management and control. 

A Sea Lice Monitoring and Control Working Group was established by the 

then Department of Communications, Marine and Natural Resources in 2005, 

comprised of representatives of the Department, the Fisheries Boards, Marine 

Institute and an Bord Iascaigh Mhara  to examine/review the systems and 

processes for controlling sea lice levels at marine finfish farms. The Group’s 

deliberations were wholly inconclusive and it was unable to reach any 

consensus on the way forward at the time of the transfer of aquaculture 

licensing functions to the Department of Agriculture, Fisheries and Food.  

Since the establishment of the new Department of Fisheries,  Agriculture and 

Food (DAFF) the Department and the Marine Institute have continued to work 

on the issue of enhanced sea lice control. 

The following report outlines a comprehensive range of measures to provide 

for enhanced sea lice control. 

The report makes the following recommendations: 

1. A joint DAFF/industry working group to be established  to identify 

“break out” site options in areas which have persistent sea lice problems. 

These options would include the possibility of using redundant sites, to 

optimise fallowing and separation of generations. 

 

2. Effective and appropriate use of chemical intervention to be reviewed 

to take ongoing account of changing environmental conditions, developing 

farming practices, sensitivity of lice to treatments and fish health issues.   

50



 

3. The increased availability of well boat capacity coming on stream in the 

industry to be utilised for controlled bath treatments. 

 

4. The optimisation of product rotation for strategic treatments should be  

given further consideration as a matter of urgency. 

 

5. BIM and the Marine Institute to engage in intensive consultation with 

the fish farming industry, both with individual fish farmers and representative 

organisations, to ensure ongoing optimisation of management practices and 

to report back to the Minister within four months.  

 

6. BIM and the Marine Institute to immediately establish a working group 

to report in three months on the potential of alternative treatment approaches 

and to set out the steps necessary to introduce these approaches. 

 

7. A national implementation group to be established comprising 

appropriate representation from: 

 

The Coastal Zone Management, Veterinary and Seafood Policy Divisions of 

the Department of Agriculture, Fisheries and Food;  

An Bord Iascaigh Mhara; 

Marine Institute; and  

Industry representatives. 

 

The group is to provide the Minister, within six months of it’s establishment, 

with a full update of the actual situation on the ground, the progress made to 

reduce sea lice levels and the further steps required, if any, to redress the 

situation. 

 

8. A New role for SBM (Single Bay Management) as a focus for 

management cells to manage sea lice control at a local and regional level 

reporting to the national implementation group.  
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Section 1:  Background  

1.1. Marine Finfish Aquaculture in Ireland  

In the global context, aquaculture has grown significantly over recent 

decades, with annual growth of the order of 10% since 1990.  It is the fastest 

growing area of food production.  The industry is also characterised by 

ongoing diversification and innovation, including the cultivation of new 

species.   

Salmon farming started in Ireland commercially in or around 1978. The first 

significant company was Curraun Fisheries Ltd (at the time a wholly owned 

subsidiary of Guinnesss Ireland Plc). There was a debate for a few years as to 

which species (Atlantic salmon or Rainbow trout) would be the more suitable 

for cultivation, with salmon winning out eventually as their survival at sea was 

better and they fetched a higher price.  Roughly 350 tonnes of farmed salmon 

were produced in 1980 at a value of about €2.6million (prices were very high 

at that time as the fish were a rarity). 

Since its initial trial development in the early 1970s, the Irish industry has 

grown to become a significant contributor to local economies.  The Irish 

aquaculture industry provides fulltime and part time employment for some 

2,000 people and had a value in 2007 of €131m.  Production of farmed 

salmon in 2007was estimated at 13,800 tonnes.  BIM estimated that 410 

people were employed in finfish farming during 2005, of which 247 were full-

time.   

Irish output, however, is tiny by international standards.  By way of 

comparison the two main world producers of farmed salmon, Norway and 

Chile, accounted for production of approximately 670,000 tonnes RWE1 and 

approximately 660,000 tonnes RWE respectively, in 2006.  Scotland the 

nearest salmon farming country had an output of about 150,000 tonnes RWE 

in 2006. Thus the Irish sector is less than one eleventh the size of its nearest 

neighbour and about one fiftieth the size of its main competitors.  

                                                 
1 Salmon production is given as Round Weight Equivalent – i.e. the harvest weight of the fish 
after is has been starved and bled. 
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Finfish production in Ireland grew steadily throughout the 1990s; production in 

2001 was as high as 24,000 tonnes but declined to c.12,000 tonnes by 20062.  

The Cawley Report (Steering a New Course – Strategy for a Restructured, 

Sustainable and Profitable Irish Seafood Industry 2007-2013) identified 

market factors (salmon prices earlier this decade plummeted due to below 

cost selling) as the dominant cause for the decline.  The European Union 

introduced Minimum Import Prices in 2005 and farmed salmon prices have 

stabilised significantly since then.   

The Cawley Report also noted that sub-optimal stock performance due to fish 

health problems had also had a negative impact on the Irish industry.  The 

report cites recent improvements in husbandry, stock breeding and feeding 

practices as the basis on which this issue is being addressed. The report 

acknowledges that in recent years the Irish industry has not been an attractive 

investment option, owing to the foregoing difficulties and also to shortcomings 

in the regulatory framework.   

1.2 An Overview of the Challenges facing the industry 

The biggest challenges facing the Irish salmon farming industry, as identified 

by the Cawley Report, revolve around the issues of public acceptance, 

proportionate regulation and the efficient control of pests and other fish health 

problems. At a national level, there is a concerted effort underway to 

streamline the regulatory arrangements and to engender a better 

understanding of the sector and its importance. At a local level, in many 

areas, the CLAMS process (Co-ordinated Local Aquaculture Management 

System) and the SBM (Single Bay Management) scheme approaches are 

being used to address these challenges. 

Marine finfish farms are also perceived by anglers and wild fisheries interests 

to be problematic because of the proximity of some operations to river mouths 

and a concern over the possible impact on wild migratory salmonid fisheries. 

The Irish salmon farming industry has, for some time, expressed the need for 

                                                 
2 Browne R, Deegan B, O’Carroll T, Norman M and Ó Cinnéide M. 2007.  Status of Irish 
Aquaculture 2006.  Merc Consultants 
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the provision of more sites for fallowing and separation of generations 

purposes.  However, new applications have been slow to come forward in 

recent years, possibly due to the complex nature of the licensing process and 

uncertainties associated with the aquaculture licence appeals process.   

However, there are a number of underutilised licensed sites which are thought 

to hold significant break out potential for current operators.   The use of these 

sites by existing operators to separate generations of fish and facilitate better 

management practices has begun to emerge. 

1.3 What are Sea Lice?  

Sea lice are a group of parasitic copepods found on fish world wide. There are 

two species of sea lice commonly found on cultured salmonids in marine 

conditions around the coast of Ireland, Caligus elongatus Nordmann, which 

infests over eighty different species of marine fish, and Lepeophtheirus 

salmonis Krøyer (the salmon louse), which infests only salmon, trout and 

closely related salmonid species.  L. salmonis, the salmon louse, is the more 

serious parasite on salmon, both in terms of its prevalence and effects.  It has 

been reported as a common ecto-parasite of both wild and farmed salmon at 

sea.  

Returning wild salmon have been found to carry an average of 10 or more 

adult egg bearing females on their return to the Irish coastline from their 

feeding grounds in the Atlantic. Having evolved their relationship with salmon 

and trout over many millennia, the parasite is extremely well adapted to target 

its host species and it is ubiquitous to all the coastal waters around Ireland 

and indeed throughout the range of the Atlantic salmon. 

Salmon, whether wild or cultured, go to sea from fresh water free of sea lice 

and only pick up the infestation after they enter the marine phase of their lives.   

1.4 What effect do sea lice have? 

Sea lice infestations can have commercially damaging effects on cultured 

salmon.  They inflict damage to their hosts through their feeding activity on the 

outside of the host's body.  Sea lice affect farmed salmon stock by damaging 

the integrity of the fish’s epithelium, which impairs its osmoregulatory ability 
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and leaves the fish open to secondary infections. The net effect of infestation, 

especially if it is left unchecked, is a reduced growth rate and an increased 

morbidity. 

Sea lice and sea lice infestation of salmon have no implications for 

human health or seafood safety. 
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Section 2: Sea Lice Monitoring 

2.1 Background 

Monitoring of lice infestation levels on salmonid farms in Ireland was initiated 

in April/May 1991.  This was in response to concerns that lice emanating from 

farmed salmonids might be implicated in the phenomenon of large numbers of 

sea trout returning to rivers in early summer in an emaciated state and with 

elevated lice numbers.  Since April 1994, monitoring has been carried out in 

accordance with the recommendations of the Sea Trout Task Force and its 

successor body, the Sea Trout Management and Advisory Group.  

 

The current national sea lice monitoring programme involves the inspection 

and sampling of each year class of fish at all fish farm sites 14 times per 

annum - twice per month during March, April and May and monthly for the 

remainder of the year except December-January.  Only 1 inspection is carried 

out during this period. 

 

In the early phases, the level of lice per fish that would trigger the need for 

treatment was set at a level of 2.0 lice per fish during the Spring period from 

March to May.  These trigger levels have been tightened up over the years, 

however, as the monitoring and control programme has been developed and 

enhanced and incorporated into the existing Monitoring Protocol.  

 

In 2000 this monitoring regime was formally adopted as one of a number of 

Monitoring Protocols to which all salmon farmers are required to adhere. The 

inspections are carried out directly by the Marine Institute (MI).  This 

programme is applied at all marine finfish farms regardless of whether the 

licensee, through the terms and conditions of it’s licence,  is subject to the 

terms of the Protocol or not.  The cooperation of the industry in this respect is 

noted.   A copy of the Sea Lice Monitoring Protocol is attached at Appendix 1. 
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2.3 2007 Trends 

Appendix 2 contains key information on sea lice infestation during 2007.  The 

statistics in the tables are presented on a site by site and regional basis.  For 

the purposes of this report the key issues to note are as follows: 

 

2005 salmon 

Only 4 sites (west & north—west) contained two sea winter salmon (i.e. 

salmon that had been at sea during winter 05/06 and winter 06/07) in 2007.   

Of these 4 sites, 3 sites had 100% of samples above the trigger levels on 

inspection.   The number of such inspections is small however as these fish 

were harvested by March 2007 at the latest.    

 

2006 salmon 

South-West 

- only 1 site (Roancarraig, Bantry Bay) was stocked 

- all 6 samples in the critical spring period exceeded the treatment 

trigger levels 

- sea-lice levels continued to increase during the critical period, 

notwithstanding the application of treatments 

West 

- there was a further reduction in the number of sites stocked in 2007 

(11) compared with 2006 (18) 

- of the 11 sites, on 4 sites 100% of the inspections in the critical 

period were above the trigger level, while one site was harvested 

out before the spring period 

- of the remaining 6 sites, 4 sites had 50% or more of results of 

inspections above the trigger level in the spring period 

- only one site was below the trigger level on all inspections in the 

spring period 
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- overall, outside the spring period, 35% of inspections showed 

results which were above the higher trigger level. 

 

North-West  

- 5 sites were stocked in 2007 compared with 6 in 2006 

- the only site in Lough Swilly was below trigger levels on all 

inspections carried out during the spring period  

- the 4 sites in Mulroy Bay exceeded trigger levels on 50% of 

inspections in the spring period 

- despite higher trigger levels outside the spring period, taking the 5 

sites together, there was the same incidence of exceeding the 

trigger levels outside the spring period as within the spring period 

- the most significant feature in the north west was the continuing 

escalation in sea lice levels towards the end of 2007. 

 

Monthly Mean Trends 

The monthly mean sea lice figures show all 3 regions as exceeding the trigger 

levels throughout the spring period.  Outside the spring period the experience 

varies but towards the latter half of 2007 both the West and north-West 

exhibited levels generally in excess of trigger levels. 

 

Treatments 

M.I. advise that all farms cooperate with regard to carrying out treatments on 

foot of notice to Treat.   Notices are issued in all cases where trigger levels 

are exceeded.   However, a key feature appears to be that re-infestation 

occurs relatively soon after treatment and this may raise issues as regards the 

efficacy of treatments and or the need for more coordination of treatments 

between adjacent cages and sites.  
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2.4 Annual Trends 

L. salmonis ovigerous (egg-bearing) and mobile lice level trends for one-sea-

winter salmon in the month of May from 1991 to 2007 are compared 

respectively in Figures 3 and 4 of the Marine Institute report at Appendix 2.  

(For ease of reference Figures 3 and 4 are reproduced hereunder.) The mean 

number of ovigerous lice per fish, and the mean number of mobile lice per fish 

are presented.   

 

Ovigerous Sea lice levels Nationally (May)
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Figure 3. Annual trend (May mean) (SE) ovigerous L. salmonis on one-sea-
winter salmon.  (Blue shaded area represents the treatment trigger level during 
spring period.) 
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Figure 4. Annual trend (May mean) (SE) mobile L. salmonis on one-sea-winter 
salmon. 
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From 1998 to 2001 the levels decreased steadily for both ovigerous and total 

mobile lice. Mean ovigerous L. salmonis levels increased in 2002, remained 

steady in 2003 and show a slight decrease again in 2004.  

  

In 2005 and 2006 levels increased and this trend continued in 2007. The 

mean ovigerous lice level for one sea winter salmon in 2007 is the second 

highest since monitoring commenced.  Only 1992 is higher.  Mean mobile 

levels increased from 2001 to 2002 and again from 2002 to 2003 but show a 

reduction in the 2004 figure.  Levels increased in 2005 and again in 2006 and 

2007.  Mean mobile lice levels for one sea winter salmon in 2007 are the 

highest recorded to date. 

 

The reasons for the increase are complex and have been outlined elsewhere 

but the trend underlines the necessity for a concerted effort to control lice 

infestations coming into the 2008 season. 

Since 1991 the mean sea lice count for one sea winter salmon has only once 

(2001) been below the trigger level while in 1994/95 the count bordered on 

the  trigger level. 

 

While there are encouraging signs in the winter and early 2008 sealice 

inspection data, as a result of action by farms, March sea lice inspections 

resulted in a total of 11 sites being issued with notices to treat because they 

were above the trigger levels. This underscores the fact that it will take a 

concerted effort to achieve a sustained improvement in lice control in 2008. 

the Inspection results for March are appended ( Appendix 3) to this Report. 

 

2.5 Management Strategy  

As a result of the experience gained over a number of years an integrated 

approach to sea lice control has been developed in Ireland. This management 

strategy was endorsed by the Sea Trout Task Force and subsequently, by the 
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mobile lice on the fish. Where numbers of mobile lice are high, treatments are 

required even in the absence of egg bearing females.   

Outside of the critical spring period, a level of 2.0 egg bearing lice acts as a 

trigger for treatments. This is only relaxed where fish are under harvest. Over 

the period since the initiation of SBM (Single Bay Management), treatment 

triggers have been progressively reduced from a starting point of 2.0 per fish 

during the spring period to the current levels which are 0.5 egg bearing lice 

per fish. Triggered treatments are underpinned by follow up inspections and, 

where necessary, by sanctions. Sanctions employed include, peer review 

under the SBM process, conditional fish movement orders and accelerated 

harvests. 

In late winter and early spring sea water temperatures are at a minimum and 

development rates of lice are reduced. This has the effect of tending to 

synchronise the development of lice larvae.  A strategic treatment at this time 

can break the cycle of infection.  

Ovigerous female lice are those which produce the infective larvae and 

treatments are timed to remove adult females before they can release larvae. 

Setting the treatment trigger at 0.5 ovigerous lice per fish ensures that 

treatments are carried out when a maximum of half of the fish examined have 

any ovigerous lice. This is the optimum time to interrupt lice development. 

Later in the year generations of lice are not as synchronised and intervention, 

at a lice level of 0.5 ovigerous lice per fish, by way of treatment is generally 

not justified. A level of 2.0 ovigerous lice per fish has been shown to be a 

pragmatic level at which intervention by way of treatment is advisable.  Levels 

of total mobile lice or juvenile lice are important in advising fish health 

professionals in developing a lice control strategy. However, they are not of 

themselves appropriate measures upon which to trigger mandatory 

treatments. 

2.7 Sampling Strategy 

The Irish sampling strategy, which underpins the current monitoring 

programme, was developed through a consultation process with national and 

international experts in the field. It has been refined and modified as a result 
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concept focuses at local bay level while still taking on board relevant national 

policies. The object of this process is to formulate a management plan for the 

bay, which incorporates and extends the concepts of Single Bay Management 

to all farmed species.  

CLAMS provides a concise description of the bay in terms of physical 

characteristics, history, aquaculture operations, future potential, problems, etc.  

It also allows various Codes of Practice to be customised and integrated to 

the aquaculture industry operating in the bay.  In addition, it provides the 

framework from which a management and development plan for aquaculture 

in the bay can be drawn.  Another important aspect is that this process acts as 

a focus group for the community.  This will then provide an information 

channel from local to national level and vice versa.  It is envisaged that this 

will provide a framework for addressing issues that affect or are affected by 

aquaculture activities and streamline the resolution of these situations.  

3.3 Fallowing   

Fallowing is a tool used to control the level of sea lice, benthic conditions and 

the spread of fish disease.  To be effective it is dependent on a satisfactory 

length of time for fallowing and appropriate geographical separation between 

sites and/or synchronous fallowing of adjacent sites. 

 

The Protocol on Fallowing essentially establishes the principle of fallowing 

and best practice in fallowing.   All finfish farms subject to the Protocol are 

obliged to undertake appropriate fallowing for the control of disease and 

parasite problems (including sealice).  Where there is more than one finfish 

farm in a particular bay the protocol requires licensees to pursue fallowing in 

the context of the Single Bay Management process.  The Protocol specifies a 

minimum period of 30 continuous days for fallowing an individual site, 

although, in many cases, the conditions of a licence go beyond this in respect 

of particular locations.  Not all licences are subject to the Protocol on 

fallowing or, indeed, contain specific conditions on fallowing (a number 

of licences would predate the establishment of the Protocols).     

70



A key issue for licensed farms within their licensed areas is the lack of 

availability of sufficient sites to allow for effective fallowing.   On a general 

level there is a balance to be met between a farm seeking to maximise its 

commercial return from the sites available to it while at the same time 

observing the requirement to fallow sites if single bay management, sea lice 

control and fish health management efforts are to be maximised.   The 

balance between these potentially conflicting objectives has not assisted the 

sea lice control strategy. 

 

The current situation whereby a large number of sites remain unstocked may 

afford the opportunity for a greater fallowing effort, largely through cooperation 

between licensees.   In the medium term a more mandatory and enforcement 

approach to fallowing may be called for. 

 

In this regard one of the recommendations of the Cawley Report should be 

noted viz:  

“The DCMNR should support and facilitate the acquisition of fallowing 

sites for the salmon farming sector to assist with more effective sealice 

and disease control. Provision of these sites should not necessarily 

involve an increase in the permitted output of the industry, but should 

facilitate improved spatial and temporal stock management and reduced 

incidence of disease. This initiative, which could make a very valuable 

contribution to the national effort to control sealice numbers, should 

involve the applicants and the agents of DCMNR entering into detailed 

consultation on the location of proposed fallowing sites and agreeing 

binding stock rotation and fish health management protocols prior to the 

submission of applications for aquaculture licensing. The properly 

completed application, whose ‘pro-bono’ credentials should be made 

known to all of the statutory consultees, should then be processed as 

fast as possible through the system, without any compromise to the 

rigour and transparency of the Fisheries Amendment Act, 1997, but 
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yielding a speedy outcome in terms of an appropriate licensing 

recommendation to the Minister to either grant or refuse the application.” 
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Section 4: The Problem in Context 

4.1 Best Practice 

Over the last three seasons there has been a problem with lice control at a 

number of locations.  In order to address this development a series of basic 

principles were developed as part of previous attempts to address the sea lice 

issue.  These following 7 basic principles of best practice achieved a wide 

measure of agreement amongst all interested parties. 

Seven Basic Principles  

1) Complete separation of Generations  (sites to be one tidal excursion 

apart). 

 

2) Each site to be fallowed annually, or at end of a production cycle, for 

one month (30 days) before re-stocking. All sites within one tidal 

excursion to be fallowed synchronously. 

 

3) Annual synchronous "winter" lice treatment for all adjacent sites (one 

tidal excursion). 

 

4) Planned rotation of sea lice treatments over the production cycle & 

adjacent sites to use the same product rotation. 

 

5) Treatment triggers Spring Period 0.5 egg bearing females per fish, rest 

of year 2.0 egg bearing lice. 

 

6) All above to be set out as part of formal signed SBM Agreement. 

 

7) Where there is a persistent problem with sea lice control there is a 

need for an incremental series of actions up to and including 

mandatory treatments and sanctions where these are not effectively 

implemented. 
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treatments in these circumstances is problematic and often unsuccessful 

despite the best efforts of the grower.  

The use of Very Large Live Fish Carriers (VLLFC) ships, also called well-

boats, is now the option preferred of the industry, as these vessels can treat 

an entire cage at a time and can achieve very precise dose rates in a 

controlled environment. They are however expensive to charter and can be 

difficult to obtain, especially if there is a lot of demand for their services in their 

home countries as is currently the case.   

 

The key issue appears to be access to well boats and how this is to be 

achieved would need very careful consideration from a Value for Money 

perspective as, e.g. purchasing a vessel could prove costly and perhaps may 

not be ideal for future needs.   However, this is an issue that is being grasped 

by the industry and improved well-boat availability is coming on stream.  

 

Health professionals have expressed concerns from time to time about 

additional treatments required to reduce lice levels, which were not having an 

adverse impact on the stock, to comply with trigger levels. This is especially a 

factor where fish health is already compromised due to other factors (e.g. PD, 

high temperatures etc). The need to carry out extra treatments is exacerbated 

where there is mixing of generations on the same or adjacent sites and/or 

integrated or strategic lice management is not the norm. 

 

75



 

4.4      Review of lice control methods 

 

Treatments Licensed in Ireland 

Treatment  Purpose Usage 

SLICE 
Emamectin Benzoate (in 

feed) 

widely used   

EXCIS Cypermethrin (bath) widely used 

CALICIDE 

ECTOBAN 

insect growth regulator 

Similar active ingredient 

(in feed) 

no longer available 

 available AR16 (special 

licence) 

ALPHAMAX 

Deltamethrin (bath) available under special licence 

for use where other treatments 

are not effective or have limited 

efficacy. 

   

Treatments Licensed or available elsewhere 

 

Treatment  Purpose Usage 

Deltamethrin

 (Alphamax) 

Bath effective & widely used in Norway 

Hi-cis Cypermethrin 

(Betamax) 

Bath as above 

Salmosan 

(azamethiphos) 

Bath licensed in UK no longer available 

Ivermectin in-feed licensed for other food animals in 

EU/Ireland 
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Other (alternative) lice “control” methods 

Treatment Usage 

Wrasse 

 

Used as a “cleaner fish” in several countries, including 

Ireland. Still used in Norway. Serious limitations to 

efficacy. Also issues with supply of wrasse, effects on wild 

populations and possible disease risks. May have limited 

application especially on post smolts in their first summer 

at sea. 

Immuno-

stimulants 

 

e.g. Ecoboost (blend of aromatic herbs) feed additive, said 

to enhance ability of fish to withstand lice infection.  May 

have part to play in integrated lice management plan. It is 

not of itself an effective way of controlling existing lice 

infestations. 

Hydrogen 

Peroxide 

Bath treatment. Issues with safety & practicality for 

treatments above 12o
 C. 
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Section 6.  Recommendations and Action Plan 

1. A joint DAFF/industry working group to be established  to identify 

“break out” site options in areas which have persistent sea lice problems. 

These options would include the possibility of using redundant sites, to 

optimise fallowing and separation of generations. 

In accordance with the Steering a New Course report, (Strategy for a 

Restructured, Sustainable and Profitable Irish Seafood Industry 2007-2013 

(Cawley N, Murrin J and O’Bric R, 2006)) DAFF should “support and facilitate 

the acquisition of fallowing sites for the salmon farming sector to assist with 

more effective sea lice and disease control.  Provision of these sites should 

not necessarily involve an increase in the permitted output of the industry, but 

should facilitate improved spatial and temporal stock management and 

reduced incidence of sea louse infestation and other diseases. 

This initiative, which will make a very valuable contribution to the national 

effort to control sea lice numbers, should involve the applicants and the 

agents of DAFF entering into detailed consultation on the location of proposed 

fallowing sites and agreeing binding stock rotation and fish health 

management protocols prior to the submission of applications for an 

aquaculture licence.”  It is very important that where break out space is 

made available it should be used by the industry for fallowing and 

separation of generations and not merely to enable an increase in 

output. 

 

2. Effective and appropriate use of chemical intervention to be reviewed 

to take ongoing account of changing environmental conditions, developing 

farming practices, sensitivity of lice to treatments and fish health issues.   

In particular, the development of efficient protocols and mechanisms for the 

sourcing and use of well boats (VLLFCs) for controlled bath treatments and 

for the optimisation of product rotation for strategic treatments should be 

pursued by BIM in close consultation with the industry and the MI.   
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High Lice levels 
detected 

Inform 
Management Cell 

Notice to Treat 
(MI) 

No treatment 

Effective treatment 
lice levels reduced - 

no further action 

Lice 
levels 
still 
high 

Management 
cell recommend 
further action 

DAFF issue 
compliance 

notice 

DAFF issue 
2nd 

compliance 
notice 

DAFF issue 
notice with 
sanctions 

Action effective lice 
levels reduced – no 

further action 

Lice 
levels 
still 
high 
 

Management 
cell 
recommend 
further action 
 

DAFF issue 
compliance 
notice 

Lice 
levels 
still 
high 

Management cell recommend 
action including possible:- 
accelerated harvesting, 
extended fallowing , mandatory 
restocking arrangements, 
prohibition on restocking 
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Appendix 1 
 
 

 
 
 

 
 
 
 
 
 
 
 

Monitoring Protocol No. 3 
 

for 
 

Offshore Finfish Farms- 
Sea Lice Monitoring and Control 

 
(subject to revision from time to time) 

 
 
 
 

11 May, 2000 
 
 
Leeson Lane, Dublin 2  Tel +353 1 619 9200   e-mail comntact@marine.irlgov.ie 
Lána Chill Mochargán   LoCall 1890 44 99 00   GTN +1 18   
Baile Átha Cliath 2   Fax +353 1 661 8214 

 
Monitoring Protocol No. 3 
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6.2 Sampling Method 
 
The full methodology is laid out in Appendix 1. It is essentially a non-destructive 
sampling method. Fish are removed at random from the cages and anaesthetised, to 
reduce stress and risk of injury. All adult and sub-adult mobile lice are then removed 
from the fish and retained for examination before the fish are allowed to recover and 
returned to the cage. Lice which become detached from the fish in the anaesthetic are 
collected and included in the lice count for the sample to ensure that lice numbers are 
not under reported. As it involves the handling of live animals and as there are animal 
welfare issues involved, the sampling process is subject to peer review and a licensing 
process. Strict limits are imposed on the number of fish which may be sampled and 
changes to these limits must be justified. 
 
6.3 Frequency Sampling 
 
The sampling frequency will fourteen inspections per year, plus any follow-up 
inspections required where instructions to reduce lice levels have been issued or such 
other frequency as may be determined by the Department or its agent. 
 
6.4 Sample Size 
 
The target number of fish sampled is sixty per inspection, comprising two samples of 
thirty fish. One sample is taken from a standard cage, inspected at each inspection, 
and one from a cage selected at random. Where there are difficulties in obtaining the 
full sample size, every effort will be made to obtain a minimum of ten fish in each 
sample. (This sample size is statistically robust and also takes into consideration the 
practicalities and animal welfare issues involved in carrying out the programme. The 
standard cage allows for the monitoring of within cage trends and the random cage 
acts as a spot check). 
 
6.5 Reporting of Lice Monitoring 
 
Monthly reports are compiled for each site of mean numbers of egg bearing lice and 
total mobile lice of each species. These reports are circulated to the farms, the 
Department of the Marine and Natural Resources, the Marine Institute, the Central 
Fisheries Board, the Regional Fisheries Boards, Save Our Sea Trout, the Western 
Gamefishing Association and the Irish Salmon Growers’ Association. This ensures 
that detailed information on the levels pertaining on farms is available to all interested 
parties. These reports are designed to give a clear, unambiguous measure of the 
infestation level at each site and to act as a basis for management decisions. 
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APPENDIX 1. 
 

Sampling Methodology 
 
 
This protocol is followed in the carrying out of sea lice inspections on all salmon and 
rainbow trout farms. 
 

 

Disinfection 
 

Due to the real risk of transmitting disease from one site to the next the Disinfection 
Protocol should be rigidly adhered to. 

 
It is especially important to ensure that your hands and protective clothing are kept 
clean and disinfected by washing with the Iodophor disinfectant provided. 
Disinfection of dirty clothing or equipment is not possible as the dirt reduces the 
effectiveness of the disinfectants. 

 
 

Cages to be sampled 
 

The standard cage (i.e. the selected cage which is sampled at each sampling session). 
 

A random cage: To be selected by the inspector on the day. This cage may be 
nominated at the start of the inspection or on the morning of the inspection so that it 
can be left un-fed to facilitate the catching of fish. The inspector may, at his/her 
discretion, consult with the Fisheries Board's observer on the selection of the random 
cage. 

 
 

Fish to he sampled 
 

A sample of thirty fish is to be taken from a standard and random cage for each year 
class of fish on site. 

 
Where there are only two cages of fish on site only one cage need be sampled. 
 
Where fish are on starve for immediate harvest they need not be sampled. 
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Methods of Sampling 

 
Fish may be caught by any of the following methods: 

 
1. With a hand net (with or without the use of feed to attract fish). 
2. By seining the cage. 
3. By the use of a brailer. 
4. By the use of a box net. 
5. By pulling the net and removing fish using a net or brailer. 
6. By use of a draw net. 
7. By sampling fish being removed for harvesting. 
 

Limitations to sampling 
 

Sampling should not be attempted where weather conditions are such as to put the 
safety of personnel or the health of the fish at significant risk. 

 
Where there is difficulty in obtaining a full sample of thirty fish every effort should be 
made to obtain a minimum of ten fish. 

 
Where it is not possible to obtain a representative sample the sampling of damaged or 
moribund fish only should be avoided, as this will not give a representative measure 
of lice infestation levels within the cage and will skew the results for the site as a 
whole. 

 
Difficulties in obtaining samples should be noted. 

 

Registration of lice from fish sampled 
 

All mobile stages of lice should be removed from the fish and placed in a bottle 
containing alcohol. 
 
Attached stages may be removed, at the discretion of the inspector, for research 
purposes.  
 
All lice remaining on the sampling tray or in the bin of anaesthetic should be collected 
and placed in a bottle containing alcohol and labelled “Bin”. 
 
All sample bottles including the “Bin” bottle are to be placed in a plastic bag together 
with a waterproof label containing the following minimum information: 
 
 
1. Date 
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2. Year Class of Fish 
3. Site sampled 
4. Number of fish sampled 
5. Cage number 
 
 
 

 

Inspection Forms 
 
An inspection form should be completed for each inspection. The farm representative, 
the RFB observer and the inspector should sign the form. 
 

Water Samples 
 
A 30ml water sample should be taken at each inspection and preserved by the addition 
of 3-4 drops of Lugols Iodine. 
This sample should be forwarded to the Phytoplankton section at the FRC at the 
earliest opportunity. 
 
 
 
 
 
 
 

Disinfection Protocol for Sea Lice Inspections 
 
1.  All protective clothing, footwear, containers and equipment to be dipped/washed in  
      iodophor (0.5%) on return to shore. 
2. All observer from RFB's to be advised to disinfect before entering and on  

leaving Dip and/or wash all footwear and protective clothing in iodophor (0.5%)     
      prior to leaving the shore base for the sea site. 
3. All bins, containers and equipment to be dipped/washed in iodophor (0.5%) prior   
      to leaving the shore base for the sea site. 
4. All instruments and work surfaces to be washed in Virkon (2%) prior to use. 
5. All observers from RFB's to be advised to disinfect before entering and on leaving 

site, as per above protocol. 
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APPENDIX 2 
 

Key Facts about lice infestation during 2007 
 

Dr David Jackson 
 

Atlantic salmon 2005 (two-sea-winter salmon) 

At the beginning of 2007, two-sea-winter salmon were still being stocked on 4 sites; 

Corhounagh (Mannin Bay Salmon Ltd.); Seastream Inner (Clare Island Seafarms 

Ltd.); Millstone (Marine Harvest); and Lough Swilly (Marine Harvest). Table 1 

contains number of inspections per site and total number of inspections exceeding the 

treatment trigger. 

Table 1. National breakdown of inspections for 2005 fish on fish farm sites in 2007. 

Company Site Samples 
in Spring

Over in 
Spring

Samples 
outside

Over 
outside

Total 
Samples

Total 
Over

% over in 
Spring

% over 
outside

% over 
total

Mannin Bay Salmon Co Ltd Corhounagh 0 0 1 1 1 1 - 100% 100%

Clare Island Seafarms Ltd. Seastream Inner 2 0 2 0 4 0 0% 0% 0%

Southwest Totals 2 0 3 1 5 1 0% 33% 20%

Marine Harvest Millstone 3 3 0 0 3 3 100% - 100%
Lough Swilly 0 0 1 1 1 1 - 100% 100%

Northwest Totals 3 3 1 1 4 4 100% 100% 100%

National Totals 5 3 4 2 9 5 60% 50% 56%  

A total of 9 visits were undertaken to these sites before harvesting was completed, 

with 56% of inspections exceeding treatment trigger levels.  

Atlantic salmon 2006 (one-sea-winter salmon) 

One-sea-winter salmon were stocked in a total of 17 sites in 19 bays in 2007. One 

hundred and fifty-six visits were undertaken to this generation of fish. Five sites, in 4 

bays, continued to stock one-sea-winter salmon in November 2007. 

Ovigerous L. salmonis levels greater than the treatment trigger level were recorded in 

a total of 75 inspections (48%) on one-sea-winter fish. Within the critical spring 

period, sea lice levels were in excess of 0.5 ovigerous females per fish on 50 

inspections (60%) and outside of the spring period 25 inspections (35%) were in 

excess of 2.0 ovigerous female sea lice per fish. 
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Southwest Region 

In the Southwest region, all of the 6 inspections in the spring period (March to May) 

were in excess of treatment trigger levels and 1 of the 4 inspections outside the spring 

period exceeded the treatment trigger levels (see Table 2). Roancarraig (Silver King 

Seafoods Ltd), Bantry Bay, was the only site stocking 2006 fish in 2007.  

Table2. Breakdown of inspections for 2006 fish on Southwest sites in 2007. 

Company Site Samples 
in Spring

Over in 
Spring

Samples 
outside

Over 
outside

Total 
Samples

Total 
Over

% over in 
Spring

% over 
outside

% over 
total

Silver King (Beara Atlantic) Ltd Roancarraig 6 6 4 1 10 7 100% 25% 70%

Southwest Totals 6 6 4 1 10 7 100% 25% 70%  

West Region 

In the West region, sea lice infestation levels greater than the treatment trigger were 

recorded on 34 out of 51 inspections (67%) in the spring period and on 15 out of 43 

inspections (35%) outside the spring period (see Table 3).  

Table 3. Breakdown of inspections for 2006 fish on West sites in 2007. 

Company Site Samples 
in Spring

Over in 
Spring

Samples 
outside

Over 
outside

Total 
Samples

Total 
Over

% over in 
Spring

% over 
outside

% over 
total

Muirachmhainni Teo Cuigeal 0 0 1 0 1 0 - 0% 0%
Casheen 5 3 1 0 6 3 60% 0% 50%
Daonish 6 3 3 0 9 3 50% 0% 33%

Muir Gheal Teo Cnoc 6 5 3 2 9 7 83% 67% 78%
Ardmore 6 6 5 4 11 10 100% 80% 91%

Mannin Bay Salmon Co Ltd Corhounagh 4 4 6 4 10 8 100% 67% 80%
Hawk's nest 2 2 2 1 4 3 100% 50% 75%

Bifand Ltd Fraochoilean 6 6 4 2 10 8 100% 50% 80%

Celtic Atlantic Salmon (Killary) Co ltd Rosroe 6 2 4 0 10 2 33% 0% 20%

Clare Island Seafarms Ltd. Seastream Inner 4 0 6 1 10 1 0% 17% 10%
Portlea 6 3 8 1 14 4 50% 13% 29%

West Totals 51 34 43 15 94 49 67% 35% 52%  

Levels at Daonish (Muirachmhainni Teo), Kilkieran Bay, were in excess of treatment 

trigger levels for 3 out of 6 inspections in the spring period and none of the 3 

inspections outside the spring period. At Casheen (Muirachmhainni Teo), Kilkieran 

Bay there were 5 inspections, 3 of which over treatment trigger levels. 

Cnoc (Muir Gheal Teo.), Kilkieran Bay, were above treatment trigger levels for 5 of 

the 6 spring inspections and 2 of the 3 inspections outside the spring period. 

Ardmore, (Eisc Ui Flathartha Teo), Kilkieran Bay, were above treatment trigger levels 

for all of the 6 spring inspections and 4 of the 5 inspections outside the spring period. 
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At Corhounagh (Mannin Bay Salmon Co. Ltd.), Mannin Bay, sea lice exceeded 

treatment trigger levels for all 4 inspections in the spring and for 4 of the 6 inspections 

outside the spring. Both inspections at Hawk’s Nest in the spring were in excess of 

treatment trigger levels and for 1 of the 2 inspections outside spring. 

Fraochoilean (Bifand Ltd.), Ballinakill Bay, exceeded treatment trigger levels for all 6 

spring inspections and 2 of the 4 inspections outside the spring period. 

Sea lice levels at Portlea (Clare Island Seafarms Ltd), Clew Bay, were in excess of 

treatment trigger levels for 3 of the 6 inspections in spring and 1 of the 8 inspections 

outside the spring period. 

Northwest Region  

The treatment trigger levels were exceeded on 10 out of 27 inspections (37%) in the 

Northwest region during the spring period and on 9 out of 25 inspections (36%) 

outside that period (see Table 4). 

Table 4. Breakdown of inspections for 2006 fish on Northwest sites in 2007. 

Company Site Samples 
in Spring

Over in 
Spring

Samples 
outside

Over 
outside

Total 
Samples

Total 
Over

% over in 
Spring

% over 
outside

% over 
total

Marine Harvest Millford 3 1 2 0 5 1 33% 0% 20%
Cranford A 6 3 2 2 8 5 50% 100% 63%
Millstone 6 3 8 3 14 6 50% 38% 43%
Glinsk 6 3 7 1 13 4 50% 14% 31%
Lough Swilly 6 0 6 3 12 3 0% 50% 25%

Northwest Totals 27 10 25 9 52 19 37% 36% 37%
 

Cranford A (Marine Harvest), Mulroy Bay, had sea lice levels in excess of treatment 

trigger levels in December/January, February, March, and April. The fish were 

harvested out in July. Millstone (Marine Harvest), Mulroy Bay, had elevated sea lice 

levels for December/January, March, May, June, September and November.  Glinsk 

had elevated sea lice levels for 3 inspections in the spring period and again in October 

prior to harvesting. 
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Regional Monthly Means for one-sea-winter salmon 

L. salmonis monthly mean figures for one-sea-winter salmon are shown in Figures 1 

and 2 for each of the three regions. Regional monthly mean L. salmonis levels were in 

excess of treatment trigger levels in all 3 regions during the spring months in 2007 

with the exception of the Northwest in April. The Southwest exceeded treatment 

trigger levels again in July prior to harvest. In the West monthly mean ovigerous 

levels were in excess of treatment trigger levels outside of the spring period in 

February, July, August, September and November. In the Northwest monthly mean 

ovigerous levels exceeded the treatment trigger levels in February and again from 

August to November inclusive outside of the spring period. 
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Figure 1. Mean (SE) ovigerous L. salmonis per month per region in 2007. 
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Figure 2. Mean (SE) mobile L. salmonis per month per region in 2007. 

 

Total mobile sea lice levels exceeded 10 sea lice per fish in February, March, May, 

June, August and November in the West region. In the Northwest total mobile levels 

exceeded 10 per fish in September and November and in the Southwest in May and 

July. 

 

Annual trends 

L. salmonis ovigerous and mobile level trends are compared in Figures 3 and 4 for 

one-sea-winter salmon in the month of May from 1991 to 2007. The mean number of 

ovigerous sea lice per fish, and the mean number of mobile sea lice per fish are 

presented.  

 

Sea lice levels were at their lowest on record in 2001 for both ovigerous and total 

mobile lice. Mean ovigerous L. salmonis levels have increased steadily since, with the 

exception of 2004. Levels in 2007 are at 1.74 ovigerous per fish, the highest since 

1992 which reached 2.34 ovigerous per fish.  
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Ovigerous Sea lice levels Nationally (May)
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Figure 3. Annual trend (May mean) (SE) ovigerous L. salmonis on one-sea-
winter salmon. 

Mobile Sea lice levels Nationally (May)
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Figure 4. Annual trend (May mean) (SE) mobile L. salmonis on one-sea-winter 
salmon. 

Mean mobile levels show a similar pattern with a steady increase from 2004 to their 

highest level on record in 2007 at 12.35 mobile sea lice per fish. 

Optimally using all available sites in an area to keep generations of fish separate is a 

key tool in breaking the life cycle of the sea lice and keeping infestations under 

control so as to avoid cross infection of younger fish from older stocks. Having 

sufficient and appropriate sites available to cater for separation of generations and 

fallowing is important and this has been raised as an issue by the industry frequently. 

Fallowing also serves to break the life cycle of the sea lice, as can be seen in Lough 

Swilly (Marine Harvest) this year where the site was fallow early in the spring, 
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control of sea lice was achieved until the autumn. However in certain cases re-

infestation from the surrounding environment has occurred quite quickly.  
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Appendix 3 
 

Sea Lice Data for March 2008  
      

   Date 
Lepeophtheirus 
salmonis 

    F + eggs Total 

 BANTRY BAY    
FASTNET MUSSELS LTD    

Cuan 
Baoi      

 
Atlantic salmon, 2008 S 

1/2  04/03/2008 0.00 0.07 
   18/03/2008 0.03 0.13 
      

SILVER KING SEAFOODS LTD    
Roancarraig     

 
Atlantic salmon, 2008 S 

1/2  04/03/2008 0.00 0.04 
   19/03/2008 0.00 0.00 
      
JOHN POWER TROUT    
Waterfall      
 Rainbow trout 2007 (1)  04/03/2008 0.00 0.00 
   19/03/2008 0.00 0.03 
      

 KILKIERAN BAY   
      
MUIRACHMHAINNI TEO    
Daonish      

 
Atlantic salmon, 2007 S 

1/2  06/03/2008 0.35 3.67 
   19/03/2008 0.63 10.08 
      
Golam      

 
Atlantic salmon, 2008 S 

1/2  05/03/2008 0.14 1.76 
   20/03/2008 0.12 1.67 
      
MUIR GHEAL TEO     
Cnoc      

 
Atlantic salmon, 2007 S 

1/2  13/03/2008 1.49 8.09 
   27/03/2007 0.94 23.33 
      
Ardmore      

 
Atlantic salmon, 2007 S 

1/2  13/03/2008 1.00 10.64 

100



   27/03/2008 0.91 13.00 
      
Lettercallow     

 
Atlantic salmon, 2008 S 

1/2  13/03/2008 0.02 0.12 
   27/03/2008 0.00 0.55 
      
The Gurrig     

 
Atlantic salmon, 2008 S 

1/2  05/03/2008 0.20 2.83 
   20/03/2008 0.25 3.30 
      

 MANNIN BAY    
      
MANNIN BAY SALMON CO LTD   
Hawk's Nest      
 Atlantic salmon, 2007    Moved to Corhounagh 
      
Corhounagh     
 Atlantic salmon, 2007   18/03/2008 0.82 28.09 
   27/03/2008 0.84 29.90 
      

 BALLINAKILL BAY   
      
BIFAND LTD     
Fraochoilean     

 
Atlantic salmon, 2007 S 

1/2  04/03/2008 3.40 8.73 
   25/03/2008 2.48 9.63 
      

 
Atlantic salmon, 2008 S 

1/2  04/03/2008 0.00 0.35 
   25/03/2008 0.00 0.68 
      
MANNIN BAY SALMON CO LTD   
Ballinakill     
 Atlantic salmon, 2006  04/03/2008 4.78 11.89 
   25/03/2008 7.88 40.38 
      

 KILLARY HARBOUR   
      
CELTIC ATLANTIC SALMON (KILLARY) LTD  
Rosroe      
 Atlantic salmon, 2007  14/03/2008 0.39 1.75 
 Atlantic salmon, 2007  28/03/2008 0.14 0.78 
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 CLEW BAY    
      
CLARE ISLAND SEAFARMS LTD   
Seastream Inner     
 Atlantic salmon, 2006  06/03/2008 0.23 2.22 
   20/03/2008 0.35 3.04 
      
Portlea      
 Atlantic salmon, 2007  06/03/2008 2.31 6.57 
   25/03/2008 0.49 1.50 
      

 BEALACRAGHER BAY   
      

CURRAUN FISHERIES LTD    
Curraun       
 Rainbow trout 2007 (2)  06/03/2008 0.06 0.35 
   20/03/2008 0.04 0.36 
      
 Rainbow trout 2007 (3)  06/03/2008 0.04 0.41 
   20/03/2008 0.00 0.07 
      

 DONEGAL BAY   

      
EANY FISH PRODUCTS LTD    
Inver Bay      
      
 Rainbow trout 2007 (2)  14/03/2008 0.00 0.13 
   27/03/2008 0.00 0.21 
      
 Rainbow trout 2007 (3)  14/03/2008 0.00 0.16 
   27/03/2008 0.05 0.80 
      
MARINE HARVEST     
McSwyne's Bay     
 Atlantic salmon, 2007  14/03/2008 0.05 2.77 
   27/03/2008 0.75 3.06 
      
Ocean Inver     

 
Atlantic salmon, 2008 

S1/2  14/03/2008 0.00 0.04 
   27/03/2008 0.00 0.03 
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 MULROY BAY    
      
MARINE HARVEST     
Moross 1      
 Atlantic salmon, 2007   04/03/2008 0.14 5.05 

   19/03/2008 0.25 7.70 
      
Millstone      

 Atlantic salmon, 2006    Harvested Out 
      

 
Atlantic salmon, 2007 S 

1/2  04/03/2008 0.00 4.48 
   19/03/2008 0.05 3.09 

      

 LOUGH SWILLY   

      
MARINE HARVEST     
Lough Swilly     

 Atlantic salmon, 2006   Harvested Out 
      

 
Atlantic salmon, 2007 S 

1/2  04/03/2008 0.25 10.77 
   19/03/2008 1.09 13.45 
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Comment form for Draft Salmon Aquaculture Dialogue Standards 
 

Public Comment Period 2: May 16, 2011 to June 14, 2011 
 

Email the completed comment form to salmonaquaculture@wwfus.org by 11:59 p.m. EDT June 14, 2011. 
 
*Name: A. Johansen 
*Organization/Company: P/F Bakkafrost 
*E-mail address: 
  
Note: Information with an asterisk is required, as all comments will be posted with attribution (commenter’s name and organization/company) on the 
salmon Dialogue website. This is in line with the Dialogue’s policy of being transparent. The commenter’s 
e-mail address will not be posted but is required in case we need to contact you for clarification on a comment. 
 
COMMENTS ON STANDARDS FOR GROW-OUT 
Principle Criteria/Indicator 

/Standard (e.g., 
2.1.2) 

Comment(s) Proposed solution or amendment 

Principle 1    
Principle 2 2.1 General General remarks regarding the AZE. In the 

Faroe Island, we do not operate with an 
AZE as it is specifically defined here in the 
standard, and hope to get the opportunity to 
see a more broad definition of the AZE .  
In the FO, The farming is carried out in 
fixed farm sites. The farm site licenses 
restrict the farming to a designated farming 
area, within which the farmer is allowed to 
move freely.  The possibility to move the 
farm units inside the farm site, either 
between generations or more often, gives 
the area the oppurtunity to lie fallow on 
certain areas, beyond the genereal fallow 
period between stocking, and hence rest and 
recreate in even up to several years. The 
Faroese system and limit values are based 
on similar systems that are used in the 
monitoring of farming in Norway and 

We suggest the standard should allow for a 
broader definition of an AZE and national 
legislative monitoring systems to find suitable 
solutions for site specific conditions.  
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Scotland.  
 

 2.1.2 The draft allows for choosing between 
different faunal indexes. Consideration 
should be taken to the natural type of seabed 
when assessing the faunal score.  
 
Taxonomic analysis: The standard demands 
an increase in amount of samples and 
double samples for taxonomic analysis 
compared to the situation today, and hence, 
as these taxonomic analyses are expencive, 
a great increase in monitoring costs. 

Suggest that consideration shall be taken to the 
natural type of seabed when assessing the 
faunal score. To allow for comparison with the 
natural reference site.  
 
Suggest to decrease the number of samples for 
taxonomy. 
 

 2.1.3 See 2.1.2  
 2.1.4 Please see our general remarks on the 

definition of an AZE.  
 

 
 

Principle 2 2.5.1 Acoustic devices are used to prevent seals 
from going into nets at salmon farms. The 
standard points to “other, potentially less 
impactful and more effective deterrence 
practices” and lists promptly removing dead 
fish, reducing stocking densities, net 
tensioning and use of seal blinds. 
In our company we already use these 
preventive measures in order to protect our 
farmed animal stock from possible attacks 
of wild animals and in order to prevent 
unnecessary wild life destruction actions. 
But we still see seals in and around our 
salmon farms. Seal blinds will only help in 
those cases where the seals are eating on the 
dead fish through the nets or going through 
the nets at certain points. At the farms the 
seals are going through the nets at different 
places. 
 

We see that acoustic devices may not be 
perfect in reducing depredation but we think it 
is unwise to forbid acoustic devices at salmon 
farms before there is something else which 
will have the same results. 
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Principle 3 3.1.4 Testing for sea lice is not an exact science. 
The numbers can vary a lot from one testing 
to the next testing. Putting forward numbers 
for each farm weekly does not give useful 
information about the condition out at the 
farm and in the area. Numbers for one farm 
can be used as “the truth” and the big 
picture can be forgotten. 
 

We think the numbers should be put together 
for areas and those numbers should be made 
public once a month. This will tell something 
about the development in an area. 
It could be taken in to consideration, based 
upon the general lice count status and 
temperature differences, to allow for counting 
every 14 day in specific regions and different 
time of year. 
 

    
Principle 4    
    
Principle 5 5.2.5 Today different countries and areas have 

different regimes for treating salmon against 
sea lice. These regimes are based on 
experience with the farmed fish and the 
environment around the farm. Different 
environment means that there has been, and 
are, varying problems with lice and hence 
different solutions to the problem. 
The Faroe Islands has had small problems 
with lice in recent years. When the lice 
numbers have been too high according to 
legislative demands the solution has been to 
treat with chemicals. Because we haven’t 
had lice problems for several years, since 
the new legislation and after the ISA 
outbreaks primo 2000, little attention has 
been given to finding other alternative 
solutions in combating lice, such as 
biological combating. Wrasse is not native 
to the Faroe Islands and wrasse or other 
cleanerfish has not been used in the islands. 
Today there is some research done to try to 
find native species which can be used for 
sea lice control. Because there are no 
biological means of controlling sea lice we 

We suggest a PTI of 9 as a start and then there 
could be a demand for reducing PTI over a 
time frame of 5 years.  
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still need to use chemical treatment to 
control sea lice until there can be established 
a different  way of controlling sea lice.  
Hence, a PTI of less than 6,8 means that it 
will not be possible to treat large fish more 
than once. As the situation is, we could not 
comply. 

    
Principle 6    
    
Principle 7    
    
General comments    

 
 
 
 
COMMENTS ON STANDARDS FOR SMOLT PRODUCTION 
Principle Criteria/Indicator  

/Standard (e.g., 
2.1.2) 

Comment(s) Proposed solution or amendment 

Principle 1    
    
Principle 2    
    
Principle 3    
    
Principle 4    
    
Principle 5    
    
Principle 6    
    
Principle 7    
    
General comments    
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Comment form for Draft Salmon Aquaculture Dialogue Standards 
 

Public Comment Period 2: May 16, 2011 to June 14, 2011 
 

Email the completed comment form to salmonaquaculture@wwfus.org by 11:59 p.m. EDT June 14, 2011. 
 
*Name: Myron Roth 
*Organization/Company:  British Columbia Ministry of Agriculture 
*E-mail address:  
  
Note: Information with an asterisk is required, as all comments will be posted with attribution (commenter’s name and organization/company) on the 
salmon Dialogue website. This is in line with the Dialogue’s policy of being transparent. The commenter’s 
e-mail address will not be posted but is required in case we need to contact you for clarification on a comment. 
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/5%/"8%&"$E3$$79"/5%/"@5,35"/5$"9/%+7%&7"%+/,3,;%/$9"%+7")%4"9/,(("-$/"3$&/,8,$7"=4"<,&/.$"*8"/5$"&%/5$&"(%E"
&$:.,&$)$+/"/*"7$/$&),+$"@5%/"/5$,&"%3/.%("=$+/5,3"8**/;&,+/")%4"=$>""
"
?5$";&*=($)",9"/5%/"/5$",);%3/"L*+$"8&*)"8%&)9"3%+"<%&4"-&$%/(4",+"7,9/%+3$"%+7"7,&$3/,*+"%+7"/5$"
;%//$&+",9"(%&-$(4"7,3/%/$7"=4"/5$"/*++%-$"*8"8,95"&%,9$7A"/5$"%)*.+/"*8"8$$7".9$7A"/5$"9,L$"%+7"7$+9,/4"*8"
/5$"@%9/$"8$$7";%&/,3($9A"/5$"8*&3$"%+7"7,&$3/,*+"*8"/,7%("8(*@"%+7"/5$"3*+8,-.&%/,*+"*8"/5$"9$%=$7"
U.+7$&9$%"H)*.+/9IA"3(,889A"%+7"&*3B";,($9"3*.(7",);%3/"7,&$3/,*+"%+7"9;$$7"*8"8(*@"%+7"7$;*9,/,*+%("
;%//$&+9V>""
"
D*&"$E%);($A"W&**B9"U6NNN%V"&$;*&/$7"=$+/5,3",+8%.+%("3*)).+,/4"35%+-$9"*33.&&$7".;"/*"%"7,9/%+3$"*8"
!MN")$/$&9"8&*)"%"W>0>"8%&)";$&,)$/$&"7.&,+-"/5$";$%B"*8"9%()*+"=,*)%99"U\**+=$%+"g";&*7.3,+-"
!A6NN")/V>"W&**B9"U6NNN=V"&$;*&/$7",+3&$%9$7"9$7,)$+/"?Z'"%+7"'_"%/"7,9/%+3$9".;"/*"!hN")$/$&9"$*E#"
0;)),#- "8&*)"H9*)$I"W>0>"8%&)9>""
"
W&**B"6NN!"3,/$9"(,/$&%/.&$"8&*)"*/5$&";%&/9"*8"/5$"@*&(7"/5%/"&$<$%(9"9,),(%&"&$9.(/9>"2$9/*+"U!iiNV"
&$;*&/$7"%"L*+$"*8"&$7.3$7"9;$3,$9"$+&,35)$+/"$E/$+7,+-"/*"=$/@$$+"`h"%+7"iN")$/$&9"8&*)"%"J.-$/"
'*.+7"9%()*+"8%&)";&*7.3,+-"PNN")/"*8"8,95c4$%&>"j/5$&"%./5*&9"5%<$"&$;*&/$7"%7<$&9$",+8%.+%("$88$3/9"
$E/$+7,+-"8&*)"!h"/*"hN"/*"$<$+"!NN")"8&*)"8%&)9>"
"
\*7$(,+-"3%+"7$/$&),+$"9*)$";%//$&+9"*8"7,9/&,=./,*+"=./"+*/"%((>"F+"8%3/A"/5$"'^JC"#^Jj\j#")*7$("U/*"
@5,35"/5$"'0"&$8$&9V"5%9A"8*&"/5$")*9/";%&/A"=$$+"<%(,7%/$7".9,+-"%";%&/,3.(%/$"/&%3$&"9/.74"*+"9,(/4").7"
,+"95$(/$&$7"9$%"(*35"3*+7,/,*+9A"@5,35"%&$"/4;,3%(".+7$&")*9/"'3*//,95"8,95"8%&)9>""F/"5%9"+*/"=$$+"
<%(,7%/$7"8*&")%+4"*/5$&"B,+79"*8"9.=9/&%/$9>""?5$"#^Jj\j#")*7$(".9$7"=4"D,95$&,$9"%+7"j3$%+9"
0%+%7%"7*$9"+*/"$<$+",+3(.7$"%")*7.($"/5%/"7$%(9"@,/5"=$+/5,3"/4;$>""F/"*+(4".9$9",+8*&)%/,*+"%=*./"/5$"
8%&)"3*+8,-.&%/,*+"U3%-$"7,)$+9,*+9"%+7"(%4*./V"%+7"8,95";&*7.3/,*+"U8$$7",+;./A"=,*)%99A"9,L$VA"
$);(*49"%";%&/,3($"/&%3B,+-")*7$("U@5,35"7,9/&,=./$9"/5$"@%9/$9"*+/*"/5$"*3$%+"=*//*)".9,+-"/5$"9,+B,+-"
&%/$"35%&%3/$&,9/,39"8*&"/5$"@%9/$9A"/*-$/5$&"@,/5",+8*&)%/,*+"%=*./"*3$%+"3.&&$+/9V>"C3/.%(")$%9.&$9"*8"
=$+/5,3",);%3/"9.35"%9"8&$$"9.(;5,7$"3*+3$+/&%/,*+",+"/5$"9$7,)$+/9"*&",+7,3$9"*8"=$+/5,3"7,<$&9,/4"%&$"
.9$7"/*"3*);%&$")*7$( S7$&,<$7"9$7,)$+/%/,*+"&%/$9",+"*&7$&"/*"$9/%=(,95"9$),S$);,&,3%("&$(%/,*+95,;9"
U9$$d"5//;dcc@@@>;%3>78*S);*>-3>3%c93,$+3$c%:.%3.(/.&$c9*BS$73c7$;*)*7 S$+->5/)VA"=./"/5$4"7*"+*/"
<$&,84"%3/.%("L*+$9"*8"7$;*9,/,*+>""
"
^<$+"#Dj"%3B+*@($7-$9"/5%/"/5$"#^Jj\j#")*7$(R9"*./;./9"%&$" .+3$&/%,+"%+7"/5%/"/5$")*7$("5%9",/9"
(,),/%/,*+9>"""
"
'*A"/5$";&*=($)",+"9$//,+-"%+"%&=,/&%&4"C]^"*8"MN")$/$&9"&$)%,+9>""R0,9%*,'.0,9.-' $%2.#0&1'"&2S%-'
D03*"#'+%&40-$",0%&'%4',9.'#%+",0%&T'=",,.-&'"&2'.C,.&,'%4'"'4"-$J3'4%%,=-0&,'0,'A%*#2'7.'."38',%'30$=#8'
1%'"&2'40&2'3%$.'#%+",0%&3'%*,302.'8%*-'EF'$.,-.'U%&.',%',"K.'3"$=#.3'A9.-.',9.-.'03'&%'.D02.&+.'%4'
7.&,90+'0$="+,'"&2'8%*'="33>""?5$&$8*&$A"0,'A%*#2'7.'"'&%V7-"0&.-',%'30$=#8'"++.=,',9.'2.4"*#,'
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h"

"

3,"&2"-23',9",' 8%*-'4"-$J3'(WX'03'EF'$.,.-3'"&2'"+,'"++%-20&1#8>""e*@$<$&"4*.&"%3/.%("8**/;&,+/"3*.(7"
=$".;"/*"!hN")$/&$9"8&*)"4*.&"8%&)"*+"%"+*&/5S9*./5 "U*&"+*&/5S+*&/5$%9/>"^/3XVA"/&$+7,+-"(,+$>"
"
?5,9",+7.9/&4".9$9"T$)*/$(4"j;$&%/$7"Z,7$*"UTjZV"/*"%99$99"=$+/5,3",);%3/9"%+7"/*",+9;$3/")**&,+-9>""
?5,9"/$35+*(*-4"3%+"%+7"95*.(7"=$".9$7"/*"7$/$&),+$"/5$"=$+/5,3"8**/;&,+/"*8"%"8%&)>"
"
2$ "@*.(7"%&-.$"/5%/",8"%"8%&)"@%+/9"/*"=$"3$&/,8,$7".+7$&"/5$9$"9/%+7%&79"/5$+"/5$4"95*.(7"%/"/5$"<$&4"
($%9/"=$"&$:.,&$7"/*"$9/%=(,95"/5$,&"%3/.%(";%//$&+"%+7"$E/$+/"*8"=$+/5,3"8**/;&,+/".9,+-"TjZ"%+7"QJ'"%+7"
/5&*.-5"9$7,)$+/"9%);(,+-".9,+-"/&%3$&"$($)$+/9"U$>->"9*)$/5,+-",+"/5$"8**7"/5%/",9"+*/"8*.+7"+%/.&%((4"
,+"/5$"$+<,&*+)$+/"g"(,B$"(,/5,.)V"%9"B$4",+7,3%/*&9"/*"7,9/,+-.,95"%3/.%("8,95"8%&)"@%9/$"8&*)"+%/.&%("
=$+/5,3"9$7,)$+/9A"/5$+")%;"/5$,&"%3/.%("8**/;&,+/".9,+-"(%/,/.7$"%+7"(*+-,/.7$"%+7"7,9/%+3$""U%(("
%<%,(%=($"*+"=*%&7"/5$"TjZ"%+7"*+"/%;$V"%+7"/5$4"95*.(7"=$"&$:.,&$7"/*")*+,/*&"&$-.(%&(4"@,/5,+"/5%/"
L*+$"*8",);%3/"%/"9$/"9%);(,+-"(*3%/,*+9"/*"$+9.&$"/5$4"7*"+*/"$E3$$7"/5$"9$/"9/%+7%&79>""G+7$&"/5,9"
93$+%&,*A"/5$"C]^",9"9/,(("MN")$/$&9"8&*)"/5$"$7-$"*8"/5$"+$/";$+"%&&%4"=./"9%);(,+-"@*.(7"*33.&"@,/5,+"
/5$"C0?GCK"8**/;&,+/A"+*/"%";&$7,3/$7"*&"%99.)$7"*+$>"?5$"8%&)$&"@*.(7"/5$+"(*3%/$"%+7"QJ'",+"
3*);(,%+3$";*,+/9"8*&"9.=9$:.$+/"9%);(,+-"%+7")*+,/*&,+->"
"
C(9*A"/5$"9%);(,+-")$/5*7*(*-4"*./(,+$7",+"/5$"%;;$+7,E",9"*+(4"&$%((4"%;;(,3%=($"/*"9*8/"=*//*)"9,/$9>"
?5$"'C#"'/$$&,+-"0*)),//$$"95*.(7"3*+9,7$&"/5$"8*((*@,+-"35%+-$9"U'$$"=$(*@V"""
"
(==.&20C'Y?'H.,9%2%#%10.3'-.#",.2',%'<-0&+0=#.'5'"&2'7.&,90+',.3,0&1'
D*&"'*8/"W*//*)"',/$9"
!>"'%);(,+-")$/5*7*(*-4"8*&"3%(3.(%/,*+"*8"8%.+%(",+7$EA")%3&*"8%.+%("/%E,A"%+7"9.;;(,$7"%+7"&$7*EA"%+7"
3*;;$&>""Q&%="9%);(,+-"8*&"/5$"8%.+%(",+7$EA")%3&*"8%.+%("/%E,")$%9.&$)$+/9A"%+7"9.;;(,$7 "%+7"&$7*E"
95*.(7"=$"3*+7.3/$7"%/"+,+$"9/%/,*+9",+"7.;(,3%/$"7.&,+-";$%B"3%-$"=,*)%99>""

•  ?@*"9/%/,*+9").9/ "=$"(*3%/$7"%/"N")"8&*)" /5$"$7-$"*8"/5$"+$/";$+"%&&%4"%+7"@,/5,+"/5$"7$8,+$7"
C]^"

•  ?5&$$").9/"=$"@,/5,+"/5$"C]^A"6h")"8&*)"/5$"$7-$"*8"/5$"%&&%4"*8"3%-$9"%/"9(%3B"/,7$>""j8"/5$9$"
/5&$$A"*+$").9/ "=$".;9/&$%)"%+7"*+$"7*@+9/&$%)"@,/5"&$9;$3/"/*"/5$"7,&$3/,*+"*8"/5$"
7*),+%+/"3.&&$+/A"%+7"/5$"*/5$&").9/"=$"/*"*+$"9,7$"*8"/5$"8%&)",+"%"7,&$3/,*+"*&/5*-*+%("/*"/5$"
7*),+%+/"3.&&$+/"

•  ?5&$$").9/ "=$"6h)"*./9,7$"/5$"C]^>""j8"/5$9$A"*+$").9/ "=$".;9/&$%)"%+7"*+$"7*@+9/&$%)"
@,/5"&$9;$3/"/*"/5$"7,&$3/,*+"*8"/5$"7*),+%+/"3.&&$+/A"%+7"/5$"*/5$&").9/"=$"/*"*+$"9,7$"*8"/5$"
8%&)",+"%"7,&$3/,*+"*&/5*-*+%("/*"/5$"7*),+%+/"3.&&$+/"

•  j+$"8&*)"%"&$8$&$+3$"9,/$"(*3%/$7"hNNS!NNN)"8&*)"/5$"8%&)"U$7-$"*8"/5$"%&&%4"*8"3%-$9VA",+"
9,),(%&"@%/$&"7$;/5"%+7"9.=9/&%/.)"/4;$"U@5$&$"/5,9"$E,9/9VA"%+7"&$3*&7$7".9,+-"QJ'"
"

0*;;$&"9%);(,+-"95%(("=$"3*+7.3/$7"%/"/5$"9%)$"(*3%/,*+9"*./9,7$"/5$"C]^"%9"/5$"*/5$&"=$+/5,3"
9%);(,+-A"%/"/5&$$"9/%/,*+9"*./9,7$"/5$"C]^A",+"7.;(,3%/$>""?5$"&$8$&$+3$"9,/$".9$7"95%(("%(9*"=$"/5$"9%)$>""
?,),+-"95%(("%(9*"=$"/5$"9%)$A"9%);(,+-"%/";$%B"3%-$"=,*)%99>"
"
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P"

"

D*&"e%&7"W*//*)9"
•  J%,&$7"hN")$/$&"TjZ"/&%+9$3/9"95*.(7"=$"&.+"%(*+-"/5$"=*//*)"=*/5"@,/5,+"%+7"*./9,7$"/5$"

7$8,+$7"C]^"%+7"3*);%&$7"@,/5";&$<,*.9"&.+9"/*"(**B"8*&"35%+-$9"/*"/5$"B,+79"%+7":.%+/,/,$9"*8"
)$-%"8%.+%"%+7")%3&*;54/4$9A"35%+-$9",+"9$7,)$+/"3*(*&A";&$9$+3$"*8"*&-%+,3"9$7,)$+/9A"
;&$9$+3$"*8".+$%/$+"8$$7";$(($/9"%+7";&$9$+3$"*8"W$--,%/*%")%/9"*&"*;;*&/.+,9/,3";*(435%$/$"
3*)).+,/,$9"U$>->"!"<%-,.."&0"<%-"-"V"%(*+-"/@*"/&%+9$3/9"U*+$"8*((*@,+-"$%35"*8"/5$"7*),+%+/"
3.&&$+/"7,&$3/,*+9V>"

•  C/"$%35"*8"/5&$$"9/%/,*+9"%(*+-"/5$"/&%+9$3/"UN)A"6h)"%+7"hN)"8&*)"/5$"+$/";$+"%&&%4V"%+7"%/"
/@*"&$8$&$+3$"9/%/,*+9A"/%B$"%/"($%9/"h")$-%8%.+%c)%3&*8%.+%":.%7&%/"9.&<$49"U?5,9"3*+9,9/9"*8"
/%B,+-"9/,((",)%-$9"*8"H:.%7&%/9I"%(*+-"%+7"%7O%3$+/"/*"/5$"/&%+9$3/"(,+$"@5,35"%&$"(%/$&".9$7"/*"
<,9.%((4",7$+/,84"%+7":.%+/,84")%3&*8%.+%"%+7")%3&*;54/$9"%/"$%35"*8"9/%/,*+9V>"

•  ?5$9$"7%/%").9/"/5$+"=$"9.=O$3/"/*"7$/%,($7"9/%/,9/,3%("%+%(49$9"U9$$"8*&"$E%);($"'$3/,*+"b"*8"
J&*/*3*(9"8*&"\%&,+$"^+<,&*+)$+/%("\*+,/*&,+-"
5//;dcc@@@>$+<>-*<>=3>3%c$;7c,+7.9/&,%(c&$-9c8,+8,95c;78c&$-k;&*/*3*(9>;78V"/*"7$/$&),+$"
@5$/5$&"/5$"8%3,(,/4"5%9"5%7"%+4"9/%/,9/,3%((4"9,-+,8,3%+/"$88$3/9>"""

'
6-0,.-0%&'5@5?'R",.-')*"#0,8'0&'"&2'&."-',9.'30,.'%4'%=.-",0%&'
5@5@E'
25,($"@$"%-&$$"@,/5"/5$"9/%+7%&7"&$:.,&,+-"@$$B(4")*+,/*&,+-"*8"+,/&*-$+"%+7";5*9;5*&*.9"($<$(9"%/"
/5$"8%&)"%+7"%/"%"&$8$&$+3$"9,/$A"/5$&$",9"+*"7$8,+,/,*+"*8"5*@"/5$"&$8$&$+3$"9,/$"@,(("=$"7$/$&),+$7>"2$"
8$$("/5%/"/5$&$").9/"=$"-.,7%+3$"*+"5*@"&$8$&$+3$"9,/$9"@,(("=$"7$/$&),+$7>"2$"+*/$"/5%/",/",9"9/%/$7",+"
/5$"(220,0%&"#'Y&4%-$",0%&"9$3/,*+"/*"/5,9"3&,/$&,*+A"/5$"'C#"/$35+,3%("@*&B,+-"-&*.;"*+"+./&,$+/"(*%7,+-"
,7$+/,8,$7"/5$";*/$+/,%("(,+B"=$/@$$+"+./&,$+/9"%&*.+7"9%()*+"8%&)9"%+7"eCW9"%9"*+$"/5%/"5%7"4$/"/*"=$"
$9/%=(,95$7"=./"%&*.+7"@5,35"/5$&$"&$)%,+$7"9*)$".+3$&/%,+/4>"l$@"&$9$%&35",+/*")*7$(,+-"*8"
7,99*(<$7"@%9/$9"8(*@9"8&*)"8,95"8%&)";$+9"5%9"=$$+";.=(,95$7! "9,+3$"/5$"8,&9/"'C#"0*))$+/"J$&,*7>"
?5,9"+$@")*7$(,+-"/**("3*.(7"=$"./,(,L$7"/*"7$/$&),+$"/5$"%;;&*;&,%/$"9$($3/,*+"*8"&$8$&$+3$"9,/$9"%+7"
/*"%99$99"/5$"$88$3/9"8&*)"8%&)S,+7.3$7"+./&,$+/"(*%7,+-",+"/5$"8%&"8,$(7>""2$"9/&*+-(4"%7<,9$"/5%/"/5$"
'/$$&,+-"0*)),//$$"/%9B"/5$"'C#"/$35+,3%("@*&B,+-"-&*.;"*+"+./&,$+/"(*%7,+-"/*",+<$9/,-%/$"/5$"./,(,/4"*8"
/5,9"+$@"&$9$%&35"8*&"&$9*(<,+-"/5$".+3$&/%,+/4"%&*.+7"+./&,$+/"(*%79A"/5$";*/$+/,%("(,+B"/*"eCW9"%+7"
8%&)S,+7.3$7"$88$3/9"*+"%+/5&*;*-$+,3"3.).(%/,<$"(*%79",+/*"3*%9/%("@%/$&":.%(,/4>"j+3$"%+"%99$99)$+/"
5%9"=$$+")%7$A"@$"9.;;*&/",+3(.7,+-"/5$".9$"*8"/5,9"+$@")*7$(,+-"/**(",+/*"/5$"'/%+7%&7>"
'
6-0,.-0%&'5@B?'Y&,.-"+,0%&'A0,9'+-0,0+"#'%-'3.&30,0D.'9"70,",3'"&2'3=.+0.3"
5@B@>'
25,($",/",9"%;;&$3,%/$7"/5%/"/5,9"3&,/$&,%"5%9"=$$+",+3(.7$7A"@$"@*.(7"9/&*+-(4"9.--$9/"/5%/",/"=$"%(,-+$7"
@,/5"/5$"'5C#"@5,35"&$:.,&$9"%"W,*7,<$&9,/4"F+3(.9,<$"^+<,&*+)$+/%("F);%3/"C99$99)$+/>"F8"95&,);"
8%&)$&9"%&$"&$:.,&$7"/*"/%B$"9.35"%"9/$;"/5$+"9%()*+"8%&)$&9").9/ "=$"&$:.,&$7"%9"@$(("-,<$+"/5$"
$3*+*),3"7,88$&$+3$9"=$/@$$+"/5$",+7.9/&,$9>"""
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
! "'>"Z$+%4%-%)**&/54",-&".&C;&,("6NN!A"l.)$&,3%(")*7$(,+-"*8"%:.%3.(/.&$"7,99*(<$7"@%9/$"/&%+9;*&/",+"%"3*%9/%("$)=%4)$+/>"^+<,&*+)$+/%("
D(.,7"#4+%),39"#jFd"!N>!NNbc9!NPh6SN!!Si6NiSN&5//;dcc@@@>9;&,+-$&(,+B>3*)c3*+/$+/c7!h6m66mEb!66EPb"
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b"

"

"
5@M@M'
'/&*+-(4"9.--$9/"7$8,+,+-"H$%9,(4";.=(,3(4"%<%,(%=($I"@5$&$<$&",/"*33.&9"/5&*.-5*./"/5$"9/%+7%&7>""
"
<-0&+0=#.'E'
25,($"/5,9"J&,+3,;($",9"%(("%=*./")%+%-,+-"8*&",);%3/9"*8";%/5*-$+9"*+"@,(7"9%()*+"9/*3B9A"/5$"3.&&$+/"
7&%8/",9"8*3.9$7"*+"%()*9/"$E3(.9,<$(4"*+"9$%"(,3$>"C+"%()*9/"$E3(.9,<$"8*3.9"*+"9$%"(,3$".+7$&),+$9"/5$"
-*%("*8"7$)*+9/&%/,+-"),+,),L$7"*&"$(,),+%/$7"&,9B"*8";%/5*-$+",);%3/"*+"@,(7"8%.+%"*8"3*+3$&+>"
D.&/5$&)*&$A"/5$"/&%7$"*88"%;;$%&9"/*"=$"/5%/"/*"5%<$"9/&*+-$&"9$%"(,3$"9/%+7%&79"&$:.,&$9"5%<,+-"
@$%B$&";%&%3,/3,7$"9/%+7%&79>""
"
' %()*+,79"%&$"+*/"/5$"*+(4"9;$3,$9"*8"3*+3$&+"%9"/5$&$"%&$"*/5$&")%&,+$"8,95"U5$&&,+-A"/.&=*/A"3*7A"$/3XV"
%+7",+<$&/$=&%/$9"U;&%@+9A"3&%=9A"(*=9/$&V"/5%/"(,<$",+"3(*9$";&*E,),/4"/*"9$%"8%&)9"/5%/"3%+"$,/5$&"=$"
<$3/*&9"8*&"/&%+9),99,*+"*8"<,&.9$9"%+7";%&%9,/$9"/*"8%&)$7"8,95"*&"3%+"/5$)9$(<$9"=$"7,&$3/(4",);%3/$7"
=4"<,&.9$9"%+7c*&";%&%9,/$9"/5%/"%&$",+3.=%/$7"*+"/5$"8%&)9"U$>->"F+8$3/,*.9"J%+3&$%/,3"l$3&*9,9",+"
C/(%+/,3"9%()*+"8%&)9"3%+"%88$3/"%"@,7$"&%+-$"*8"8,95"9;$3,$9",+3(.7,+-d"C/(%+/,3"9%()*+A"&%,+=*@"/&*./A"
=&*@+"/&*./A"C&3/,3"35%&&A"5%(,=./A"3*7A"5%77*3B"%+7"/.&=*/>""FJl"5%9"=$$+",7$+/,8,$7"%9"%"9,-+,8,3%+/"
7,9$%9$";&*=($)",+"8,95"8%&)9",+"'3*/(%+7"%+7"/5$";&*=($)",9"9;&$%7,+-"&%;,7(4V>"F+"%77,/,*+"/5$&$"%&$"
+.)$&*.9";%&%9,/$9"*/5$&"/5%+"9$%"(,3$"/5%/",+8$3/"8%&)$7"9%()*+"%+7"%&$"/&%+98$&%=($"/*"*/5$&"8,95"U$>->"
Q4&*7%3/4(.9"9*(%&,9A"J%&<,3%;9.(%A"),3&*9;*&,7,%+9A"$/3>V>""
"
2$"9.--$9/"%77,+-"%"9/%+7%&7"/5%/",9")*&$"9;$3,8,3"/*";%/5*-$+")%+%-$)$+/"9.35"%9d""
F+7,3%/*&"
C3/,<$"J%&/,3,;%/,*+",+"%"&$-,*+S@,7$"8,95"5$%(/5"%+7";%/5*-$+")*+,/*&,+-";&*-&%)"@5$&$",+8*&)%/,*+",9"
*;$+(4"95%&$7"%)*+-9/";&%3/,/,*+$&9"%=*./";*99,=($"7,9$%9$"*./=&$%B9"%+7c*&"/5$";&$9$+3$"*8"+$@"*&"
+*<$(";%/5*-$+9"*&")./%/$7"9/&%,+9"*8"$E,9/,+-";%/5*-$+9""
'/%+7%&7"
n$9""
"
?5$"%=*<$",+7,3%/*&"%+7"9/%+7%&7").9/"=$"3*.;($7"@,/5"%"949/$)") .9/"%(9*"=$",+";(%3$"8*&"/5$"/,)$(4"
7,99$),+%/,*+"*8",+8*&)%/,*+"*+"7,9$%9$"*./=&$%B9"%+7c*&"/5$";&$9$+3$"*8"+$@"*&"+*<$(";%/5*-$+9"/*"
=*/5"-*<$&+)$+/"%+7"+*+S-*<$&+)$+/"&$9$%&35$&9"(**B,+-"%/";*/$+/,%(",);%3/9"*+"@,(7"8,95"9/*3B9>"
"
6-0,.-0%&'E@>@Z'
25,($"@$"%3B+*@($7-$"/5$"35%(($+-$"*8"%77&$99,+-"/5,9",99.$A"0CCT"9.--$9/9"/5%/"+$,/5$&"*;/,*+",9"
%;;&*;&,%/$",+"/5$,&"3.&&$+/"8*&)>"?5$"&$($<%+/")$%9.&$"8*&"9$%"(,3$",9"/5$"%77,/,*+%(",+8$3/,*+";&$99.&$1"
/5$"7.&%/,*+"*8"@,(7"8,95"$E;*9.&$"%/"%"<.(+$&%=($"9/%-$"/*"$($<%/$7"($<$(9"*8"(,3$"$E;*9.&$>"""?5$"'C#"
+*/$9"/5$",);*&/%+3$"*8"/5$",+,/,%("7$/$&),+%/,*+"*8"%3/.%("%&$%S=%9$7")%E,).)"(,3$"($<$(9",9"%+"
,);*&/%+/"9/$;"%+7"@$"9.--$9/"/5%/"/5,9"95*.(7"=$"%33*);(,95$7"=$8*&$"8%&)9",+"%+"%&$%"%&$"$(,-,=($"8*&"
3$&/,8,3%/,*+>""
"

133



m"

"

<-%=%3.2'!,"&2"-2?'W%3B-&*.+7",+8$3/,*+";&$99.&$"%+7")%E,).)"(,3$"($<$(9"%&$"$9/%=(,95$7"8*&"/5$"%&$%"
g"4$9"
<-%=%3.2'3,"&2"-2?"F+8$3/,*+";&$99.&$"7*$9"+*/"$E3$$7"!No"%=*<$"$9/%=(,95$7"=%3B-&*.+7"($<$("8*&"/5$"
%&$%>"
<-%=%3.2'3,"&2"-2?"D%&)9"7$)*+9/&%/,+-"9$;%&%/,*+"8&*)"/5$"@,(7"$+<,&*+)$+/"UL$&*",+8$3/,*+"
;&$99.&$V";%99"/5,9"9/%+7%&7>"
"
25,($"@$"9/&*+-(4"9.;;*&/"/5$"%=*<$A"*8"/5$"-,<$+"*;/,*+9",+"/5$"3.&&$+/"7&%8/A"j;/,*+"C",9"=$//$&"
=$3%.9$",/",9"/5$")*9/";&$3%./,*+%&4"%;;&*%35>"25,($"@$"%;;&$3,%/$"/5$"@*&B"/5%/"5%9"-*+$",+/*"
3&$%/,+-"/5$"/@*"*;/,*+9A"/5$&$"%&$"+*/"$+*.-5"9/.7,$9"/5%/"%7$:.%/$(4";&$7,3/"/5$")*&/%(,/4"/5&$95*(79"
8*&"/5$"9%()*+,7"9;$3,$9"*8"3*+3$&+9"5$+3$"/5$"%=,(,/4"/*".9$"j;/,*+"W",9":.$9/,*+ %=($>"
"
F/",9",);*&/%+/"/*"+*/$"/5%/"$<$+"@,/5"%")%+7%/*&4"($<$("*8"N>!"(,3$";$&"8,95A"%")%99,<$"8%&)"*&"+.)=$&"*8"
8%&)9"3*.(7"9/,(("=$"3%.9,+-"5%&)"/*"@,(7"9%()*+>"2$"@*.(7"9.--$9/"*+$"%77,/,*+%("&$:.,&$)$+/"/5%/"
7$3$&/,8,3%/,*+"*33.&",8"$<,7$+3$"*8",);%3/"*+"@,(7"9%()*+"=$3*)$9"%<%,(%=($"8*&"8%&)9"/5%/"%&$"
$);(*4,+-"/5$"N>!"/5&$95*(7"8&*)"8%&)S&$(%/$7"(,3$",+"%"&$-,*+>""
"
D**/+*/$"8*&"M>!"UJ%-$"66V"
0.&&$+/"@*&7,+-"*8"/5,9"8**/+*/$"3*.(7")$%+"%--&$-%/$7"7%/%"9.35"%9"/5%/"*+"\e0"@$=9,/$"7%/%",9"
%33$;/%=($"8*&"/5,9"9/%+7%&7>"?5$"7%/%").9/"=$",+",/9"&%@"8*&)"%+7"/5,9").9/"=$"3(%&,8,$7",+"/5$"9/%+7%&79"
7*3.)$+/"*&"/5$"-.,7%+3$"""
"
J($%9$"35%+-$"/5$"@*&7,+-"*8"/5$"8**/+*/$"/*"/5$"8*((*@,+-d"
0*)),/)$+/d"C/"%"),+,).)A"%"8%&)"%+7c*&",/9"*;$&%/,+-"3*);%+4").9/"7$)*+9/&%/$"/5,9"3*)),/)$+/"
/5&*.-5";&*<,7,+-",9.' $%3,'-.#.D"&,'-"A "8%&)S($<$("7%/%"/*"&$9$%&35$&9A"-&%+/,+-"&$9$%&35$&9"%33$99"/*"
9,/$9A"*&"*/5$&"9,),(%&"+*+S8,+%+3,%("9.;;*&/"8*&"&$9$%&35"%3/,<,/,$9>""
"
T%/,*+%($"*+"J%-$"6`"*8"mm"8*&"M>!"
H?5$"3*)),/)$+/"/*"&$9$%&35"&$:.,&$7".+7$&"M>!>6"A0##"U7$($/$",+/$+79"/*V"$+9.&$"8%&)9"%&$"@*&B,+-"
@,/5"&$9$%&35$&9"%+7"&$-.(%/*&9"/*"%77&$99"/5$")%+4"-%;9",+".+7$&9/%+7,+-"%&*.+7"%"8%&)R9",+/$&%3/,*+"
@,/5"@,(7";*;.(%/,*+9>I"
""
6-0,.-0%&'E@5'Y&,-%2*+,0%&'%4'&%&V&",0D.'3=.+0.3''
2$"=$(,$<$"/5%/"/5,9"3&,/$&,*+",9"+*/"9.88,3,$+/"%9",/"=%9,3%((4"%((*@9"%+"$E*/,3"9;$3,$9"/*"=$"./,(,L$7"%+7"
7*$9"+*/"9$/"%";&$3%./,*+%&4"9/%+7%&7"*+"%"<$&4",);*&/%+/"-(*=%(",99.$>"2$"%(9*"/5,+B"/5%/"7$8$&&,+-"/*"
/5$"C'0"*+"/5,9",99.$",9"9,);(4"+*/"%33$;/%=($A"/5$&$",9"&**)"/*"9$/"%";&$3%./,*+%&4"9/%+7%&7"%+7",/").9/"
=$"7*+$>""

2$"9.--$9/"/5$"%77,/,*+"*8"/5$"8*((*@,+-"9/%+7%&7"@,/5"/5$"8*((*@,+-"&%/,*+%($d""

M>6>6" ^<,7$+3$"*8"$9/%=(,95)$+/"*&",);%3/",+"%7O%3$+/"
$3*949/$)9"*8"$E*/,3"9;$3,$9"

l*+$ "
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"
!*11.3,.2' :",0%&"#.'4%-'E@5@5"
?5$"'C#"&$3*-+,L$9"/5$"9,-+,8,3%+/"3*+3$&+"%=*./"/5$"&$($%9$"%+7"$9/%=(,95)$+/"*8"$E*/,3"9;$3,$9".+7$&"
/5$9$"9/%+7%&79"%+7"9,-+,8,3%+/"7$=%/$"*33.&&$7"*<$&"/5$",99.$9"%99*3,%/$7"@,/5"C/(%+/,3"9%()*+"=$,+-"
8%&)$7",+"/5$"J%3,8,3"$/3>"?5$"'0"7$3,7$7"/*"%((*@"+*+S+%/,<$9"/*"=$"8%&)$7",+"%&$%9"@5$&$"/5$4"%&$"
%(&$%74"@,7$(4".9$7";&*<,7$7"/5%/"+*"$<,7$+3$"*8",);%3/"3%+"=$"7$)*+9/&%/$7>"?*"=$"3($%&A"/5,9"7*$9"
+*/")$%+9"/5%/"3$&/,8,$7"8%&)9").9/"=$"%=($"/*";&*<$"/5%/"/5$4"%&$"+*/"5%<,+-"%+",);%3/"*+"(*3%("
$3*949/$)9"*&"@,(7"9/*3B9A"&%/5$&",/",9"/*"%((*@"8*&"/5$"*;;*&/.+,/4"8*&"9*)$*+$"/*";&*<$"/5%/"/5$&$",9"%"
;&*=($)"95*.(7"*+$"%&,9$"*&"3.&&$+/(4"$E,9/9"%+7",9".+7$/$3/$7>"?5$"'0"=$(,$<$9"/5%/"/5,9",9"%")*&$"
3&$7,=($"%;;&*%35"&%/5$&"/5%+"9,);(4"%((*@,+-"8%&)9"/*".9$"+*+S+%/,<$"9;$3,$9"/5%/"%&$"%(&$%74",+".9$>"
G+7$&"/5$9$"9/%+7%&7"8%&)$&9"@,(("=$"&$:.,&$7"/*";&*7.3$"%"=%9,3"%+%(49,9c"&$<,$@"*8"%<%,(%=($"
,+8*&)%/,*+"/5%/"7$)*+9/&%/$9"/5$"&,9B"*8",);%3/"=%9$7"*+"/5$"=,*(*-4"*8"/5$"9;$3,$9"/5$4"%&$"8%&),+-"
%+7"/5$"&,9B"8%3/*&9",+"/5$,&";&*7.3/,*+"%&$%>"?5,9"%+%(49,9c"&$<,$@").9/"=$")%7$";.=(,3(4"%<%,(%=($"%9"
;%&/"*8"/5$"%.7,/"&$;*&/>""
"
#$8,+,/,*+"*8"$<,7$+3$d"9$(8"&$;&*7.3,+-";*;.(%/,*+""
'
6-0,.-0%&'E@B'X3+"=.3'
?5,9"9$3/,*+").9/ "5%<$"%"9/%+7%&7"/5%/"&$:.,&$9"/5$"8%&)$&"/*";&*<,7$";&**8"/*"/5$"%.7,/*&"/5%/"/5$"8,95"
/5%/"$93%;$7"@$&$"8&$$"*8";%/5*-$+9"/5%/"3*.(7"(,B$(4"%88$3/"%7O%3$+/"@,(7"8,95"9/*3B9>""J&**8"@*.(7"3*)$"
,+"/5$"8*&)"*8"3*);%+,*+"8,95"5$%(/5")*+,/*&,+-"7%/%c&$;*&/9"/5%/"@*.(7"=$"&$:.,&$7"/*"=$";&$9$+/$7"%/"
/5$"/,)$"%+"$93%;$"*33.&9"9*"/5%/"/5$"%.7,/*&"3%+"7$/$&),+$"/5$"3*+7,/,*+"%+7"5$%(/5"*8"/5$"8,95"%/"/5$"
/,)$"*8"/5$"$93%;$>""
"
?5$"'C#"5%9"7$8,+,/$(4",);&*<$7",/9"$93%;$9"9/%+7%&79"%+7"/5%/",9"95*.(7"=$"%3B+*@($7-$7A"%+7"@$"
%33$;/"imo"%33.&%34"%9"9/%&/,+-";*,+/"8*&"/5$"'C#"9/%+7%&7>"e*@$<$&A"@$"/5,+B",/R9",);*&/%+/"/5%/"
3*+/&*("*<$&"%(("8,95",+;./9").9/"=$")%+7%/*&4",+"/5$"+$E/",/$&%/,*+"*8"/5$"'C#"9/%+7%&7>"2,/5*./"%+"
.+7$&9/%+7,+-"*8"5*@")%+4"8,95"$+/$&"/5$"949/$)A"/5$&$",9"+*"@%4"/*"<$&,84"/5$"%3/.%("+.)=$&"*8"8,95"
/5%/"5%<$"$93%;$7",+/*"/5$")%&,+$"$+<,&*+)$+/>""
'
<-0&+0=#.'B'
B@5'[3.'%4'A0#2'4039'4%-'4..2'
j.&" )%,+"3*+3$&+"9.&&*.+7,+-"/5$"9/%+7%&79",+"`>6",9"/5%/"/5$&$",9"+*/"9.88,3,$+/"&%/,*+%($"+*&")$/5*79"
;&$9$+/$7"/*"O.9/,84"/5$"/%&-$/")$/&,39>"C9"%"9/$$&,+-"3*)),//$$")$)=$&A"@$"%&$"8%),(,%&"@,/5"/5$"
7$=%/$"%+7".+7$&9/%+7"/5%/",/",9"%"3*);&*),9$";*9,/,*+"=./"@$"&$)%,+"3*+3$&+$7"/5%/"%"9.88,3,$+/"
O.9/,8,3%/,*+"5%9"+*/"=$$+";&$9$+/$7>"F/",9"<$&4",);*&/%+/"/*"9/%B$5*(7$&9"/*".+7$&9/%+7"5*@"%+7"@54"
/5$")$/&,39"*+"9.35"%"3&,/,3%(",99.$"@$&$"&$%35$7>""
'
B@Z'\%&V,9.-"=.*,0+'+9.$0+"#'0&=*,3'
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"

0*;;$&"+$/9"95*.(7"+*/"=$"%((*@$7".+7$&"/5,9"9/%+7%&7"-,<$+"/5%/"/5$"/%&-$/"8*&"/5$9$"9/%+7%&79",9"
%;;&*E,)%/$(4"/5$"/*;"6No"*8"/5$",+7.9/&4>"l$/"@%95$&9"%&$"+*/"/5%/".+3*))*+",+"/5$",+7.9/&4"%+7"@$"
7*+R/"9$$"%"O.9/,8,3%/,*+"%9"/*"@54"/&$%/$7"+$/9"95*.(7"=$"3*<$&$7>""
'
<-0&+0=#.'M?'
M@B@B?'Y4'.C%,0+'203."3.3'"&2'S%-'="-"30,.3'"-.'2.,.+,.2'%&',9.'4"-$'%-'0&',9.'9",+9.-8T'.D02.&+.'%4'
0&+-."3.2''70%V3.+*-0,8'$."3*-.3',9",'0&+#*2.'-.3,-0+,0%&3'%&'$%D.$.&,'"&2'.D02.&+.'%4'3,-%&1'
203."3.'$"&"1.$.&,'=-"+,0+.3T'0&+#*20&1'+*##0&1@''

•  ?5,9").9/ "=$"35%+-$7"/*"&$%7"H,8"$)$&-,+-A"9$&,*.9"*&"$E*/,3"7,9$%9$9"*&";%&%9,/$9"%&$"
7$/$3/$7XI"

•  C9"/5,+-9"9/%+7"+*@A"/5$9$"%3/,*+9"%&$"*+(4"&$:.,&$7"8*&"H$E*/,3I"7,9$%9$9"%+7c*&";%&%9,/$9>"
•  C"(,9/"*8"H&$;*&/%=($I"7,9$%9$9"+$$79"/*"=$"7$<$(*;$7"%+7"(,9/$7",+"%+"C;;$+7,E"/5%/",+3(.7$9"%(("

7,9$%9$9"/5%/"3%+",+8$3/"(*3%("@,(7"9/*3B9>""R.'-.+%$$.&2',9",',903'#03,'0&+#*2.3'",'$0&0$*$'
0$$.20",.#8'&%,040"7#.'=",9%1.&3'"&2'-.=%-,"7#.'=",9%1.&3',9",'4%##%A'0&,.-&",0%&"#'
3,"&2"-23'"&2'=-%,%+%#3']R%-#2'Q-1"&0U",0%&'4%-'(&0$"#'^."#,9'_'QYX`'"&2',9",'#%+"#'203."3.3'
%4'+%&+.-&',%'A0#23'3,%+K3'7.'"22.2@'"

•  F8"7,9$%9$",9"*&"5%9"=$$+",7$+/,8,$7"*+"/5$"8%&)";&$9$+/(4"*&",+"/5$";%9/A"8,95"5$%(/5"9%);(,+-A"J0T"
%+7"<,&*(*-4").9/"=$"3*+7.3/$7"*+"%(("@,(7"8,95"%/"&,9BA"),-&%/*&4"*&"&$9,7$+/"*&"9*)$"9*&/"*8"
9$+/,+$("3%-$"$<%(.%/,*+"95*.(7"=$".9$7"/*"7$/$&),+$"/5$"&,9B"*8"7,9$%9$"9;&$%7>""

'
M@5@Z'_'R^Q' (&,070%,0+3'
2$"%;;(%.7"/5$"%77,/,*+"*8"%"9/%+7%&7"/5%/"%77&$99$9"/5$".9$"*8"3&,/,3%("%+/,=,*/,39"8*&"5.)%+")$7,3,+$>"
C8/$&"&$<,$@,+-"/5$"2*&(7"e$%(/5"j&-%+,L%/,*+",+8*&)%/,*+"*+",);*&/%+/"%+/,=,*/,39A"%+/,=,*/,3".9$",+"
9%()*+"8%&),+-",+7,3%/$9"/5%/"%";&*5,=,/,*+"*+"H3&,/,3%((4",);*&/%+/I"%+/,=,*/,39",9"%//%,+%=($"8*&"%"(%&-$"
;*&/,*+"*8"/5$",+7.9/&4"%(&$%74>"j8"/5$"8*.&"%+/,=,*/,39"B+*@+"/*"=$".9$7",+"0%+%7,%+"*;$+"+$/"3%-$"
9%()*+"8%&),+-A"+*+$"%&$"*+"/5$"2ej"H3&,/,3%((4",);*&/%+/I"(,9/>"j+(4"*+$"*8"8,<$"%+/,=,*/,39".9$7"=4"
l*&@$-,%+";&*7.3$&9"%+7"*+$"*8"8*.&".9$7"=4"'3*//,95";&*7.3$&9"8%(("@,/5,+"/5$"H3&,/,3%((4",);*&/%+/"
3%/$-*&4I >""?5$"(,//($",+8*&)%/,*+"/5%/",9"%<%,(%=($"*+"/5$"05,($%+R9",+7.9/&4"%+/,=,*/,3".9$"9.--$9/9",/")%4"
=$"/5$"5%&7$9/"5,/"=4"/5,9"9/%+7%&7A"%(/5*.-5"%(/$&+%/,<$"7&.-9"9$$)"/*"=$"%<%,(%=($>6"

2$"9/&*+-(4"%7<*3%/$"/5%/"%"3%;",9"+$$7$7"*+"/5$".9$"*8"7&.-9",+"/5$"H5,-5(4",);*&/%+/I"3%/$-*&4>"?5$"
7&%8/"9/%+7%&7"*+(4"&$:.,&$9"/5%/"/5$9$"%+/,=,*/,39"%&$";&$93&,=$7"=4"%"<$/"@,/5"+*"&$:.,&$)$+/"/*"93%($"
=%3B"/5$,&".9$"*<$&"/,)$>"?5,9"-*$9"%-%,+9/"/5$"%7<,3$"*8"/5$"$E;$&/"&$;*&/"3*)),99,*+$7"=4"/5$"'C#"
9/$$&,+-"3*)),//$$"/*"%99,9/",+"7$<$(*;,+-"9/&*+-"9/%+7%&79"*+"35$),3%(".9$>"?5$"&$;*&/"&$3*))$+79"
/5%/"H3(%99$9"*8"%+/,=,*/,3"3*);*.+79".9$7"8*&"/&$%/)$+/"*8"5.)%+"7,9$%9$9"95*.(7"+*/"=$".9$7"U*&"
95*.(7"=$".9$7"@,/5"$E/&$)$"&$(.3/%+3$V",+"%:.%3.(/.&$";&*7.3/,*+"*8"9%()*+>I"M"?*"O.9/,84"%+4"3(%,)9"
/5%/"/5$"'C#"9/%+7%&7",9"H=$9/";&%3/,3$I"%+7",+"(,+$"@,/5"$E;$&/"&$3*))$+7%/,*+A",/",9"3&,/,3%("/5%/"/5$"
'/$$&,+-"0*)),//$$")%,+/%,+"/5$"3.&&$+/";&*5,=,/,*+"*+"3&,/,3%((4",);*&/%+/"7&.-9"@5,($"&$:.,&,+-"%"
935$7.($7"$(,),+%/,*+"*+"2ejS7$9,-+%/$7"H5,-5(4",);*&/%+/I"%+/,=,*/,39>"
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
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Dear Katherine Bostick 
  
I am attaching COAST's comments on the final draft standards. There are additional points we wish to make which do not easily fit into the form, and there is no 
additional area for general comments on the whole. Firstly COAST, a marine community based stakeholder, is very pleased that at least the industry has talked 
with NGOs etc about the lack of any world-wide standards for salmon aquaculture. After the disasters in Chile, and disease in several areas of the world, it has 
come at an opportune time for the industry. This has to be a positive step forward. I attended, for COAST, the dialogue in Edinburgh. It was clear the dialogue was 
being driven by demands from outside the industry to improve its standards. It is therefore really regrettable that these standards will not be enforceable to the 
farms in operation now. In 2009 alone, for example, 144,247 tonnes of Atlantic salmon was produced at 254 active sites in Scotland, many of them with poor 
records on disease, hygiene, escapes and general housekeeping around the sites.  
  
Quotes from your website are in Red: 
  
Total salmon production has increased three-fold since 1980 to meet this demand. The largest growth has been in farmed, not wild caught, salmon. Approximately 
60 percent (1.26 million metric tons) of the world's salmon comes from fish farms. 
  
So at least 1.26 million metric tonnes will not be covered by the new standards since in your literature these will only apply to those farms developed once the 
standards are in place. 
  
Fish caught to make fishmeal and oil currently represent one-third of the global fish harvest. (my underline) 
  
As a marine community organisation interested in biodiversity and sustainability of fisheries, it is disturbing to see these figures, and again the standards will not 
immediately impact on this total. We also know that substitution with soy has huge implications for farms especially for artisan farmers in South America. Their 
sustainability and life chances have been hugely impacted. Land grab is not confined to fish farmers, but multinational salmon farmers are certainly implicated. 
Further, soy increases the fat content of salmon, so less healthy!  
  
Draft standards that seek to minimise or eliminate the key negative environment and social impacts of salmon farming, while permitting the industry to remain 
viable. 
  
In reading the draft standards it is clear that containment is not seen as a viable economic possibility. Yet the dilute and disperse methods to reduce the impact of 
pollution around the fish farms has been deemed unacceptable on land to water courses in the UK and many other countries since the 1970s. Moving farms to 
deeper water is no solution. 
EIAs should encompass all salmon farms in a vicinity so accumulative effects can be modelled. 
Chemical therapeutants and the rise of resistance in fish lice is a serious ongoing problem. Much lower cage biomass is required. The rush in the aquaculture 
industry to maximise profit by intensification and increased biomass is having long term impacts on biodiversity in the marine environment (benthic and planktonic), 
wild salmon populations and their smolt stage. 
  
One main concern is compliance, especially around the islands of Scotland. SEPA will have the responsibility for water condition and standards. The new 
Aquaculture Stewardship Council must be more effective in raising standards than the present MSC. This can only be done if the certifiers are prepared to decline 
certification through rigorous inspection. If these standards are to be managed in the manner of the MSC standards, COAST has real concerns. Quite frankly MSC 
certification is now considered by many to be purely part of marketing.  As I am sure you are aware unsustainable fisheries are now marketed as sustainable with 
the "magic" Blue Label. Whilst these Principles are clearly signalled here as: 
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•   Develop and implement verifiable environmental and social performance levels that measurably reduce or eliminate the key impacts of salmon farming 
and are acceptable to stakeholders  

•  Recommend standards that achieve these performance levels while permitting the salmon farming industry to remain economically viable 

 It is clear the industry is not sustainable in environmental terms, and has an enormous carbon footprint .Yet already in the press the salmon farming industry is 
telling the world it is a "sustainable" industry. The language in the document does make it clear that the industry seeks to minimise key negative social and 
environmental impacts; these words imply the recognition that it is not a sustainable industry, nor ever organically approved, giving that the use of chemicals for 
antifouling, therapeutants for disease, overfished stock as a main component in feed, and a large carbon footprint involved in all the transport of feed, fish, and 
markets. We therefore hope this dialogue is not a prelude to launching sustainable salmon farms with some sort of new label.  
  
It has always been stated by multinational salmon farm owners, for example the Norwegians, that they adhere to the standards of the country in which they 
operate (even when there are no standards!) COAST considers that any multinational company should adhere to the highest standards enforced by law of their 
own country. We hope these standards will ensure there is a higher standard at every fish farm site.  
  
But so far, this is an improvement on what went before. For that COAST is hopeful that these are the first steps. 
Yours sincerely  
Dr Sally Campbell 
Vice chair COAST 

 
 

Comment form for Draft Salmon Aquaculture Dialogue Standards 
 

Public Comment Period 2: May 16, 2011 to June 14, 2011 
 

Email the completed comment form to salmonaquaculture@wwfus.org by 11:59 p.m. EDT June 14, 2011. 
 
*Name: Dr Sally Campbell 
*Organization/Company: Community of Arran Seabed Trust (COAST), a community stakeholder working for sustainability of inshore waters 
*E-mail address: 
  
Note: Information with an asterisk is required, as all comments will be posted with attribution (commenter’s name and organization/company) on the 
salmon Dialogue website. This is in line with the Dialogue’s policy of being transparent. The commenter’s 
e-mail address will not be posted but is required in case we need to contact you for clarification on a comment. 
 
COMMENTS ON STANDARDS FOR GROW-OUT 
Principle Criteria/Indicator 

/Standard (e.g., 
2.1.2) 

Comment(s) Proposed solution or amendment 

Principle 1 1.1 At least as high standards as their country of 
origin’s standards, if they are higher than 
international standards- eg, Norwegian 
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companies in Chile and Scotland 
    
Principle 2    
    
Principle 3    
    
Principle 4    
    
Principle 5    
    
Principle 6    
    
Principle 7 Communities 7.3 

 
Communities 7.1 

Local media as well as community should 
be informed, especially of disease 
The use of “sweeteners” to communities and 
local planners, especially at planning stage 
be forbidden  

Again our concern is that this will not be 
required of present functioning fish farms 

    
General comments The whole 

 
 
 
 
 

Scotland has already 100s of salmon farms 
yet these standards will not apply since they 
are already in operation. No wonder 
multinationals are rushing for planning 
permissions in Scotland before these 
standards come in 

These standards must be introduced to ALL 
salmon farms even those in operation now. 

 
 
 
 
 
COMMENTS ON STANDARDS FOR SMOLT PRODUCTION 
Principle Criteria/Indicator  

/Standard (e.g., 
2.1.2) 

Comment(s) Proposed solution or amendment 

Principle 1    
    
Principle 2    
    
Principle 3    
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Principle 4    
    
Principle 5    
    
Principle 6    
    
Principle 7    
    
General comments    
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WWF 
salmonaquaculture@wwfus.org 
katherine.bostick@wwfus.org  
 
14th June, 2011 
 

Comment form for Draft Salmon Aquaculture Dialogue Standards 
 
Dear Katherine, 
 
Compassion in World Farming welcomes the opportunity to comment of the draft SAD standards. 
We are delighted to see the inclusion of social and ethical issues, in addition to environmental 
sustainability criteria, in the standards. To ensure consistency with recent national and international 
regulations and codes, it is essential for animal welfare rules to be included in the SAD standards. 
 
We note that many national and international laws, regulations and codes, give clear direction on 
social and ethical issues relating to farmed fish. The OIE code the Welfare of Farmed Fish states 
that “The use of fish carries with it an ethical responsibility to ensure the welfare of such animals to 
the greatest extent practicable.”i Guidance and laws to protect the welfare of farmed fish sit 
alongside the need to improve the environmental performance of fish farming.  
 
Most aquaculture can be considered to be a form of factory farming, likely to involve tens of billions 
of fish each year worldwide. The welfare of fish is of great importance, during the breeding, 
growing-on and the slaughter of these animals. We propose that the SAD standards include 
minimum standards on the slaughter of fish, including an assurance that farmed fish are stunned 
before being killed and that death is confirmed before the gutting process begins.  
 
Fifty years from inception, WWF is widely perceived by its supporters and donors as an 
organization which values animal welfare. We urge WWF to take full account of animal welfare in 
the SAD standards. As an organization with great brand recognition and opportunity to influence, 
we consider an absence of good animal welfare standards in a WWF certification process may 
erode the implementation of the current legislation on animal welfare. Consumers may assume 
that a WWF founded accreditation scheme would include a responsible animal husbandry and 
slaughter standards for the fish they are consuming.  
 
We offer further detail in the form attached and look forward to constructive engagement with WWF 
and the Salmon Aquaculture Dialogue process in the future. 
 

Best wishes,   

Emily Lewis-Brown. 

Research Manager.  

                                                
i http://www.oie.int/index.php?id=171&L=0&htmfile=chapitre_1.7.1.htm 
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Comment form for Draft Salmon Aquaculture Dialogue Standards 
 

Public Comment Period 2: May 16, 2011 to June 14, 2011 
 

Email the completed comment form to salmonaquaculture@wwfus.org by 11:59 p.m. EDT June 14, 2011. 
 
*Name: Emily Lewis-Brown, Philip Brooke 
*Organization/Company: Compassion in World Farming 
*E-mail address:  
  
Note: Information with an asterisk is required, as all comments will be posted with attribution (commenter’s name and organization/company) on the 
salmon Dialogue website. This is in line with the Dialogue’s policy of being transparent. The commenter’s 
e-mail address will not be posted but is required in case we need to contact you for clarification on a comment. 
 
COMMENTS ON STANDARDS FOR GROW-OUT 
Principle Criteria/Indicator 

/Standard (e.g., 
2.1.2) 

Comment(s) Proposed solution or amendment 

Principle 1 – National 
laws and regulations 

 CIWF welcomes the principle on adherence 
to laws. We draw attention to the OIE 
standards code[1], FAO guidance[2] and EU 
Directive[3] which explicitly include fish 
welfare standards for the production of fish 
and the slaughter of fish. The OIE code  
covers up to least 173 nations. National laws 
and regulations on animal welfare also exist; 
the USA has standards for humane slaughter 
of livestock and farmed animals which 

Unfortunately, the existing national and 
international standards on animal welfare are 
often not enforced. Compassion considers that 
any new standards which do not include 
animal welfare as an explicit standard may 
undermine and further erode the existing 
standards such as those of the OIE and EU.  
 
To ensure compliance with these international 
standards, all standards and certification 
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could also be applied to fish[4]. The UK has 
legislation on welfare standards for farmed 
fish[5]. In these laws, good standards of fish 
welfare and fish slaughter are linked to the 
sentience of fish, social values, ethics, safety 
of staff, safety of fish products and 
environmental responsibility.  

processes for aquaculture should include a 
principle and explicit standards on animal 
welfare during all stages of the life cycle and 
slaughter. See below for further detail.   
 

    
Principle 2 – 
Environment and 
conservation 

 CIWF welcomes this principle on 
environment and conservation. However, 
CIWF finds aquaculture has many 
environmental impacts, in particular it has a 
high carbon footprint, with, for example, a 
tone of UK farmed salmon having a carbon 
footprint of c,3T of CO2-ei, similar to some 
livestock products. It also has a high local 
and region impact on the environment and 
the capture of wild fish for fishmeal has an 
unacceptably high impact on the 
conservation status of wild fish populations.  
In general, each of these impacts is less for 
omnivorous fish such as carp than 
pisciverous fish such as salmon and trout. 
For these reasons, alternative and low 
impact food sources should be found for 
salmon in more sustainable aquaculture 
systems. .  

The standards and certification scheme should 
be limited to qualitative wording such as 
‘towards sustainable’ rather than giving the 
impression that any farmed salmon product 
has achieved absolute sustainability per se, 
unless it can be demonstrated to have little or 
no impact on wild fish populations through 
accidental releases, pollution of any kind and 
the capture of wild fish for fish meal can be 
sustained with minimal impact. To qualify as 
sustainable, aquaculture would also need to 
sustained by the environment and climate, as 
well as meeting wider social and animal 
welfare principles.  
 
Compassion welcomes this principle also to 
ensure that the pursuit of one fishery cannot be 
undertaken with such a narrow definition of 
sustainability as to exclude the impacts on 
another fishery as has been for the case of 
nephrops in the UK. One nephrops fishery in 
the UK which is MSC certified and, while the 
nephrops fishery is in itself sustained over 
time, it is at the expense of most other marine 
species in the Firth of Clyde which suffer a 
very high by-catch and discard rate. This 
cannot be considered to be sustainable in the 
wider sense, and it is reassuring to see a 
broader view of sustainability adopted in these 
aquaculture guidelines. The definition of 
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sustainability is evolving and standards for 
aquaculture must include the feedstuffs which 
input into the system and the welfare of the 
animals in the fishmeal as well as the welfare 
of the fish being farmed for human 
consumption.  

    
Principle 4 – Efficient 
use of resources 

 CIWF welcomes the principle on resource 
efficiency. However, due to the high carbon 
intensity of farmed salmon, plus the high 
use of wild caught fish as a source of fish 
meal, and use of water and energy during 
processing, CIWF does not, in general, 
consider salmon farming as resource 
efficient. 

In the standards, qualified phrasing such as 
‘more resource efficient’ and ‘less resource 
efficient’ should be utilized in place of 
absolutes, such as ‘resource efficient’.  

Principle 6 – Socially 
responsible 

 CIWF welcomes the principle on social 
responsibility and labour rights. Within the 
sustainability agenda, social and ethical 
issues cover a wide range of considerations. 
Human rights and humane behaviours are of 
central importance. To achieve and support 
socially responsible societies, it is vital to 
recognize the sentience of animals, 
including their ability to suffer. When we 
create standards to drive sustainability and 
hold these up as examples of good practice, 
it is important to ensure that we recognize 
our duty to act in a humane way towards 
other animals, particularly those we chose to 
farm to food. We breed and raise these 
animals and are wholly responsible for their 
life and death. We have a duty to care for 
them during life and death and these animals 
experiencing pain or suffering as far as is at 
all possible. The duty of care towards 
animals is central to the text below from the 
OIE, UN, EU, USA and UK.  

WWF is strongly perceived by its supporter 
and donor base as an organization which takes 
account of animal welfare issues. This has 
been the case since its inception, with Sir Peter 
Scott as the founding chair – passionate about 
conservation and compassionate towards 
animals. WWF holds a high profile and brand 
recognition, it holds the trust of both 
government and industry; with this high 
credibility comes the responsibility of 
influence. We urge WWF to recognize the 
contributions and opinions of many 
stakeholders who have expressed the view that 
animal welfare is key to a certification process 
for aquaculture and we propose that animal 
welfare be included as an explicit Principle in 
the standards. 
 
This principle on social responsibility should 
cross reference to a new and additional 
principle on Animal Welfare in all standards 
on aquaculture. Suggestions for this principle 
in aquaculture are below. 
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Principle 7 – 
conscientious citizen 

 CIWF welcomes this principle. Much of our 
opinion on principle 6 also applies here. To 
avoid duplication, please consider that our 
responsibility as a conscientious citizen 
should be extended towards the animals we 
chose to farm and eat.  

 

High farm animal welfare standards have a 
positive impact on the animals we farm and 
on our own wellbeing. Additionally, the 
EFSA finds that ‘in principle, good on-farm 
animal welfare assurance contributes to the 
resulting food safety assurance.’ii  

 

Principle 7, on being a responsible citizen, 
should cross reference to a new and additional 
principle on Animal Welfare in all standards 
on aquaculture. Suggestions for this principle 
in aquaculture of salmon are below. 

    
Principle 8 – Animal 
welfare and health 

This is an 
additional 
Principle which we 
propose be 
included in the 
standards. It would 
require dialogue 
amongst the SAD 
and some 
refinement. 

The basis of this Principle is founded on a 
similar Principle in the Trout aquaculture 
standards with some additional details to 
ensure full recognition and adherence to 
animal welfare. 

The proposed criteria for this Principle are 
outlined below for the breeding, rearing and 
slaughter of fish in aquaculture. 

General comments   It is increasingly accepted that fish are 
sentient creatures, such as their inclusion in 
the Libson Treatyiii  and that any fish 
farming system, if it is to be considered 
humane or sustainable, must incorporate 
sufficient standards of animal welfare.  

Progress has been made on securing 
standards for animal welfare standards in 
fish farming. The World Organisation for 
Animal Health (OIE), has developed 
international standards for the humane 

Compassion in World Farming proposes that 
WWF incorporates key animal welfare criteria 
in the form of a new Principle, 8, into the 
certification process. Additionally, it would be 
advisable to partner with animal welfare 
specialists or certifiers, to ensure that animal 
welfare is fully incorporated before any 
aquaculture farm for any fish species receives 
a WWF or ASC certification. 

If animal welfare cannot be included in the 
form of a new and additional Principle, it 
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slaughter of farmed fish. Organic certifying 
bodies such as the Soil Association in 
England and Wales include strict welfare 
standards for aquacultureiv . All the main 
UK supermarkets require farmed fish to be 
slaughtered humanely, a key indicator of 
animal welfare. 70% of Scottish salmon is 
now reared to RSPCA Freedom Food 
standards. 

should be included under Principle 6 and 7 
with the following criteria and indicators for 
measuring performance against the standard. 

 
Proposed Principle 8 : Animal welfare standards 
 
To be considered sustainable, any farming system must also be humane. Consumers cannot be recommended to consume animal 
products, including fish, which are not produced according to the animal welfare standards below, in addition to environmental 
requirements relating to oxygen and waste levels. 

1. Humane slaughter requirements in line with those developed by the OIE. All farmed fish should be slaughtered humanely by such 
methods as percussive stunning followed by bleeding or electrical stun/killing. The use of pre-slaughter sedation, e.g. using Aqui-S, 
followed by humane killing, should be considered. Farmed fish should never be: 

• Left to suffocate 

• Live chilled 

• Packed in ice, gutted or processed in any other way whilst still alive 

• Stunned using carbon dioxide 

• Bled without prior stunning 

 
2. Lengthy pre-slaughter starvation is unacceptable. Salmon should not be starved for more than 72 hours before slaughter. 

3. Live fish should not be transported over long distances. Transport must be kept to an absolute minimum and conducted humanely. 

4. Crowding, handling and grading are stressful and can cause injuries. Accordingly, they should be kept to a minimum. Fish should 
only be removed from water when absolutely necessary and should not be kept out of water for more than 15 seconds unless 
anaesthetised. Fish should not be kept crowded before slaughter for more than two hours. 

5. Stocking densities should be sufficiently low to avoid stress, aggression, injuries including fin damage and poor water quality. The 
maximum level for salmon in sea cages should normally be 10kg/m3, increasing to 15 kg/m3 for farmers who can demonstrate a 
high welfare status including low levels of injuries, disease, parasitic load and mortality. 

6. Breeding fish should always be anaesthetised before being stripped of sperm or eggs. 
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7. Biotechnology techniques involving chromosome manipulation, such as sex reversal or rendering fish sterile through triploidy should 
not be permitted. The same applies to genetic modification. 

8. Selective breeding for production including faster growth should not be carried out at the expense of health or welfare. 

9. Wrasse should not be caught from the wild to manage parasites in fish farms, nor should chemicals be used which are stressful to 
fish. Parasite levels should be controlled using a range of management techniques including long fallow periods between each 
group of fish, synchronised between farms in any one area.  

Use of fishmeal 

Animal products from sources which are not both humane and environmentally sustainable should not be used in farming. Fishmeal 
and oil from species that have been purposely fished from the wild for this industrial purpose are very unlikely to meet both of these 
criteria. 

Where fishmeal or oil are used in the diets of carnivorous fish such as salmon or trout, or omnivorous fish such as tilapia, they should 
be sourced from waste fish off-cuts and not from purposely caught wild fish. 
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Sources of information and relevant excerpts 
 
 
INTERNATIONAL : The World Organisation for Animal Health OIE 

 
[1] OIE slaughter standards: http://www.oie.int/index.php?id=171&L=0&htmfile=chapitre_1.7.3.htm  

Since May 2005, the World Assembly of OIE Delegates (representing the 178 Member Countries and Territories) has adopted seven animal welfare standards in 
the TerrestrialCode and two animal welfare standards in the OIE Aquatic Animal Health Standards Code (Aquatic Code). These standards cover: 

•  The welfare of farmed fish during transport 
•  The welfare aspects of stunning and killing of farmed fish for human consumption. 
•   

http://www.oie.int/en/animal-welfare/animal-welfare-key-themes/ 

 

The OIE 2010 Aquatic Animal Health Code 

S E C T I O N  7  
W E L F A R E  O F  F A R M E D  F I S H  

  

The use of fish carries with it an ethical responsibility to ensure the welfare of such animals to the greatest extent practicable. 

Persons engaged in the handling, stunning and killing of fish play an important role in their welfare. Personnel handling fish for killing should be experienced and 
competent in the handling of fish, and understand their behaviour patterns as well as the underlying principles necessary to carry out their tasks. Some stunning 
and killing methods may pose a risk  to the personnel; therefore training should cover occupational health and safety implications of any methods 
used.  

 

Article 7.3.6. 
 

Stunning and killing methods 

1. General considerations 

1. The Competent Authority should approve the stunning and killing methods for fish. The choice of method should take account of species-specific 
information where available. 

2. All handling, stunning and killing equipment should be maintained and operated appropriately; it should be tested on a regular basis to ensure that 
performance is adequate. 

3. Effective stunning should be verified by the absence of consciousness. 

4. A backup stunning system is necessary. If mis-stunned, the fish should be re-stunned as soon as possible. 
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5. Stunning should not take place if killing is likely to be delayed such that the fish will recover or partially recover consciousness. 

6. While absence of consciousness may be difficult to recognise, signs of correct stunning include i) loss of body and respiratory movement (loss in 
opercular activity); ii) loss of visual evoked response (VER); iii) loss of vestibulo-ocular reflex (VOR, eye rolling). 

2. Mechanical stunning and killing methods 

1. Percussive stunning is achieved by a blow of sufficient strength to the head applied above or immediately adjacent to the brain in order to damage 
the brain. Mechanical stunning may be achieved either manually or using specially developed equipment. 

2. Spiking or coring are irreversible stunning and killing methods of fish based on physical damage to the brain by inserting a spike or core into the 
brain. 

3. Shooting using a free bullet may be used for killing large fish (such as tuna). The fish may either be crowded in a net and shot in the head from the 
surface, or individual fish may be killed by shooting in the head from under the water (commonly called lupara). 

4. Mechanical stunning is generally irreversible if correctly applied. 

3. Electrical stunning and killing methods 

1. Electrical stunning involves the application of an electrical current of sufficient strength, frequency and duration to cause immediate loss of 
consciousness and insensibility of the fish. The conductivity of fresh and brackish water varies, so it is essential to establish the parameters of the electrical 
current to ensure proper stunning. 

2. The electrical stunning device should be constructed and used for the specific fish species and their environment. 

3. Electrical stunning may be reversible. In such cases fish should be killed before consciousness is recovered. 

4. Fish should be confined beneath the surface of the water, and there should be a uniform distribution of electrical current in the stunning tank or 
chamber. 

5. In semi-dry electrical stunning systems, fish should enter the device head first to ensure rapid and efficient stunning. 

4. Other killing methods 

The following methods are known to be used for killing fish: chilling with ice in holding water, carbon dioxide (CO2) in holding water; chilling with ice and CO2 in 
holding water; salt or ammonia baths; asphyxiation by removal from water; exsanguination without stunning. However, they have been shown to result in poor 
fish welfare. Therefore, it is preferable to use the methods described in points 2 and 3 of this Article, as appropriate to the fish species. 

 

http://www.oie.int/index.php?id=171&L=0&htmfile=chapitre_1.7.1.htm 

 

INTERNATIONAL : FAO 
 
[2] Recent evidence suggests that external stressors and painful stimuli elicit aversive states in fish, as they do in birds and mammals (Sneddon, 
2003; Braithwaite & Huntingford, 2004; Chandroo et al., 2004), even though these may differ in degree from those experienced by higher vertebrates. In any event, 
a wide range of organisations in Europe now have fish welfare on their agenda including national governments, NGOs and the Council of Europe. 
 

http://www.fao.org/fileadmin/user_upload/animalwelfare/global%20perspective.pdf 
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EUROPE : COUNCIL DIRECTIVE 98/58/EC 
[3]  Council Directive 98/58/EC concerning the protection of animals kept for farming purposes 

 

Article 2 

For the purposes of this Directive the following definitions shall apply:  

1. ‘animal’: any animal (including fish, reptiles or amphibians) bred or kept for the production of food, wool, skin or fur or for other farming purposes; 
 
Article 3 

Member States shall make provision to ensure that the owners or keepers take all reasonable steps to ensure the welfare of animals under 

their care and to ensure that those animals are not caused any unnecessary pain, suffering or injury. 

 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:1998L0058:20030605:EN:PDF 

 

EUROPEAN : EFSA  
 

Safety of farmed fish and fish products is influenced by farming conditions, pre-slaughtering practices and stunning/killing operations. 

In other words, in principle, on-farm animal welfare assurance contributes to the resulting food safety assurance.” 

After slaughtering the biochemistry of the muscle post-mortem is influenced by the method used in pre-slaughter handling and stunning/killing of fish and this may 
have an influence on the microflora of the final product. 

http://www.efsa.europa.eu/fr/efsajournal/doc/1190.pdf  

 

EUROPE : Treaty of Lisbon 
 
Article 13  
In formulating and implementing the Union’s agriculture, fisheries, transport, internal market, research and technological development and space policies, the 
Union and the Member States shall, since animals are sentient beings, pay full regard to the welfare requirements of animals, while respecting the legislative or 
administrative provisions and customs of the Member States relating in particular to religious rites, cultural traditions and regional heritage. 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2010:083:FULL:EN:PDF  

 

NATIONAL : USA 
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[4] USA Humane Slaughter Act 

The Congress finds that the use of humane methods in the slaughter of livestock prevents needless suffering; results in safer and better working conditions for 
persons engaged in the slaughtering industry; brings about improvement of products and economies in slaughtering operations; and produces other benefits for 
producers, processors, and consumers which tend to expedite an orderly flow of livestock and livestock products in interstate and foreign commerce. It is therefore 
declared to be the policy of the United States that the slaughtering of livestock and the handling of livestock in connection with slaughter shall be carried out only 
by humane methods. 

No method of slaughtering or handling in connection with slaughtering shall be deemed to comply with the public policy of the United States unless it is humane. 
Either of the following two methods of slaughtering and handling are hereby found to be humane: 

(a) in the case of cattle, calves, horses, mules, sheep, swine, and other livestock, all animals are rendered insensible to pain by a single blow or gunshot or an 
electrical, chemical or other means that is rapid and effective, before being shackled, hoisted, thrown, cast, or cut; or 

http://www.animallaw.info/statutes/stusfd7usca1901.htm  

NATIONAL : UK 

[5] Ani mal Welfare Act   

 
The introduction to this Act, except subsections (4) and (5), specifies that  “animal” means a vertebrate other than man: 
 

“Introductory 
(1)  Animals to which the Act applies 

 
(1) In this Act, except subsections (4) and (5), “animal” means a vertebrate other than man.“ … 

 
(5) In this section, “vertebrate” means any animal of the Sub-phylum Vertebrata of 

the Phylum Chordata and “invertebrate” means any animal not of that Subphylum. 
 

Fish are vertebrates (along with amphibians, reptiles, birds and mammals). 
 
The Act is here: http://www.legislation.gov.uk/ukpga/2006/45/pdfs/ukpga_20060045_en.pdf 
 
[The Animal Welfare Act] makes owners and keepers responsible for ensuring that the welfare needs of their animals are met.  

These include the need:  

•  For a suitable environment (place to live) 
•  For a suitable diet 
•  To exhibit normal behaviour patterns 
•  To be housed with, or apart from, other animals (if applicable) 
•  To be protected from pain, injury, suffering and disease 
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http://archive.defra.gov.uk/foodfarm/farmanimal/welfare/act/index.htm  

DEFRA 

The way we treat animals is an important reflection of the values of our society. This means we all have a stake in improving the national level of animal health and 
welfare. http://www.defra.gov.uk/food-farm/animals/  

UK FAWC 

Five Freedoms  
The welfare of an animal includes its physical and mental state and we consider that good animal welfare implies both fitness and a sense of well-being. Any 
animal kept by man, must at least, be protected from unnecessary suffering.  

We believe that an animal's welfare, whether on farm, in transit, at market or at a place of slaughter should be considered in terms of 'five freedoms' . These 
freedoms define ideal states rather than standards for acceptable welfare. They form a logical and comprehensive framework for analysis of welfare within any 
system together with the steps and compromises necessary to safeguard and improve welfare within the proper constraints of an effective livestock industry.  

1. Freedom from Hunger and Thirst  - by ready access to fresh water and a diet to maintain full health and vigour.  

2. Freedom from Discomfort  - by providing an appropriate environment including shelter and a comfortable resting area.  

3. Freedom from Pain, Injury or Disease  - by prevention or rapid diagnosis and treatment.  

4. Freedom to Express Normal Behaviour - by providing sufficient space, proper facilities and company of the animal's own kind.  

5. Freedom from Fear and Distress -  by ensuring conditions and treatment which avoid mental suffering. 

 
SOIL ASSOCIATION 
 
Soil association standards on farmed fish slaughter 

You must 

•  make stock instantly insensible as soon as you take them from the water 

•  make sure staff are skilled to perform their tasks efficiently and humanely 

•  carry out strict hygiene procedures during slaughtering and evisceration, and 

•  dispose of blood, viscera, disinfectants and unclean water in a way that does not harm wildlife, farmed fish or the environment 

 
                                                
i Pelletier et al . 2009.  Environ. Sci. Technol  43 . http://www.engr.uvic.ca/~ndjilali/Pelletier%20et%20al -Salmon%20LCA -2009.pdf   

155



                                                                                                                                                                                                                                        
ii  http://www.efsa.europa.eu/fr/efsajournal/doc/1190.pdf  
iii  http://eur - lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2010:083:FULL:EN:PDF   
iv  http://www.soi lassociation.org/LinkClick.aspx?fileticket=pM14JxQtcs4%3d&tabid=353   
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fair- fish association !
Burgstrasse 107 · CH-8408 Winterthur  
Fix: 0041 52 301 44 35 · Fax: 0041 52 301 45 80 
Mob: 0041 79 54 53 53 9  · info@fair -fish.ch    
www.fair -fish.net  
 

fairness with the fish we eat  
 
 
World Wildlife Fund      < katherine.bostick@wwfus.or g> 
Mrs  Katherine Bostick             < salmonaquaculture@wwfus.org > 
Aquaculture Program Officer 
1250 24th Street, NW  
USA-Washington DC 20037 -1193   June 14, 2011 (by EMail)  
 
 
 
Comments on the second draft of standards for  
responsible Salmon  aquaculture by the   
Salmon Aquaculture Dialogue (SAD2)  
 
 
Dear Katherine  
Dear members of the FTAD steering committee  
 
Thank you for the opportunity to comment on your second draft again.  
Like the first time, we  focus on the two following issues.  
 
 
 
Animal welfare 
 

SAD2, page 7  
Animal welfare (i.e., farmed fish welfare and wildlife interactions, including treatment of and 
impacts on predators) has been raised by some stakeholders as an issue for the SAD to 
address. Wildlife interactions will be addressed under Principle 2. The SC has decided, 
however, not to comprehensively address farmed fish welfare in the standards document, as 
the SC believes that 1.) farmed fish welfare does not fall under the mandate of the SAD and 
was not part of the rationale for creating the SAD, 2. ) the SC does not have appropriate 
expertise on the issue, 3.) other fish welfare standards and processes already exist, and 4.) 
there is potential to partner in the future with other certification programs that address farmed 
fish welfare. The SC expects that some aspects of farmed fish welfare will be addressed, 
indirectly, under the standards (e.g., through several environmental and fish health 
standards).  

 
 
Draft 2 does still not directly address animal welfare . It is true that some other standards 
adress this, but they represent but a very small part of the market, so this is rather a weak  
 
 
Advisory Board: Prof. Rudolf Hoffmann, Munich !  Prof. Detlef Fölsch, Witzenhausen !  Prof. Helmut Segner, Bern  
German office: Postfach 630127 !  D -10266 Berlin !  Austrian office: Luigi- Kasimir -Gasse 30 !  A- 8045 Graz 
The fair - fish association is supported by members, donators and und project grants.  
Bank accounts !  Switzerland: Postfinance 87 -531'032- 6 – Germany: Postbank 143'019'706, BLZ 600'100'70  
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excuse as in reali ty, practically all future ASC certified Salmon farms will not apply any 
animal welfare standrads at all.  
A standard backed by big WWF could make a change – and should, we feel. We there for 
remind you of our input to draft 1  and would like to underline t he following:  
 
1. Any certification scheme for aquaculture should address animal welfare as it is,  
together with ecology and sustainability issues, the core concern.  Aquaculture is about 
rearing and treating animals first of all.  
 
If you are really to set  up a standard for responsible Salmon farming  without addressing 
issues like ethology and «humane slaughter», you resp. the farmers who follow your 
standard will sure  have to correct this in future –  then certainly under pressure of 
consumers instead of proact ively by your own will.  
We again strongly advise you to search  for experts in fish ethology and invite them  to your 
dial ogue . We would like to offer our help in making contacts to relevant persons.  
 
2. Fish welfare is more than just health of the fish . Fish health is an outcome of fish 
welfare. Conversely, factors enhancing fish welfare do of course embrace fish health, but 
many other factors are responsible also, e.  g.:  
•  species appropriate structure of the artificial habitat (allowing a variety of fl ow veloc ities,  

light/shadow, withdrawal of subdominant individuals, a.s.o.)  
•  species appropriate stocking density (which is a component of fish welfare and not to be 

discussed with regard to fish health solely)  
•  avoidance of rapid temperature changes, of no ise and freightening  
•  minimum requirements for handling, transportation, stunning and killing  
•  minimum requirements for rearing practices (species engineering)  
•  a.s.o.  
 
3. Lack of animal welfare  in a fish farm is directly linked with a range of subsequent 
issues which, by the way, have economical consequences:  
•  increased disposition to disease and increased rates of medicamentous trea tment  
•  increased inclination to (genetically) engineer the species in order to render the an imals 

more «robust»  
•  increased tendenc y to escape from unappropriate living conditions  
•  increased mortality  
•  loss of flesh quality  
 
It is hard to understand how a scheme fostered by WWF and other NGOs can just 
look away when it comes to the «leading characters» in aquaculture.  
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fish in : f ish out ratio 
 

SAD2, page 31  
 
Criterion 4.2 Use of wild fish for feed 

INDICATOR  STANDARD  
4.2.1 Fishmeal Forage Fish Dependency Ratio (FFDRm) for grow -
out (calculated using formulas in Appendix IV, subsection 1)  

<1.35  

4.2.2 Fish oil Forage Fish Dependency  Ratio (FFDRo) for grow -  out 
(calculated using formulas in Appendix IV, subsection 1)  
OR 
Maximum amount of EPA and DHA from direct marine sources  
(calculated according to Appendix IV, subsection 2)  

FFDRo <2.95  
or  
(EPA + DHA) < 30 g/kg feed  
 

4.2.3 Protein Retention Efficiency (PRE) for grow -out  (calculated 
using formulas in Appendix IV, subsection 3)  

!35%  

!
SAD2, page 32  
 
Rationale  
The Salmon aquaculture industry has significantly reduced the inclusion rates of fishmeal and 
fish oil from forage fish in  Sa lmon  feeds during the past two decades. The Forage Fish 
Dependency Ratios (FFDR) contained in these standards aim to support the trend toward lower 
inclusion rates and increasingly efficient use of marine resources, which are expected to 
continue. Fishmeal  and fish oil are both finite resources that must be shared across a range of 
users with increasing demands, from direct human consumption to aquaculture to pig and 
poultry production. The SAD intends to promote the efficient use of these resources, produc ing 
increasing amounts of farmed  Salmon from a given input of fishmeal and oil.  
 

 
1. Generally, one would expect  that an aquaculture standard fostered by WWF and 
other NGOs sets a top  priority in reducing wild fish consumption for fish feed. 
 
The reductio n of use of forage fish is not only an issue of stock preservation but also a 
major animal welfare concern. Counted in individuals, the predominant majority  of wild 
fish caught are destinated for the production of fishmeal and fish oil, mainly for feeding 
purposes in aquaculture.  
The industrial fishing methods applied onto these stocks do not address the suffering of the 
animals in any way, neither during the catch by huge nets nor during the slaughter process. 
While wild fish in general are treated like a  unconscious biomass, this is all the more true for 
the catch of forage fish.  
 
We acknowlegde that predators like Salmons cannot (yet) be fed without any fish (which as 
a matter of fact is a much critized fact with most species farmed for the markets in Eu rope 
and Northern America. But the development of a fully fishery independent aquculture  
should be taken serious as a goal to be reached, and the definition of an overall reduction of 
the FIFO would enhance such development.  
 
With regard to the forage fish  still needed until then , it is of course crucial to define 
the stocks which can be sustainably used. Given the continuous and fast growth of the 
aquaculture industry, we feel the problem of sustainable sourcing is quite bigger that the pro 
domo solution p resented by FTAD. Why do you consider ISEAL and MSC as the only 
instruments to guarantuee appropriate catch? Why not include forage fisheries already 
certified by Friend of he Sea in good quantities?  
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SAD2, page 33  
 
Criterion 4.3 Source of marine raw mater ials  

INDICATOR  STANDARD  
4.3.1 Timeframe for all fishmeal and fish oil used in feed to come 
from fisheries  certified under a scheme that is ISEAL accredited 
and has guidelines that specifically promote responsible 
environmental management of small pelagic fisheries promote 
responsible environmental management of small pelagic fisheries  

<5 years after the date of 
publication of the SAD standards  

4.3.2 Prior to achieving 4.3.1, the FishSource score  for the 
fishery(ies) from which all marine raw material in f eed is derived. 
(See Appendix IV, subsection 4 for explanation of FishSource 
scoring)  

All individual scores ! 6, and 
biomass score !8  

4.3.3 Prior to achieving 4.3.1, demonstration of chain of custody 
and traceability for fisheries products in feed through an ISEAL 
accredited or ISO 65 compliant certification scheme that also 
incorporates th e FAO47  

Yes 

4.3.4 Feed containing fishmeal and/or fish oil originating from 
by -products 48 or trimmings from IUU 49 catch or from fish 
species which are categorized as vulnerable, endangered or 
critically endangered, according to the IUCN Red List of 
Threat ened Species 50  

Non  

 
SAD2, page 77  
 
1. Forage Fish Dependency Ratio calculation   
Feed Fish Dependency Ratio (FFDR) is the quantity of wild fish used per quantity of cultured fish  
produced. This measure can be weighted for fishmeal or fish oil, whichever component creates a 
larger  burden of wild fish in feed. In the case of Salmon at current status, the fish oil usually will 
be the  determining factor for the FFDR. The dependency on wild forage fish resources should be 
calculated for  fishmeal and fish oi l using the formulas provided below. In this standard, it is the 
highest number (i.e.,  dependency) that is relevant and which must be used. This formula 
calculates the dependency of a  single site on wild forage fish resources, independent of any 
other farm.   
 
 
 
 
 
 
 

Compared with draft 1, we do not see much improvement in draft 2.  
We therefore remind you of our input to draft 1  and would like to underlien the following:  
 
2. The formulas presented in the draft are too complicated in practice –  and too 
per missive instead of reducing resolute ly the FIFO to an absolute minimum.  
 
3. We advocate a more determined and more pragmatical formula  which clearly 
limits the use of forage wild fish to one - fifth of the farmed fish weight while m aking best use 
of fish by -products and waste fish, as defined in the fair - fish sta ndard for aquaculture:  
 

6.1 Feed components that originate from wild fish caught for feeding purpose may 
not exceed a fish in : fish out ratio (FIFO) of 0.2 : 1.0 on the farm in question, i.  e. 
for th e production of 1 kg farmed fish (harvest live weight) at the most 200 g of wild 
fish (live weight) may be  fed.  
This FIFO does not embrace:  

•  Fishmeal and fish oil which verifiably origin from by -products (trimmings) of 
processed farmed fish, but at the ma ximum the weight that can be pr oduced 
out of the by -products provided by the farm in question.  
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•  Fishmeal and fish oil which stem from the following sources but do not e xceed 
a maximum of 30% of the total of fishmeal and fish oil employed by the farm 
in ques tion:  

o by- products of fish (certified or not)  
o not marketable fish from certified sustainable fisheries  
o not marketable fish which had to be fished away by directive of the 

competent fishing authority in order to keep up the ecosystem’s 
equilibrium   

6.2 As  far as available, the farm in question employs fishmeal and fish oil  pr oducts 
approved by one of the following certification schemes: fair - fish, a bio - label, MSC or 
Friend of the Sea.  
 
6.3 Fishmeal or fish oil it shall not originate from the species to b e fed.  
 

4. Such a formula can be managed by the feed producer and be controlled alon gside with 
other criteria for fish feed.  
 
In practice, for Salmon farming this would mean a farm could employ fishmeal up to the 
following amount per kg of farmed fish (har vest live weight):  

!  22,2% of 200 g wild fish = 44.4 g fish meal  
!  22,2% of 30% per kg of farmed fish (harvest live weight)= 66.6 g fishmeal 

(su pposed the by- products represent 30% of the harvest live weight and are recycled 
to fishmeal)  

!  47.6 g (30% of the to tal of fish meal employed by the farm)  
Thus up to 158.6 g fish meal per kg farmed fish (harvest live weight) would be 
tolerated even under the strict fair - fish approach. This satisfies about 50% to 75% of 
what is us ually employed today. It should not be so  difficult to drive the Salmon industry 
there, should it?  
Similar calculation has to be made with fish oil of course.  
 
5. Any foresighted Salmon farmer  who claims to produce sustainable and to present an 
alternative to the depletion of fish stocks should aim at phasing out his fishmeal and 
fish oil input according to such calculation (and even to zero) before public pressure urges 
him to do so overnight.  
 

 

Conclusion  
 
We take the efforts made by FTAD participants for serious, and we are far from polemics 
about the results as the task is not so easy.  
Nevertheless we feel that responsible Salmon farming should  yield a good answer to the two 
questions discussed ab ove. With the cr iteria presented in draft 2, ASC would  just bring in 
more of the same. This is not the answer concerned consumers are expecting – and 
consequently it is not a standard concerned farmers could relay upon for long. When will 
they have to reinvest next time to cope with demand?  
 
Thank you very much for taking our input into account.  
 
Kind r egards  
 
fair - fish association  
 
 
 
Billo Heinzpeter Studer  
Director  
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Comment form for Draft Salmon Aquaculture Dialogue Standards 
 

Public Comment Period 2: August 3, 2010 to October 3, 2010 
 

Email the completed comment form to salmonaquaculture@wwfus.org by 11:59 p.m. EDT October 3, 2010. 
 
*Name: Ian Michie 
*Organization/Company: Findus Group 
*E-mail address:  
  
Note: Information with an asterisk is required, as all comments will be posted with attribution (commenter’s name and organization/company) on the 
salmon Dialogue website. This is in line with the Dialogue’s policy of being transparent. The commenter’s 
e-mail address will not be posted but is required in case we need to contact you for clarification on a comment. 
 
COMMENTS ON STANDARDS FOR GROW-OUT 
Principle Criteria/Indicator  

/Standard (e.g., 
2.1.2) 

Comment(s) Proposed solution or amendment 

Principle 1    
    
Principle 2 2.5.1 In the UK the farmer is obliged under the 

law to care for the welfare of his/her stock, 
including protection from predation. 
Effective ADD’s may at times be needed by 
the farmer to help meet this obligation. 
Stress to the stock can be significant when 
predatory mammals such as seals are 
actively probing barriers even when they 
cannot attack, and ADD’s can discourage 
this behaviour. It is an offence also under 
the Conservation Regulations 1994 to 
deliberately disturb cetaceans in the EC and 
so ADD’s should only be deployed where 
cetaceans are not adversely affected. We 
would not encourage the adoption of 
standards which may have a negative result 
on welfare by prohibiting ADD’s 
completely, particularly when there is no 

It is uncommon for ADD’s to be needed 
continuously. We would suggest that their 
deployment could be limited to 90 days split 
between the phases of most common seal 
activity before whelping and at weaning. It 
should also be incumbent on the farmer to 
demonstrate that the ADD being deployed 
does not have any wider consequences for 
wildlife, particularly cetaceans.  
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proven consequence for wildlife in the farm 
vicinity. 

 2.5.4 - 2.5.7 These indicators are all addressed by law 
through the Marine (Scotland) Act 2010. 
Under the protection of seals part of the act 
a license is issued which allows a farm to 
lethally dispatch seals up to a maximum 
permitted number. The number of animals is 
calculated as a proportion of the “Permitted 
Biological Removal”, which is the number 
of animals that may be lost to a population 
without affecting population success (on 
advice from the statutory consultative body 
the Sea Mammal Research Unit). The 
number of animals in a farm license is 
always a proportion of the PBR and so is 
precautionary. 

These points should be easily evidenced in the 
UK as they are required by law. The number 
of lethal incidents for marine mammals (seals) 
should be at or below the number in the farm 
specific license. Any other marine mammal 
should be zero, and lethal incidents for other 
species could be left as in criteria 2.5.5 

Principle 3 3.1.6 There is a concern that where populations of 
wild salmonids (Salmo salar and Salmo 
trutta) are very fragile, interference, through 
capture for monitoring for sea lice, could 
have a negative effect on survival. 

This requirement should not be an absolute but 
should be based on advice from the Fisheries’ 
Management responsible for the relevant 
salmonid populations in the ABM. 

 3.1.7  Given the above, it should be option A 
Principle 4 4.2.1 – 4.2.3 The primary use for all captured fish should 

be for direct human consumption wherever 
possible. Where sustainable catches are in 
excess of the market demand for human 
food, especially for small, bony species, the 
secondary use of these catches should be for 
the feeding of farmed fish designated for 
human food. Given relative efficiencies this 
should be in preference to feeding marine 
materials to terrestrial animals such as pigs 
and poultry. We do not accept the principle 
that the SAD should incentivise the 
reduction or set limits on the inclusion of 
wild captured marine materials in farmed 
fish feeds. The important issue is that the 

The forage fisheries, for low trophic level 
species, should be subject to ecosystem based 
fisheries management regimes certified by 
credible bodies such as the MSC. While  
EBFM models for low trophic level species 
are being accredited, and in the interim 5 year 
period for certification as set in indicator 4.3.1  
there should be a “discount” ratio, perhaps 
50%, for  materials derived from MSC 
certified fisheries to offset against the FFDR’s. 
Marine materials from certified EBFM 
fisheries should ultimately be excluded from 
the FFDR or n-3 calculations in a similar way 
to by-products and trimmings. 
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marine material should be from 
demonstrably sustainable fisheries. 

 4.3.1 ISEAL may not be the only credible 
accreditation body in this area. 

As in indicator 4.3.3 the requirement should be 
that the fisheries are certified through an 
ISEAL accredited scheme or ISO65 compliant 
scheme that also incorporates the FAO Code 
of Conduct for Responsible Fisheries. 

Principle 5    
    
Principle 6    
    
Principle 7    
    
General comments    

 
 
 
 
 
COMMENTS ON STANDARDS FOR SMOLT PRODUCTION 
Principle Criteria/Indicator  

/Standard (e.g., 
2.1.2) 

Comment(s) Proposed solution or amendment 

Principle 1    
    
Principle 2    
    
Principle 3    
    
Principle 4    
    
Principle 5    
    
Principle 6    
    
Principle 7 8.24 – 8.27 In Scotland open net pen production of 

smolts has been the norm during the 30 plus 
The 5 year allowance in 8.25 should be 
extended to 8.24 for water bodies with 
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years of the sector. Currently over 50% of 
smolts are still produced by this method. 
There is little evidence of damage or 
reduction to wild salmonid populations in 
adjacent water bodies in that time.  Annual 
water quality and benthic monitoring is 
conducted as required by law and trophic 
conditions have not significantly changed 
over time. In fact research in some areas is 
leading to increases in the production 
permitted by the regulatory authorities. 
There is very little disease prevalence in 
freshwater. In terms of potential for 
precocious parr release, even where there 
have been escape episodes, the trend for 
breeding in salmon farming has been for late 
maturing stock and so precocious parr 
development is typically very low now, 
perhaps 0.1%. The multi stakeholder 
containment group in Scotland will soon 
produce a code of practice and technical 
standards that will be underpinned by 
legislation to make the low level of escapes 
in freshwater even rarer. Moving production 
to land based closed containment systems 
would be contrary to principle 4 in terms of 
energy use and GHG emissions. In 
summary, to immediately exclude all open 
net pen production in Scotland, where most 
water bodies have salmonid populations, 
would not necessarily materially promote 
the objective of protecting wild salmonid 
populations or sensitive freshwater 
ecosystems. 

salmonid populations. This time period should 
be used to conduct further research into the  
impacts of open net pen production in 
freshwater in order to inform and justify 
indicator 8.27 on assimilative capacity and 
neutrality of effect.  
The implications in terms of energy demand 
and GHG emissions, land and water use, 
employment, animal welfare (stocking 
densities) and cost of moving volume into 
closed systems should also be considered.  
 
Escape episodes should remain at zero. The 
loss of ASC certification would have 
substantial impact on smolt supply for ASC 
seawater farms and therefore add even further 
incentive to preventative measures against 
breaches of containment.  

    
General comments The steering committee should be congratulated on their work. It is obviously very difficult to balance the demands 

of different interests and still produce a credible set of standards for maintaining a positive direction of travel for 
aquaculture globally. We support the WWF initiative and commend the efforts that have gone into developing the 
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standards. Our concern as a major Seafood Processor in Europe is that there appears to have been insufficient 
consideration given to the status of the UK salmon farming sector, which is highly regulated and mature. We are 
concerned that, while we would be keen to see significant interest in certification, there may be understandably 
some reluctance in Scotland to engage with the standards over issues such as open net pen production for smolts.  
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Katherine Bostick 
Coordinator 
Salmon Aquaculture Dialogue 
World Wildlife Federation 
By e-mail: Katherine.bostick@wwfus.org                            June 14, 2011  
 
Dear Katherine: 
 
Let me start by congratulating you and your World Wildlife Fund (WWF) Aquaculture 
Dialogue colleagues for the effort you have put into the seven-year process of developing 
standards for the aquaculture sector. You and the many stakeholders who have 
contributed to the Dialogues have invested significant time and resources into this 
process. 
 
As stakeholders, Fisheries and Oceans Canada representatives have contributed to 
technical reports, attended Dialogue meetings and workshops, and provided extensive 
comments on numerous drafts of WWF bivalve, trout and salmon standards. We have 
also served to coordinate related activities within the Canadian aquaculture sector. 
 
It is based on this stakeholder involvement that we provide these comments on the May 
2011 document entitled “Second draft standards for responsible salmon aquaculture.” We 
understand that this is the also the final draft, before the Salmon Aquaculture Dialogue 
(SAD) Steering Committee finalizes the standard and passes it to the Aquaculture 
Stewardship Council (ASC) later this year. 
 
As you know, we have not always agreed with WWF on either the elements of the 
standards or the process which has excluded government management and regulating 
bodies from participating directly on the SAD Steering Committee. While we have done 
our best to contribute through other channels – submitting 13 pages of comments that 
were the result of careful review of the first draft by Canadian scientists, managers and 
regulators – we find that our input has not generally been taken into account. In this 
regard, please note that we request that the comments we already submitted on the first 
draft be brought forward to the SAD Steering Committee at this time. 
 
In addition to the comments we provided on the first draft that were not taken into 
account, we have the following comments on the second draft: 
 
• Should the salmon standards be finalized with the content given in the May 2011 

second draft, one possible outcome would be the creation of situations that would 
force potential users to choose between following legal requirements (as prescribed in 
Principle 1) and these certification standards (particularly in Principles 3 and 5). The 
effort we put into writing detailed comments on the first draft was intended not to 
justify our regulatory regime but to provide additional scientific expertise to the 
deliberations of the Steering Committee since we found that many of the criteria were 
based on assumptions created from an anti-aquaculture bias rather than scientific fact.  
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• Ironically, in the very few places where it appears that our recommendations have 

been considered, the net effect has been to add even more compliance requirements 
that are not scientifically supported. While there appears to be an acknowledgement 
that there exist natural deviations from the assumptions made for criteria (particularly 
in Principles 2, 3 and 5), farmers would have to meet even more onerous 
requirements if they were to apply for a deviation from the assumption. This 
highlights what is potentially a significant weakness in the standards while at the 
same time appearing to punish the grower for those same weaknesses. 

• We are particularly concerned that our advice on sea lice (Principles 3 and 5) has 
been disregarded. Sea-lice counting frequencies should be based on science not 
guess-work.  Dr. Crawford Revie at the Atlantic Veterinary College (AVC), 
University of Prince Edward Island, is currently leading the development of an ISO 
standard for counting sea lice. The WWF should consult with Dr. Revie before 
finalizing the standard in order to have current information. In addition, we are 
concerned that the requirement of the standard to treat fish with therapeutants for low 
sea-lice loads that are not causing health problems for fish (wild or farmed), may 
encourage a hastening of parasite therapeutant resistance. Clearly this is not good 
practice of fish health management, and does not have a basis in science.  Moreover, 
Principle 3 requires monitoring of sea-lice levels on wild salmon. This requirement 
puts the standard squarely at odds with Canada’s Species At Risk Act under which 
some populations of wild Atlantic salmon are listed as endangered. 

• Principle 5 of the draft standard also continues to be problematic. It does not, for 
example, differentiate between the use of chemicals or products used on an 
aquaculture site from the use of the same chemicals by other industries.  The same 
applies to the use of antimicrobials in the environment that can originate from human 
use. Human use greatly and significantly exceeds use by aquaculture. The standard 
should include a process for establishing baselines for products originating in the 
environment from other anthropogenic sources. 

• Both erythromycin and oxytetracycline are listed as “critically important” by the 
World Health Organization, but the aquaculture industry has a limited selection of 
antimicrobials available for use as approved by governments.  In addition, 
government approvals for drugs and bath treatments include detail on how much 
should be administered. The farmer must adhere to government requirements; 
therefore, as presented, the standard is one to which it appears to be impossible to 
conform. 

• There is also the possibility that the approach described in the draft standard will 
potentially reduce the ability to reach an effective target dose, and zones of influence 
should be recognised. Guidance should be provided in the standards as to what 
products may be used or how diseases, formerly treated with “critically important” 
antimicrobials, should be controlled.  In this area, we feel that the standards are 
seriously impinging on the expertise of aquatic animal health veterinarians. 
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Looking ahead to the development of the audit guidance document, we expect that these 
and all other comments that have been submitted over the course of the public review 
periods will be made available to whichever independent organization is chosen to 
develop the guidance document. We expect that the preparation of this document will 
result in an independent review of the feasibility of these standards which may occasion 
additional changes.  

Our objective in working with the WWF Dialogue process was to work towards 
scientifically defensible standards that would drive improvements in the global salmon-
farming industry, but which were also compliant with national, provincial, and territorial 
laws and regulations, as well as with international norms such as those developed by the 
FAO and ISEAL. Fisheries and Oceans Canada has made significant contributions 
towards having standards that meet these requirements as we believed our objectives 
were consistent with those of the WWF and the SAD. While the May 2011 document 
does not appear to have met these expectations, we look forward to reviewing the final 
standard in anticipation that further revisions will address these important concerns.   

At the end of the day, however, farmers, buyers and consumers have choice in the 
sustainability standards marketplace and that is another important facet of the current 
environment. It will be very interesting to see what level of acceptance these standards 
enjoy as they come into being through the ASC. 

Very best regards, 

James Smith, Ph.D. 
Director 
Certification and Sustainability Reporting 
Aquaculture Management Directorate 
Fisheries and Oceans Canada 
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FishWise Comments on the Salmon Aquaculture Dialogue Draft Standards 
 

June 14th 2011 
Dr. Siân Morgan 

 
 
Summary   
 
FishWise is grateful for the opportunity to submit comments to the Salmon Aquaculture 
Dialogue’s (SAD) draft for Final Public Comment (June 14th, 2011).  We applaud the 
substantive work that has gone into addressing the first round of public comments to 
strengthen these global standards and hope that our additional contribution proves useful 
in improving the final version. 
 
General Comments 1 
 
Process/guidance – The choice of the GSC to move forward with a 30 day public 
comment period in a five year process is disappointing and has proven challenging in 
terms of allowing intra-sectoral discussions, inter-sectoral discussions and honest 
assessment of the standards.   
 
Furthermore, the absence of a guidance document for public comment is a serious 
impediment to understanding the substance and legitimacy of the standard.  Methods are 
critical to implementation, particularly in a performance-based standard. We question 
whether public comments on a standards without a guidance document jeopardizes the 
ISEAL process and regardless, request that there be a final opportunity to comment on 
the standard/guidance package when this is complete. We would only support approval 
of the standard as a whole if guidance has been allowed both stakeholder input and final 
GSC sign-off.  We think it is reasonable to lay out, in advance of the development of the 
guidance document, the timeline for this process and for all parties to make a prior 
commitment to abide by this timeline. 
 
Objections/stakeholder input - Will there be an objections process for proposed 
certification that allows stakeholders (e.g. indigenous land holders) to interact with 
certification?  This is a critical process point and is material to how stakeholders interact 
with the current public comment process. 
 
Best Practice  - The standards remain heavily oriented towards open net-cage production 
and should be strengthened by adding specific standards in systems with wild salmon 
runs or significant risks associated to wild biota, to encourage closed containment 
aquaculture. At a minimum closed containment systems should be explicitly excluded 
from auditing costs associated with a number of the least relevant standards (see 
AgriMarine’s comments).  Conversely, additional standards for closed containment 

                                                
1 FishWise recognizes that some comments made here are most relevant to the ASC, 
and we trust the SAD GSC will convey these accordingly.  
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systems may be needed and should be added to the standard. Best practice should also 
be aligned with the recommendations of groups such as government Special Task Forces 
or Special Committees. 
 
We remind the steering committee, that in British Columbia Canada for instance, such a 
neutral taskforce, (the Special Committee on Sustainable Aquaculture) after receiving 
814 written submissions and testimony from more than 80 expert witnesses, reported that 
the use of closed containment does “not (represent) lofty goals but practical applications 
to ensure the health of our wild salmon populations and marine ecosystems, while 
allowing for continued growth and development of the aquaculture industry.”2  We also 
point out that such processes, while geographically constrained, still offer more 
substantive consultation and feedback than has been undertaken in the Salmon 
Aquaculture Dialogue to date, globally. To dismiss such recommendations would be 
imprudent as well as counter to the open and inclusive nature of the Dialogues.  
 
FishWise understands that the standards intentionally target the top 20% of producers in 
a pragmatic attempt to move the majority of producers towards better practice.  However,  
certifying the top 20% of current producers (the vast majority of whom will use open 
ocean net cages) also has the potential to obstruct the financial emergence of closed 
recirculation systems at scale. Recirculation technologically has the potential to 
fundamentally redefine the magnitude of impacts associated with salmon farming and 
should be a core industry aim.  
 
To this end, we strongly encourage the steering committee to enter into dialogue with the 
ASC to formulate a plan that uses ASC certification to meaningfully support research that 
improves economic access for closed containment farms.  Such a proposal could, for 
example, include a commitment by ASC to redirect some percentage of logo and 
licensing fees for salmon towards R&D or innovative approaches to restructure taxes or 
perverse subsidies.  In this way, ASC would be simultaneously acting to reform the 
existing net cage industry, while also transitioning technological thresholds towards 
systems that are fundamentally best practice in terms of the key objectives of the 
Aquaculture Dialogue process. The core elements of this plan and a commitment from 
the ASC to support such a plan should be included in binding continuous improvement 
sections of the standards. We see such commitments as parallel access issues to those 
underlying ASC’s commitment to build capacity for small-scale producers/developing 
country producers to attain certification.  
 
Scope (Footnote 79)  – Footnote 79 raises significant issues in terms of both traceability 
and scale of certification, calling into question whether farms must be compliant at the 
site scale for all standards, or whether certain standards can have sub-farm level 
certification.  
 

                                                
2 http://www.leg.bc.ca/cmt/38thparl/session-3/aquaculture/index.htm 
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Introduction  - Context and some key financing issues are missing from the introduction 
in ways that could impede transparency related to process. Please see specific 
comments. 
 
Continuous Improvement  – We are concerned that continuous improvement pieces will 
be lost from the standards because they are currently sitting in Additional Information 
sections which will be excised.  Additional Information with future recommendations 
should remain in the standard (or in an Appendix or other location where it remains 
binding), when other types of additional information are excised.  
 
Land rights and indigenous peoples (Principle 1)  – The process for addressing 
debates over land claims or land tenure is not clear. We suggest that discussion with 
MSC over comparable issues may be useful.   
 
Area-based management planning (3.1.1.)  – FishWise is highly supportive of including 
area-based management in the standards to manage disease and escapement issues for 
wild salmon health. However, to deal with wild/farmed salmon interactions it will be 
necessary to understand more fully the quality of the proposed data collection and 
whether it has the power to detect the impacts in question.  The information should be 
made available via the guidance document for public comment as it has material 
relevance to the efficacy of the standard. 
 
FishWise also asks that the methods used to collect wild salmon data and their use be 
made explicit.  Sampling of wild salmon in some populations will be challenging, or could 
be deleterious and therefore should be carefully considered where stocks or runs are 
already at risk.  These methods should be articulated in the guidance for public comment. 
 
Benthic Impacts (2.1) – We are generally supportive of the approach and recognize that 
there is peer-reviewed science that supports the proposed indicator package. We 
question whether a Before-After-Control-Impact (BACI) approach might not be a more 
effective means to monitor and detect impacts.  BACI assessments are also well suited to 
the current sampling design laid out in Appendix II. Philosophically, the standards’ priority 
issue should be to assure a lack of impact on baseline conditions (standards that define 
acceptable levels of change in benthic communities), rather than to assure high diversity 
scores in benthic environments (which is the orientation of the current approach).  
 
The accuracy of an AZE is currently limited by either a) assuming a set area or b) relying 
on models which are limited in complex bottom environments. In the interests of 
genuinely addressing impacts, we urge the steering committee to commit to more robust 
methods such as food tracers with the ability to detect the true farm footprint.  Where 
costs/time resources are prohibitive, such work could be undertaken as 
academic/industry or government/industry collaborative research. Under the ABM, a first 
step may be to use all methods on a subset of farms in a region in order to cross check 
differences in the efficacy of approaches against one another, in order to optimize the 
most robust and cost effective method for the next iteration of the standards.  
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We note that without guidance, it is not possible to evaluate whether proposed sampling 
methods will be equally appropriate for the diversity of benthic classes found in different 
geographies. 
 
Viral disease and other pathogens (Principles 3 & 5) – Issues outside of sea lice are 
given limited and insufficient attention in the standard.  There are serious concerns 
around viral diseases, and little knowledge of consequences to populations of related or 
unrelated marine organisms. For example, RNA viruses fall into at least seven families 
(Birnaviridae, Paramyxoviridae, Picornaviridae, Orthomyxoviridae, Reoviridae (Reovirus 
and Rotavirus), Retroviridae, Rhabdoviridae, and Togaviridaem), while DNA viruses fall 
into at least three families (Adenoviridae, Herpesviridae and Iridoviridae).  Furthermore, 
there are a multitude of poorly known/emerging salmonids diseases (e.g. Salmonid 
Picornalike Viruses, Landlocked Salmon Virus (LSV), Atlantic Salmon Rotavirus (ASR), 
Trout Strawberry Disease (TSD), Coho Salmon Tumor Virus (CSTV), Epizootic 
Epitheliotropic Disease of Lake Trout, Epizootic Hematopoietic Necrosis (EHN) of Trout, 
Erythrocytic Inclusion Body Syndrome (EIBS), Intraerythrocytic Viruslike Particles 
different from EIBS in Atlantic Salmon, and Third Erythrocytic Virus associated with 
anemia. Most of these viral disease have poorly understood 
transmission/virulence/ecology. Further attention/rationale is needed to demonstrate how 
the standards intend, in a risk-based manner, to address potential amplification and 
transmission of these pathogens.  The burden of proof in such processes should fall to 
the industry (all members of the supply line), as recipients of private profit from the use of 
common ocean resources. 
 
Responsible Capture Fishery Inputs (4.3) - We strongly encourage the steering 
committee to consider raising the bar on FishSource Scores 2 and 3 which pertain to use 
of scientific advise (Score 2) and fishers adhering to quotas (Score 3).  We are not 
supportive of setting the bar at 6 on Scores 2 and 3, which equates to quotas set 25% 
above scientific advice and harvested 25% above quota – particularly for low trophic level 
fisheries that support ocean food webs.  We ask the steering committee to consider a) 
that Scores 1,2 and 3 will have the greatest influence over future stock health because 
they govern management practices, b) use of FS scores or any of the proposed interim 
approaches are predicated on single-species stock assessment which are usually 
insufficiently conservative to account for collateral ecosystem needs, and c) that low 
scores have additive effects – e.g. a fishery that is both set over quota and then 
harvested over quota is doubly hard hit by low performance thresholds. Please see more 
extensive comments below. 
 
Energy (4.6) - FishWise commends the inclusion of standards that ask for accounting of 
GHG emissions that track farm emissions and particularly feed emissions.  We hope that 
this issue will be shared across dialogues, particularly where fuel-intensive fisheries are 
used for FM/FO inputs. We recommend making explicit whether additional energy 
standards will/won’t be needed for RAS and including any associated rationale. 
 
Copper pollution (4.7)  – Copper is a heavy metal with the potential to induce lethal and 
sub-lethal deleterious effects at low concentrations.  For species such as lobster, levels 
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down to 0.5 mg/L have been problematic, while in other keystone species such as spiral 
wrack, anatomical abnormalities that interfere with cell division and zygote development 
have been observed at levels as low as 10.6 nM. The proposed threshold levels of 35 
mg/L are approaching two orders of magnitude in excess of these levels.  It is not clear 
that sufficient consideration has been given to setting standards that promote the use of 
existing alternative technologies such as traditional land-based power washing or double 
net bags that have the potential to greatly minimize or even eliminate copper pollution, 
which is most consistent with best practice.  
 
Parasiticide Use (5.2.5) – The current levels of parasiticides allowed by the standard, 
and the fact that this allows all animals to be triple dosed and reach certification is 
excessive. Densities that require this type of disease control are not examples of 
sustainable production (which by definition should not need major outside controls to 
maintain stable production). Closed bath systems are possible and represent best 
practice that should be promoted by the standard.  
 
The proposed PTI index does not have a direct relationship to the intent of the standard, 
which is given as minimizing the total parasiticide load into the surrounding environment.  
The use of closed bath treatments would make this standard irrelevant, provided 
appropriate disposal of the parasiticide were accounted for. 
 
If the steering committee does not invoke the suggested closed bath treatments, this 
standard still needs heavy modification in a way that addresses, at a minimum, active 
ingredient load per unit production, cumulative area loading, presence of susceptible 
organisms in the area, and potential parasiticide impacts on those organisms. Relevant 
elements should be assessed in the EIA and become binding in the standard.  
 
Data tracking and transparency (Appendix VI)  - FishWise commends the steering 
committee’s commitment to data tracking and transparency as outlined in Appendix VI.  
We see this commitment as progressive, informative and a tool that will allow ENGOs 
such as FishWise to both demonstrate the performance of certified farms and potentially 
promote their market access to partnering retailers.  This approach will also be crucial for 
general accountability of the label.  
 
Issues of Consistency  
 
Species eligible for certification (Introduction) - It would be logical to build consistency 
around the relative elasticity of standards to accommodate species outside the focal 
targets of certification. For example, the ShAD will certify species other than the focal 
targets of the standards if they can meet the most stringent requirements of the 
standards, whereas it is not clear/is not(?) the case for the SAD.  This will create 
confusion and frustration amongst producers if not treated in a fair and consistent 
manner.  
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Scale of certification - Discussion between the ASC, the TAG and steering committees 
is needed prior to final release of standards to align whether certification (as well as 
traceability and auditing) will operate at a farm level or at a cage/pond/sub-farm level.  
 
Biodiversity Assessment (2.4.1) – Methods for EIA should be aligned partially or fully 
with the EIA process outlined in the ShAD. Where differences exist, a clear rationale for 
discrepancies should be given. 
 
Energy (4.6) - FishWise is highly supportive of tracking GHG emissions around feed 
inputs.  We suggest that this is an issue that would build core consistency and label 
credibility if harmonized across the dialogues.  Therefore this is a topic for early 
discussion by the TAG and should remain a priority consideration if feed issues move into 
any lateral roundtable process.  
 
Responsible Capture Fishery Inputs (4.3) – There is the obvious need to build 
alignment around the responsible sourcing and traceability policies associated with raw 
material for feed.  We trust that the steering committee is deeply familiar with this issue 
and will attempt to build consensus around feed standards with other dialogues and 
particularly the ShAD (as the other high value/volume commodity species with standards 
still to be finalized), rather than acting in isolation as a singular commodity.  
 
Data tracking and transparency (Appendix VI) – The implementation of data tracking 
and transparency via public release of information outlined in Appendix VI is functionally 
contingent on the agreement of the ASC to build an online database and for such a tool 
to be functional prior to use of the standards.  Therefore, it will be necessary for ASC to 
publicly support this endeavor and to create a workplan towards mounting such a 
database on an appropriate timeline that is accepted by the steering committee and other 
stakeholders who will ultimately be promoting the use of these standards to retail 
partners.  
 
For monitoring and evaluation purposes (which will be required by the label to reach 
compliance with ISEAL’s Code of Conduct), it would help ASC to use the data collection 
requested by the SAD standards as a foundation on which to build an online database 
capable of storing comparable data inputs from all ASC standards’ users (for tilapia, 
Pangasius, trout etc.).   
 
This issue should be discussed by the TAG so that ASC staff have appropriate guidance 
when building such a database to assure that it has the capacity to warehouse relevant 
data from different standards (either now or in the future). Furthermore, this issue will 
require TAG representatives to build agreement amongst their constituent steering 
committees within the Aquaculture Dialogues. The sooner such data start to be acquired 
for all species, the more robust the capacity to measure impacts of the label and to 
assure quality baseline information. 
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Continuous Improvement - It is critical for stakeholders to know how frequently the 
standards will be revised in order to steward resources for engagement appropriately. 
The intended periodicity of improvements is also a core accountability issue and is 
relevant to the buy-in of stakeholders.  This intent should be communicated to steering 
committees by the ASC/TAG, and included in public comment periods, as they are 
material to the pace at which impacts can be addressed, and therefore whether certain 
stakeholders will/won’t accept the current version of standards. 
 
Social Standards (Principles 6&7) - It is unclear and difficult to justify why the wellbeing 
of workers on farms or communities surrounding farms should differ among Dialogue 
standards.  We suggest that the steering committee consider benchmarking existing 
standards in these Principles against at least the major commodity species, and then 
craft an explicit rationale where there are differences between the SAD and other 
species. FishWise also supports the suggestions for revisions submitted by Oxfam Novib. 
 
Smolt standards – We suggest the SAD work closely with the FTAD to assure 
compatibility around the intent and content of smolt standards for salmonids.  As per 
social standards, an explicit rationale should be crafted where there are differences 
between the two standards. 
 
Specific Comments  
 
Introduction 
 
There is no comment in the introduction about either the objective of setting the bar to 
certify the top 20% of global producers, how the theory of change is expected to operate, 
nor whether/how continuous improvement of the standards will function.  These are all 
core concepts that were explained to participating stakeholders in public dialogue 
meetings and are foundational assumptions that participants accepted.  We believe these 
should be stated explicitly and there should be a declared accountability to these 
precepts. 
 
Range of Activities within Aquaculture to Which the Standards Apply 
 
“… involves the planning, development and operation of facilities, which in turn affect the 
inputs, production, processing and chain-of-custody components….”  
 
Could include expansion as well.  
 
This wording is ambiguous and does not explain the mechanism of change or how the 
theory of change works. How and why there are/aren’t standards around feed inputs 
would helpful, transparent, and give representation to the careful decision-making that will 
have occurred within the GSC on these issues. 
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Biological and Geographic Scope to Which the Standards Apply 
 
FishWise believes it would be helpful to articulate how other salmonids will/won’t be 
covered under other standards. For example, the fact that there is a freshwater trout 
aquaculture dialogue that also covers Oncorhynchus could be confusing. 
 
In addition, it would be helpful to articulate how other species that fall into the same 
“Salmon” market niche as Oncorhynchus and Salmo spp. will or won’t be eligible for 
certification if they can meet all standards (e.g. Salvelinus spp.)  
 
A statement is needed to make explicit if standards apply only to Oncorhynchus and 
Salmo spp. cultured in saltwater.  There is a statement to this effect at the top of p. 11.  
The way the scope is currently introduced, it would seem that these species grown in any 
conditions/systems would be eligible for certification.  
 
Standards Setting Process 
 
The “pay-to-play” aspect of the SAD steering committee is not recorded in the 
explanation of the SAD process. This approach is a relevant part of the process and 
should be included as part of the commitment to openness and transparency. Similarly, 
how budgeting decisions were made and the presence of the Resource Legacy Fund 
funding for ENGO participation should also be included. 
 
The following additional points should also be considered: 
 

• The super majority aspect of voting should be covered. 
 

• Facilitation and the names of facilitation organization and Dialogue coordinator 
should be included.  

 
• Would recommend bulleting this section for readability.  As presently drafted, it 

does not read easily in prose.  
 

• A summary of public meetings and SC meetings in tabular format showing 
stakeholder attendance numbers would also be useful (see the ShAD standards).  

 
• Names of past steering committee members should also be included (e.g. 

transitions at Pew). 
 
Continuous Improvement of the SAD Standards 
 
FishWise would appreciate seeing a statement to indicate that performance thresholds 
will always be altered in the direction of lessening impacts.  
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Information for the reader 
 
It may be worth making explicit to the reader how the guidance check-list and guidance 
document do or don’t differ in their relative “bindingness”.  [From comments Rochelle has 
made on the ShAD standards, it appears that guidance text is non-binding.]  This has 
important implications in terms of readers’ expectations and what people may want to see 
made more explicit in standards versus in guidance.  
 
Box 
 
This information could be moved up to the front of the introduction where it would act as 
broad, relevant context. 
 
Preamble 
 
We suggesting moving novel content into the introduction and removing repetitive content 
already covered in the scope and continuous improvement sections. Note that periodicity 
of continuous improvement is made explicit here, but not in the relevant section above.   
 
Principle 1. Comply With All Applicable National Laws and Local Regulations  
 
1.1.5 Under Additional Information, the intent explained is not fully encompassed in the 
wording of the standard for 1.1.5. which specifies only theraputants.  Import laws may 
pertain to much more than only theraputants (e.g. certificates of catch location, catch 
method etc.). This mismatch in intent should be resolved.  
 
In the paragraph about concerns re: the equivalent status of legal requirements, it would 
be worth emphasizing that this Principle is about legal responsibility and that subsequent 
Principles and standards build bars above these minima.  This Principle is encompassed 
by the common concept of “necessary but not sufficient”.  National disparities in 
legislation are not strongly relevant  - they represent different starting places - but the 
standards create a common end point in performance.  
 
Principle 2 – Conserve Natural Habitat, Local Biodiversity and Ecosystem Function  
 
Standards 2.1.1. – 2.1.4. and Appendix I Methods 
 
2.1.1-2.1.2. 
 
The following points need further definition: 
 

• Do AZEs begin at the edge of an array?  Not currently explicit. 
 

• Residual current direction needs definition. 
 

• Can both stations from the cage edge be at the same end of the farm? 

121179



 

  10 

 
• The long distance reference site should be downstream of the residual current 

direction. 
 

• No description is given of the faunal grab sampling which is needed to evaluate 
the capacity of the method. 

 
2.1.2. It is not currently possible for stakeholders to easily evaluate the suggested AMBI 
thresholds given that the method uses paid software. 
 
2.1.2. It will be necessary to include calculations for the Shannon-Wiener Index, the 
Benthic Quality Index score and the Infaunal Trophic Index score in Appendix I. 
 
2.1.2. AMBI has not been shown to be useful in naturally stressed and species poor 
communities (e.g. high hydrodynamic energy areas, subtidal sandbanks, and the inner 
parts of estuaries) (Mexika et al, 2005.  Ecological Indicators 5: 19-31).  Could salmon 
farming occur in any of these environments? If not, state this explicitly. 
 
2.1.3. It will be necessary to define “pollution indicator species”.  The need for this 
indicator is not currently clear.  We suggest removing it or giving further, scientifically 
referenced, rationale that includes an explanation of the synergistic intent of 2.1.3 in 
combination with 2.1.2. 
 
The design and methods used here are suitable for Before-After-Control-Impact 
assessment, yet there is no obligation to look at changes in sample composition through 
time in the standards.  This approach would be a clearer indicator of farm impacts than 
static faunal index values that essentially set performance for biodiversity. Ground-truthed 
change against baseline values are the most justifiable way of measuring the 
presence/absence of impacts. This type of relative approach would also avoid penalizing 
farms sited in areas of low levels of baseline benthic diversity. 
 
The ABM plan should include components that accounts for the cumulative impacts of 
nutrient loading and smolt production within the defined area. Other sections to include in 
the ABM plan are noted elsewhere in comments. 
 
2.2 Water quality in and near the site of operation 
 
2.2.1 - 2.2.2.  Oxygen availability is directly tied to fish health and is also an indirect 
measure of density/crowding.  Both of these factors relate to fish condition and risk of 
disease amplification/transmission.  Therefore we suggest that the steering committee 
consider increasing the current oxygen saturation/concentration standards to levels > 
60% DO or 5mg/L. A back-of-the-envelope calculation by WWF estimates that at 60% 
saturation, in seawater with a salinity of 30 ppt, DO falls below 5 mg/L at temperatures 
higher than 15 degrees Celsius. Furthermore, if this standard relies on a paper monitoring 
record, it will be challenging to audit accurately. We recommend instead that a tamper-
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proof monitoring method such as data loggers or a comparable alternative should be 
used.  
 
2.3 Nutrient release from production – Appendix I 
 
It is not clear to us whether sampling of fines will be undertaken by an auditor, or record-
checked by an auditor.  [Sampling stage 3 gives 6kg as mass of pooled sample – 
shouldn’t it be 3 kg?] 
 
2.4 Interaction with critical or sensitive habitats and species 
 
2.4.1.  FishWise is philosophically supportive of this standard, but believes that in practice 
it will need to have significantly more guidance associated with it before its utility can be 
ascertained. The biodiversity assessment should also consider disease risks and heavy 
metal (copper) pollution issues among others.  We have made these suggestions where 
relevant in comments on specific standards.  
 
2.4.2. If there is interest in using HCVA methods, then the SAD standards should 
stipulate a process that invokes stakeholders to define HCVAs via the ABM, EIA or some 
other similar mechanism.  Otherwise, we suggest that mention of HCVAs be removed 
because their mention implies feasibility, while HCVAs do not exist at any meaningful 
number of locations in marine environments. The HCVA network currently has no tools 
for stakeholders to implement HCVA processes for marine systems. 
 
Footnote 20 – If already sited in an area where protection is being established, then 
farms should need to demonstrate compliance to the relevant management authority.  As 
currently drafted, it is not clear who verifies any demonstrations made by the farm.  
 
Auditing Guidance 
 
It is not clear to us that compatibility with all goals of protected areas are covered through 
the EIA assessment of 2.4.1, as described in Appendix I, Section 3.  The stated focus 
encompasses only species at risk, vulnerable life stages, important biodiversity areas and 
species of high economic impact. The EIA appendix in the ShAD may provide additional 
considerations usually encompassed in EIAs. 
 
2.5 Interaction with wildlife, including predators 
 
2.5.6. What is the rationale for 9 predators and 2 marine mammals?  We believe this 
would be helpful to articulate. We also believe that the standards should explicitly 
preclude the future siting of farms where there is a high risk of predator-farm interactions. 
 
We suggest that farms that have exercised culling as potential partners in ADD/AHD 
experiments.  E.g. Any farms that have >50% of their mandated maximum culls could be 
obligated to participate as experimental sites for active ADD experimental work.  In this 
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way, losses of marine mammals may be offset by future increases in the efficiency of 
ADDs. 
 
Principle 3 – Protect the Health and Genetic Integrity of Wild Populations  
 
3.1 – Introduced or amplified parasites and pathogens and Appendix II 
 
3.1.1. – 3.1.8. FishWise is supportive of the plan to stipulate the existence of an ABM in 
the standards to manage disease and escapement issues for wild salmon health. The 
SAD steering committee should be commended for its leadership on this issue.  The 
proposed component of this plan represents a true step forward in trying to address 
cumulative and ecosystem impacts of farms in a region. In addition, the SAD is currently 
the only dialogue that has taken a serious, spatially explicit approach to addressing the 
impacts of the industry in a landscape. Existing science suggests that disease 
management cannot be adequately addressed without considering relevant issues that 
include data collection, knowledge of the timing of runs, proximity of farms to wild fish and 
issues of density and exposure time.  
 
Before FishWise issues its full support for 3.1.1 – 3.1.8, it will be necessary to understand 
the intensity and quality of the proposed data collection and whether it has the power to 
detect the impacts in question.  The information should be made available for public 
comment as it has material relevance to the quality of the standard 
 
3.1.1. Appendix II - ABM plans should also account for the findings of EIAs from 2.4.1. 
(location critical habitat for species at risk, how to maintain connectivity for species at risk 
etc.) and how future siting considerations minimize interactions with predator populations 
(e.g. seal colonies, haul outs etc). It will also be important to estimate cumulative nutrient 
inputs from farms in a region and whether the timing of such nutrient inputs can be 
spatially or temporally managed to minimize impacts, while respecting farm wellbeing and 
fish nutrition.  
 
The ABM plan should have an explicit component on non-lice disease and pathogens 
(e.g. viral disease) 
 
We suggest that it will need to be clearer whether an ABM plan is necessary regardless 
of whether there are interactions with wild salmonids within 75 km.  FishWise is 
supportive of ABM plans regardless of the presence of wild salmonids, as farms have 
other cumulative effects that can only be addressed in a coordinated fashion.  
 
3.1.7. Option B, while slightly less precautionary in terms of sea lice infection potential, is 
more precautionary in terms of resistance issues and also necessitates close monitoring 
of the status of wild populations, which will be important and informative.  Is there a way 
of estimating overall condition of fish when they are being monitored for lice to see if 
some set of condition factors can be used to predict disease vulnerability based on sea 
lice density on farmed fish?  Have there been attempts at pragmatic methods to generate 
crude estimates of duration of exposure to elevated lice levels? Understanding how 
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condition/chronic exposure relate to disease transmission is essential and will likely 
require some degree of trial and error in real systems.  In the absence of sufficient data to 
set thresholds, a pragmatic alternative could be to use the ShAD standards and certified 
farms as systems for adaptive management. This would mean deliberately asking 
different areas to undertake different management procedures as part of their 
commitment to 3.1.2. Large scale manipulative work has the ability to tease apart how 
different factors influence transmission between farms and wild stocks. In the absence of 
better information, this may be an informative and collaborative way forward.  
 
If Option B was adopted, it would make sense to adopt networked monitoring. In this way, 
upstream farms would ascertain wild fish condition and inform their downstream 
neighbors, giving downstream farms time to adapt management as needed. 
 
The consequences of mature female lice exceeding 0.1/fish need clarifying.  Do farms 
become ineligible for certification? Will there be the option to slaughter and retain 
certification? 
 
3.1.8. This standard can be incorporated as part of 3.1.4. and 3.1.6. and does not need to 
stand alone. 
 
3.2 Introduction of non-native species 
 
3.2.1. We recommend including a definition of “widely commercially available” (we 
believe this was defined in the PAD in relation to establishment issues). It would be 
preferable that this be permissible only where the non-native species is widely 
commercially available and there is either science or incidental evidence from historical 
escapes that demonstrates that the risk of establishment is low. Furthermore, “widely 
commercially available” should be defined from the date of standards release or 
backdated to the beginning of the SAD process, so that the need for interpretation is 
eliminated along with any incentive to establish species in new areas based prior to 
release of the standards. 
 
FishWise is supportive of the continuous improvement note re: ongoing research and 
need to update standard with most current research every 3-5 years.  We suggest that 
more thought should be given to how to add a more precautionary element to the current 
content which allows the farming of non-natives until there is a demonstrated risk – by 
this time it is too late and this is not an approach in keeping with the precautionary 
principle. A progressive option would be to only allow expansion of farming of non-natives 
in RAS or as sterile populations. 
 
3.2.2. We suggest stipulating that species used for biological control, even if native, 
should not interact with wild populations.  Such an assertion needs to have been studied 
in the region in question with results published in peer-reviewed literature.  
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3.3 Introduction of Transgenic Species 
 
3.3.1. FishWise is supportive of this standard. 
 
3.4 Escapes 
 
3.4.1. As drafted, it is not clear what the “exceptional episodes” would entail if not 
extreme weather or accidents outside the farms’ control.  E.g. is human error by staff 
something the farm would “have no reasonable way to predict?” Examples of acceptable 
exceptions should be given to provide a clearer understanding. 
 
3.4.2. It is not entirely clear how 3.4.1. and 3.4.2. interact.  We assume this means that 
there could be one escape episode of no more than 300 fish in a ten year period and a 
farm would retain certification.  We assume it does not  mean that there could be one 
escape in a ten year period of an unlimited number of fish and regular escapement as 
long as they were small events (<200 fish) and therefore not counted as “escape 
episodes” under 3.4.1. and not large enough bouts to trigger 3.4.2. (?) 
 
It may make sense to make escapement a function of net area or production volume or 
some other parameter that standardizes events relative to scale of production. 
 
3.4.5. This standard should already be covered under P1 and could be removed. 
 
Principle 4. Use Resources in an Environmentally Efficient and Responsible  
Manner  
 
4.1 Traceability of raw materials in feed 
 
4.1.1. Traceability on trace feed ingredients could be significantly costly with relatively few 
impacts in terms of sustainability.  It would be more pragmatic to ask for traceability on all 
ingredients that make up >x% of feed.  The ShAD standard has proposed 5%.  
 
4.2 Use of wild fish for feed 
 
4.2.2. It is FishWise’s understanding that current numbers are based on minimum fish 
inputs if all FM/FO were coming from non-byproduct sources.  Therefore, there is 
currently little incentive to use “free” by-products/alternative feed formulations because 
thresholds can be reached without substitution away from targeted reduction fishery 
inputs.  The same may be true for proposed values of EPA/DHA, which may not promote 
the use of “free” byproducts. [For the EPA/DHA standard, we suggest modifying the 
wording to “from direct non-algal sources” or something similar.  Use of microalgal 
EPA/DHA should be encouraged if/when it becomes commercially available.]  
 
Market prices for FM/FO are driving feed manufacturers towards alternative formulations 
with less FM/FO.  At the same time, the values for FFDR put forward in this draft suggest 
that feed manufacturers still want the option of formulating with highest quality FM/FO 

126184



 

  15 

from targeted reduction fisheries alone.  We question whether these values are not higher 
than present formulation alternatives would allow, when using some percentage of “free” 
FM/FO from byproducts. FishWise recognizes that there are associated effluent trade offs 
associated with increasing byproduct inputs, but would like a clear rationale for the 
suggested numbers that covers why these values are set at a level that relates directly 
back to the standard’s environmental objectives, rather than flexibility of formulation.  
 
4.2.3. We urge the steering committee to consider a PRE where various forms of protein 
are weighted relative to primary production.  Some protein is environmentally expensive 
to produce, some isn't - there should have to be accounting for the ecological cost/trophic 
level of the type of protein used.  From an ecological perspective, a weighted approach 
would talk about the efficient use of protein in standardized ecological units, rather that in 
rather illogical units of mixed plant/byproducts/LTLF (dry) proteins in to (wet) salmon 
protein out. We assume that protein is measured based on N content and isn’t affected 
by wet or dry issues (?) 
 
4.3 Source of marine raw materials 
 
It would make sense to have a parallel request for the presence and evidence of a 
responsible sourcing policy for the feed manufacturer for feed ingredients of marine 
origin, as per 4.4.1 for non-marine raw materials. 
 
4.3.2. FishWise strongly recommends setting this standard with FishSource scores all at 
a minimum of 6, with Scores 1, 2 and 3 together summing to 24 (average score of 8 
each).  Scores 1, 2 and 3 are the most important in terms of the longterm wellbeing of 
populations because they relate to management practices, while Score 4 is less 
predictive – giving a snapshot of the current health of a population that may be growing or 
shrinking.  
 
Scoring at a level of 6 for Scores 2 and 3 as currently proposed represents harvesting at 
levels 25% above scientific advice and 25% over quota respectively.  The current 
proposal would allow retailers to claim responsible sourcing associated with FM/FO 
fisheries that are knowingly over-harvesting the base of the food web in significant ways, 
even from a single-species perspective (FS scores of 6). This is deliberately irresponsible 
practice, particularly if these fisheries are not in FIPs or any type of improvement process 
subject to market consequences. We also point out that multiple low scores have additive 
consequences on population wellbeing (e.g. a population that is harvested 25% above 
advice and then 25% over quota, experiences two, compounding impacts). 
 
The proposed option is an attempt to 1. allow for inter-annual variation in scores, 2. 
assure sufficient volume of supply, 3. permit flexibility in formulations, while 4. maintaining 
a more defensible  sustainability bar.  This options would allow sourcing from 8 fisheries, 
which together account for 57% of the scored supply. The existing proposal would allow 
sourcing from 10 fisheries which together account for 66% of the scored supply.  We also 
point out that more eligible fisheries may become available as SFP further populates the 
FishSource database, further increasing volume and number of scored fisheries. 
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The reason that we see FS scores as relevant - given that they are an interim option - is 
that it remains to be determined whether there will be serious contention by the scientific 
community over the validity of the approach adopted for low trophic level fisheries by 
MSC.  MSC's consultation period is currently scheduled to close prior to the release of 
Lenfest's findings and if there is not general agreement between the two bodies of 
scientists, then there remain serious questions about the legitimacy of MSC as a 
responsible way to source FM/FO. If such contention exists, and even if it doesn't, we 
suspect interim standards will be used in a meaningful way for the next 3-5 years.  
 
4.3.4.  We recommend adding “… according to the IUCN Red List of Threatened Species 
or national listing processes”. 
 
Criterion 4.4. Source of non-marine raw material in feed 
 
4.4.3.  It may be better from a label credibility perspective to broaden this standard re: 
GM transparency to all ingredients, rather than only plant raw materials (this intent is 
conveyed in the additional information section).  We concur that at present, this issue 
relates to inputs of plant origin, but in the future, there could be situation where for 
example, trimming of transgenic fish might be used. Modifying the standard would make 
for a simpler claim and avoids necessitating future changes.  
 
Criterion 4.6. 
 
4.6.1-4.6.3 – FishWise supports the SAD’s inclusion of standards that require accounting 
for energy use in feed emissions.  We also applaud the work associated with creating 
Appendices relevant to standards 4.6.1-4.6.3.  Have the cost implications of further ISO 
certifications associated with these standards been taken into account? 
 
Criterion 4.7 Non-therapeutic chemical inputs 
 
FishWise is concerned about the acceptable use of copper nets/copper impregnated nets 
on benthic sediment/water pollution.  Please see the general comments section above. 
 
4.7.5. “…. And used as recommended by legislation/regulation or manufacturer’s 
recommendations, whichever is more stringent”. 
 
We support close attention to emerging relevant research/changes in legislation.  We 
suggest including in the indicator the following stipulations: a) a review of the existing 
legislation and research occurs once per year in the three selected jurisdictions, and b) a 
responsible party for this review, so that this really does occur. 
 
Principle 5. Manage Disease and Parasites in an Environmentally Responsible 
Manner  
 
5.1 Survival and health of farmed fish 
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5.1.5. FishWise would prefer to see this number moderated over more production cycles.  
High mortality once every three cycles, if happening regularly, is problematic and also 
could bring with it elevated disease risk etc.  We recommend increasing the number of 
cycles over which maximum mortality is recorded and increasing the acceptable 
maximum mortality rate slightly if necessary.    
 
5.2 Therapeutic treatments 
 
5.2.5.  FishWise does not have the husbandry expertise to suggest alternatives for the 
PTI.  A possible alternative may be to create two PTIs – one for broad spectrum 
parasiticides or parasiticides for species where resistance has serious industry 
consequences/ecosystem consequences and another for more targeted parasiticides and 
parasiticides where resistance is not a key concern, or where toxicity is thought to be low 
for non-target species.   
 
FishWise suggests that impacts of the timing/use of parasiticides on other 
organisms/benthos be explicitly considered in the EIA and minimized - or where there is 
the potential for lethal effects, eliminated. Where there is evidence that parasiticides bring 
meaningful risk to species at risk, this could be grounds to preclude farms from 
certification. 
 
5.2.7. FishWise is supportive of the decision not to use antibiotics listed as critically 
important for human medicine and to require a risk assessment for the use of WHO-listed 
highly important antibiotics. 
 
5.2.8. – Footnote 79 raises significant issues in terms of traceability and scale of 
certification. This footnote also represents a significant loophole for farms to treat using 
prohibited chemical/antibiotics in some cages and not in others, if it is not specified that 
prohibition of these substances/practices is audited at the farm level.  
 
5.3. Resistance of parasites, viruses and bacteria to medicinal treatments 
 
5.3.1. We suggest that it would be more useful to do bio-assays in a prophylactic, rather 
than reactive manner to catch resistance as it is developing (in contrast to once 
developed).  There is apparent inconsistency between 5.3.2. and 5.3.1 on when bio-
assays should be done relative to the development of resistance.  
 
5.4.4. FishWise recommends that ASC establish a fund such that if an exotic disease is 
detected and verified by a third party veterinarian on a farm, for a disease that does not 
have an established/effective treatment, a cull is immediately enacted and the farmer is 
compensated for projected production losses. Farmer’s would need a veterinary 
certification or some similar evidence to access these funds. 
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Principle 6. Develop and Operate Farms in a Socially Responsible Manner  
 
Principle 7. Be a Good Neighbor and Conscientious Citizen  
 
We strongly recommend harmonizing standards in P6 (and relevant portions of P7) 
across dialogues, particularly for labor issues.   
 
6.2 Child Labor 
 
There are currently differences in the minimum age of workers between the ShAD and 
SAD. (15 vs 18) 
 
6.5.6. All divers should be in buddy pairs. 
 
6.6 Wages – Additional specificity/options available in the ShAD standard. 
 
6.6.2. It is not clear or auditable what “working towards” means here.  This needs further 
refinement and specificity.  
 
6.6.3. It is not clear what will be sufficient to constitute “evidence of transparency”. This 
needs further refinement and specificity. 
 
6.12 Corporate policies for social responsibility 
 
6.12.1. Company policies in relation to 6.1-6.11 should also be made publicly available. 
 
Principle 8 – Standards for Suppliers of Smolt  
 
8.1-8.2 - We suggest aligning compliance with applicable local and national legal 
requirements and regulations precisely with Principle 1.  It is not clear why these would 
be any less relevant for smolt production.  If only the existing standards remain in the final 
draft, the rationale should be expanded to cover this disparity.  
 
8.4-8.7 – FishWise believes that certified farms should be strongly encouraged to source 
only from facilities that produce in closed containment facilities, at the time of certification 
(for the next production cycle). There is poor justification to allow sourcing from open 
systems given that the rationale states that “the vast majority of salmon smolt production 
takes pace in closed or semi-closed systems where these impacts can be significantly 
reduced in a way that is not possible in fully open systems, such as net pens”. Allowing 
sourcing from open facilities in a situation where this is not common practice is not 
consistent with rewarding the top 20% of global production.  However, if the steering 
committee decides to allow smolt to be sourced from open facilities, we recommend 
modifying the timeline given in 8.25 from 5 to 3 years.  Furthermore, we suggest that 
producers not be allowed to source from smolt producers working in lake systems with 
rare or endemic species, in closed lake systems, or in lakes with oligotrophic waters.  
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8.8 - We suggest modifying the wording to include treatment of both biological and non-
biological waste. 
 
8.8-8.10 – In parallel with minimal objectives associated with Principle 4, smolt producers 
should also be obligated to provide ingredient lists of their feed and to assure that no raw 
materials in feed are associated with CITES Appendix I listed species, or species listed 
as endangered or otherwise at risk under national listing processes.  
 
FishWise notes that stipulations on P release may result in the use of feeds with high 
inclusion rates of FM/FO from targeted low trophic level fisheries (commensurate with 
high digestibility/retention), when other alternatives exist such as improving FCR and 
settling ponds/filters. Given the challenge of asking grow-out operations for documented 
practices extending two steps back through the value chain, we do not formally ask for 
this issue to be addressed at this time.  However, if a feed dialogue becomes possible, 
this portion of the smolt standards should be revisited.  
 
8.11-8.14 – For open systems, we suggest including a stipulation on DO or O2 
concentration as risk management against compromised condition and susceptibility 
disease amplification/transmission. 
 
8.18 – Please see suggestions for standard 5.4.4. 
 
8.20 - 8.23 – We suggest that 8.23 could be combined with 8.20 if desired. 
 
8.26 – Hypoxic or anoxic conditions should be defined by a performance-based 
threshold. 
 
8.27 – This rationale currently appears to be at odds with the intent of 8.24-8.28 which is 
structured to push producers towards closed production within 5 years and allows 
production only from open systems where a carrying capacity study has been conducted 
within the last 5 years.  The text at the top of page 68 implies that a carrying capacity 
study could be conducted by the smolt producer from the time of certification forward. 
 
A data collection list akin to Appendix VI should be included for smolt producers and 
these data should also be uploaded to the ASC online database in the interest of 
transparency, and in order to quantify baseline conditions associated with smolt 
production at the inception of the label’s use.  
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Dear Mrs Bostick!
dear members of the FTAD steering committee!
In regard to your work to develop global standards for responsible 
trout farming, we would like to express our strong support of the 
positions of fair-fish and Albert Schweitzer Foundation and would 
therefore like to join them in their call for the inclusion of several 
improvements regarding fish welfare and the reduction of wild forage 
fish used.!
Best regards!
Sebastian Zösch 
CEO, German Vegetarian Union  
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From Don Staniford of Global Alliance Against Industrial Aquaculture 
 
14th June 2011  
 
Dear WWF, 

Salmon Farming: No Right Way To Do The Wrong Thing 
 

Further to the consultation on the Salmon Aquaculture Dialogue’s draft “Standards for 
Responsible Salmon Aquaculture”, the undersigned ‘conscientious objectors’ would like to 
voice our vehement objections.  In addition to the 229 people signed onto this letter, there are 
currently over 500 people signed onto a petition letter: Stop the Certification of Farmed 
Salmon as "Sustainable" and "Responsible" (this petition remains open and you can view all 
the signatures online).  

 
 
There are representatives from the following groups: Compassion in World Farming, Animal 
Concern, Environment Maine, Sierra Club BC, Save The Swilly, Friends of Clayoquot 
Sound, Salmon Are Sacred, Global Alliance Against Industrial Aquaculture, Ethical Voice 
for Animals, Xeni Gwet'in First Nation, Angling Trust, Orkney Seal Rescue, Trout Trust, 
Green Concern for Development, Collectif Peche et Developpement, Centro de Conservación 
Cetacea, Ecoceanos, Latin American Observatory of Environmental Conflicts, an Taisce/The 
National Trust for Ireland, Totem Flyfishers, Coalition for Fair Fisheries Arrangements, 
France Nature Environnement, Bureau Européen de l'Environnement, Pacific Coast 
Federation of Fishermen’s Associations, Limerick Environmental Awareness Group, Coastal 
Conservation Association, Norwegian Salmon Association, Fundación Pumalín, 
CODDEFFAGOLF, Mapuche-Huilliche Community "Pepiukelén", JAF Foundation, Go 
Wild Campaign, International Collective in Support of Fish Workers, Fair Fish, Norwegian 
Coastal Fishermen Union, Scottish Sporting Services, Endangered Habitats League, Shellfish 
Network, Save Our Seals Fund, Norwegian Flyfishers Club, Salmon and Trout Restoration 
Association of Conception Bay Central Inc and the Institute of Fisheries Resources. 
 
Opposition to farmed salmon standards and the certification of farmed salmon as 
“sustainable” and “responsible” is spreading all over the globe with the following countries 
represented: Canada, Chile, USA, United Kingdom, Scotland, Ireland, Norway, Germany, 
Belgium, Iceland, Netherlands, Croatia, Sweden, Switzerland, Spain, Israel, Greece, 
Denmark, Portugal, Argentina, Indonesia, France, India, Nigeria, Honduras, Italy, Australia, 
Poland, South Africa, Singapore, Mexico, Bangladesh, Brazil, Costa Rica and New Zealand.   
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We object in no uncertain terms to the proposed standard which shamefully allows: Waste 
Pollution, Chemical Contamination, Killing of Wildlife, Sea Lice & Infectious Diseases, 
Non-Native Species, Escapes, Unsustainable & Non-Certified Fish Feed, Transgenic Plants, 
Copper-treated Nets & Biocides, 20% Mortality, Antibiotics & Toxic Chemicals and Deaths 
of Workers (see Appendix).   
 
We cannot conscionably endorse such an appalling standard and certification system to be 
branded by the Aquaculture Stewardship Council (ASC) as “environmental”, “sustainable” 
and “responsible”.  Nor can we endorse a standard which ignores animal welfare issues and 
food safety issues as a “credible consumer label”.    
 
We also raise serious questions concerning the biased process and collusion between WWF, 
Marine Harvest and the ASC.  It is clear that farmed salmon is crucial to the financial success 
of the ASC and there are vested business interests intent on watering down the standards to 
accommodate salmon farming.  The only sensible solution is to exclude farmed salmon.  
 
Put simply, there is no right way to do the wrong thing.  As global citizens, we support the 
farming of fish species lower down the food chain that do not drain ocean resources or 
pollute water but we cannot conscionably endorse the farming of salmon as “sustainable” or 
“responsible”.  No amount of green window-dressing will alter the fact that salmon farming 
is irresponsible and inherently unsustainable.   
 
The farming of carnivorous fish such as salmon is environmentally, socially, ethically and 
morally bankrupt.   This reasoning led to the signing of the International Declaration Against 
Unsustainable Salmon Farming in 2008 and the ‘conscientious objectors’ signed onto this 
letter continue this global opposition to unsustainable salmon farming.   
 
Nor are we alone in voicing concerns about the credibility of the WWF aquaculture standards 
process or the ASC.  In May 2009, over 70 human rights and environmental groups from 
around the world expressed “outrage” at the launch of the ASC.  In a letter sent to leading 
members of WWF, campaigners claimed that the organisation’s plans to certify the industrial 
production of shrimp and salmon were influenced by the vested interests of the aquaculture 
industry, and did not reflect or take into account the wishes of local communities and 
indigenous peoples who live alongside shrimp and salmon farms.   
 
Just last month over 50 ‘conscientious objectors’ wrote to WWF opposing the final draft of 
the shrimp standards and certification of farmed shrimp by the ASC.  Their letter stated that: 
“the final draft standards represent an extremely crude attempt at setting up ‘standards’” and 
“the standards continue to perpetuate unsustainable and destructive open-throughput systems 
of aquaculture”.   
 
We are similarly outraged that WWF and the ASC intends on promoting a farmed salmon 
standard and certification system that sanctions the use of toxic chemicals, allows the killing 
of marine mammals, permits escapes and sea lice and endorses the use of uncertified and 
unsustainable fish feed as “sustainable”, “responsible”, “environmental” and “credible”.  
 
Ironically, so poor are the proposed standards and certification system that they would 
probably even fail as judged by WWF’s own “Benchmarking Study: Certification 
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Programmes for Aquaculture - Environmental Impacts, Social Issues and Animal Welfare” as 
well as the “Global Aquaculture Performance Index”.   
 
We outline our reasons for objection in more detail below and enclose specific comments 
detailing our objections in the Appendix.   
 
Farmed Salmon is Uncertifiable 
 
Whilst many may have supported the WWF ‘Salmon Aquaculture Dialogue’ (SAD) process 
as one tool to potentially raise standards on salmon farms we strongly object to the 
certification of farmed salmon.  Branding farmed salmon, in any shape or form, as 
“responsible” and “sustainable” as the ASC is intent on doing is unconscionable.  The ASC’s 
web-site and glossy brochure displays the following words:     
 

 
 
Trying to fit farmed salmon into such an “environmental”, “responsible” and “sustainable” 
system is like trying to cram a square peg into a round hole.  The sad truth is that when we 
think of salmon farming in Chile, Canada, Scotland, Ireland, Norway and other regions of the 
world, the words “environmental”, “credible”, “honest”, “independent”, “efficient” and 
“social” do not immediately spring to mind.   
 
This debate is similar to the debate about “organic” standards and certification for farmed 
salmon.  In 2007, a coalition of conservation, organic, animal welfare and food safety groups 
opposed “organic” salmon farming since “the farming of carnivorous finfish in open net pen 
systems inherently contradicts organic principles”.  And just last month over 50 
organizations, businesses and fishermen from across Canada and the U.S. signed a letter 
stating that the “‘organic’ label for farmed fish fails to meet fundamental organic principles”.  
For many of the same reasons, salmon farming inherently contradicts the principles and 
“credible consumer label” advocated by the ASC.   
 
When the SAD was initiated in 2004 the ASC had not even been created and it was not clear 
that any standards generated via the ‘Aquaculture Dialogues’ would automatically feed into 
the certification process via the ASC or be branded as “Sustainable Aquaculture”.  Some 
NGOs chose to support the dialogue process by attending SAD meetings, commenting on 
drafts and by being on the Steering Committee.   Other NGOs made a conscious decision to 
oppose the dialogue in principle.  Others ignored the process completely or were not aware of 
the implications of the SAD.   
 
Now with the final draft of the farmed salmon standards published in May, nobody with an 
interest in salmon farming can ignore the full ramifications of the SAD.  WWF plans “to 
finalize the standards in the third quarter of 2011” and the ASC is intent on certifying farmed 
salmon as “sustainable” and “responsible” via the publication of a guidance document by 
December.    
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Those who think that salmon farming can credibly meet the criteria of sustainability and 
responsibility and think that farmed salmon can successfully be certified by the ASC are 
themselves surely certifiable.   
 
Salmon Farming is Fundamentally Unsustainable 
    
Salmon farming is fundamentally flawed.  The farming of salmon in open net cages or pens 
in the sea and in freshwater can never eliminate problems with escapes, infectious diseases, 
parasites, chemicals and waste pollution.  Even closed containment systems on land or in the 
sea can never eliminate problems of energy use and the use of depleted and contaminated fish 
meal and fish oil.   
 
Any farming process which leads to a net loss of resources can never ever be certified as 
“sustainable”.  Hence farmed salmon is red-listed by most NGOs such as Greenpeace.  A 
report – “Canadian Net-Pen Aquaculture: Fundamentally Unsustainable” – published last 
year by the Conservation Council for New Brunswick, the Coastal Alliance for Aquaculture 
Reform and Greenpeace describes net-pen salmon farming as “an inherently vulnerable and 
unsustainable way of farming fish”. 
 
An article – “Environmentalists skeptical of Loblaw’s boost for salmon farming” – published 
in The Globe & Mail in February opened with the line: “Sustainable isn’t a word most people 
associate with salmon farming”.  Jay Ritchlin, director of marine and freshwater conservation 
for the David Suzuki Foundation (and a member of the Steering Committee of the SAD) said: 
“It’s sort of the image of sustainability without the reality”.    
 
Even the industry concedes publicly that salmon farming will never reach “full 
sustainability”.  In a rare moment of candour Ruth Salmon, Executive Director of the 
Canadian Aquaculture Alliance (one of the Steering Committee members of the SAD) 
admitted earlier this month: “We won’t ever get to a point where all sustainability issues have 
been resolved and reached a point of ‘full sustainability’”.    
 
The Global Aquaculture Alliance’s farmed salmon standards have also been criticized by 
groups such as the Coastal Alliance for Aquaculture Reform (who is represented on the 
Steering Committee of the SAD).   As Jay Ritchlin of the David Suzuki Foundation (a 
member of the Coastal Alliance for Aquaculture Reform) stated in a press release – 
“Proposed salmon farming standards ignore environmental impacts” – in January: 
 
“These standards suggest that most of the industry currently operates at a high level of 
sustainability and has effectively eliminated or minimized its threats to wild salmon and 
ecosystems. And that is simply not the case”.   
 
We share the same criticisms surrounding the WWF farmed salmon standards via the SAD.   
The scientific case and weight of evidence against salmon farming is simply too strong to 
ignore.  The Coastal Alliance for Aquaculture Reform publicly admits that salmon farming is 
unsustainable:  
 
“While some forms of aquaculture hold promise as sustainable options to meet seafood 
demand, the practices used to farm salmon, which consumes more fish protein than can be 
produced and causes harm to local ecosystems, puts undue strain on our oceans.  High trophic 
fish, or fish high on the natural food chain, fetch the highest prices in the marketplace. As a 
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result, growth in the aquaculture sector has been dominated by unsustainable production of 
salmon.”     
 
Even the Coastal Alliance for Aquaculture Reform (who have supported the SAD process 
and been on the Steering Committee since 2004) are not confident that a final standard and 
certification can ever be achieved.  A report – “Better than the Rest?  A Resource Guide to 
Farmed Salmon Certifications” - published by the Coastal Alliance for Aquaculture Reform 
in April stated that: 
 
“However, there are many unresolved issues in the draft standard; it remains to be seen 
whether a rigorous and credible standard can be agreed upon by all participants”.  
 
The Coastal Alliance for Aquaculture Reform’s web-page on the SAD also states:  “This 
second round of public comment is an important stage in determining the final quality of the 
standards as there are unresolved issues and not all parts of the draft represent consensus 
agreement among the diverse members in the dialogue”.   
 
The Global Stench of Salmon Farming 
 
The ‘Global State of Salmon Feedlots’ is currently in dire straits.  2011 is certainly not the 
time to be handing out accolades praising salmon farming for being “honest”, “transparent” 
or “open” via certification of farmed salmon by the ASC.   
 
In Scotland, following damning data obtained via a Freedom of Information request, the 
Salmon & Trout Association in April this year exposed the “sham of salmon farming industry 
claims”.  The report revealed serious breaches in sea lice thresholds; instances of mortality 
caused by sea lice; and evidence of a lack of efficacy of, or tolerance to, or potential 
resistance to available sea-lice treatments, including unexpectedly low sea-lice clearance 
rates using licensed treatments and failure to control sea-lice numbers.    
 
In Chile, the industry has been ravaged by the spread of Infectious Salmon Anaemia (ISA), 
the illegal use of chemicals and antibiotics and other environmental scandals.  A scientific 
paper – “ISA virus in Chile: Evidence of Vertical Transmission” - published in 2008 revealed 
“El gran secreto del salmón” (the big secret of samon) that ISA was spread to Chile by 
infected eggs from a particular company in Norway.   
 
However, it was only finally publicly revealed in April 2011 that the company responsible 
was Aquagen.  Aquagen is a Norwegian company whose shareholders include Marine 
Harvest, Skretting and Cermaq – both Marine Harvest and Skretting proudly sit on the 
Steering Committee of the SAD.  Cermaq finally publicly conceded the spread of ISA via 
vertical transmission in a presentation in Norway only in April.   
 
In Canada, the Commission of Inquiry into the Decline of Sockeye Salmon in the Fraser 
River is beginning to open up the disease-ridden salmon farming industry in British 
Columbia to public scrutiny.  The Globe & Mail reported last month in an article – “Cohen 
called on to release information on salmon virus” – that there could be 35 suspected cases of 
ISA in British Columbia and stated that: “Of great biological concern is that some of these 
diagnoses are in Pacific salmon, suggesting potential spread of a novel and virulent virus into 
native populations may be underway into the North Pacific.”   
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Another disease issue in British Columbia is ‘salmon leukemia’ which may be responsible for 
killing up to three million wild salmon a year in the Fraser River.  Documents revealed via 
the Cohen Inquiry show that the Canadian Government knew about the disease risk as early 
2008 but failed to inform the public and First Nations. In fact, the first ‘public’ disclosure was 
via a report in The Globe & Mail in November 2010 sourced from an Access to Information 
Request.  Later this year the Cohen Inquiry will investigate the link between salmon farming 
and the spread of infectious diseases.    
 
So serious is the problem in British Columbia that earlier this year the Coastal Alliance for 
Aquaculture Reform (who sit on the Steering Committee of the SAD) served a ‘Notice of 
Eviction’ to the Canadian Government “to demand that Marine Harvest, Mainstream and 
Grieg Seafood vacate the Wild Salmon Narrows migration route for failure to operate 
responsibly in public waters”.  Such irresponsible behaviour by companies who together 
control 92% of BC salmon farms begs the question: how can any salmon farming operations 
in British Columbia possibly fit in with SAD’s “Standards for Responsible Salmon 
Aquaculture”? 
 
Shocking new video evidence of the waste impacts under salmon farms operated by Marine 
Harvest and Cermaq in the Broughton Archipelago was also published in April.  And just 
today there was further damming video evidence published relating to Cermaq’s impacts in 
the Clayoquot Sound UNESCO Biosphere Reserve.   
 
Over in Eastern Canada, the situation is no better with the irresponsible and illegal use of 
toxic chemicals killing lobsters.  The offices of Cooke Aquaculture – who brand themselves 
as “sustainable” and “environmental” – were raided in November last year “by dozens of 
officers from Environment Canada carrying guns and wearing flak jackets”.  In February, 20 
groups, representing tens of thousands of Canadians, sent a letter to the Prime Minister of 
Canada urging him to curb the use of toxic pesticides on salmon farms.  Sadly, the proposed 
“Standards for Responsible Salmon Aquaculture” sanctions the use of these same toxic 
chemicals.   
 
In Norway, problems of chemical resistance, sea lice, escapes and waste impacts are 
escalating.  In November 2009, WWF Norway threatened to red-list Norwegian farmed 
salmon due to problems with escapes, diseases, sea lice and chemical resistance.  This is even 
more alarming when you consider that Norwegian farmed salmon is held up by the industry 
as the gold standard and WWF is funded by Marine Harvest.   
 
The appalling history of salmon farming teaches us that this industry has its social licence 
and lost the right to pollute coastal and freshwater resources with impunity (watch ‘Farmed 
Salmon Exposed: The Global Reach of the Norwegian Salmon Farming Industry’).  The 
‘State of Information’ reports (published by WWF as part of the SAD process) on diseases, 
escapes, chemicals, nutrient loading, benthic impacts, sea lice, feed and social impacts all 
illustrate the scale of salmon farming’s problems.   
 
Opening the can of worms that is salmon farming is stomach-churning (see the web-site 
Farmed Salmon Exposed and read “The Hidden Costs of Farmed Salmon” for more 
background).  The global salmon farming industry has demonstrated time and time again that 
it is simply not responsible enough to gain the trust of consumers, coastal communities, 
fishermen, First Nations and concerned citizens.  Salmon farming companies have invested 
more money in hiring public relations firms and financing expensive advertising campaigns 
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rather than stemming the tide of escapes, tackling disease problems or dealing with 
interactions with wild fish and marine mammals.   
 
In view of such a legacy and litany of global impacts, WWF and the ASC cannot be allowed 
to simply re-brand salmon farming as “sustainable” and “responsible”.  To do so would be 
tantamount to getting away with murder.  Juan Carlos Cardenas of Ecoceanos in Chile (where 
over 50 workers and divers on salmon farms have died in the last six years) told The 
Ecologist in January that: “The true cost of the cheap salmon you eat is being paid with the 
blood of our people and the health of our oceans”.   And Chief Robert Joseph of the 
Musgamagw Tsawataineuk Tribal Council in British Columbia (who is engaged in an 
ongoing class action lawsuit against salmon farming) likened the killing of wild salmon by 
salmon farming companies as “genocide” in a letter sent last year to the King of Norway.   
 
The Greed of Feed 
 
Of all the problems afflicting the global salmon farming industry, the feed issue is perhaps 
the biggest and ultimately the fatal flaw.  By draining our oceans to fuel the expansion of 
salmon farming we have mortgaged the future while accruing massive ecological, social and 
public health debts.  The so-called ‘Greed of Feed’ is driving the industry to greater depths in 
search of wild caught fish to feed to farmed salmon.  In his essay – “Aquacalypse Now” - Dr. 
Daniel Pauly from the University of British Columbia likened this to a “giant Ponzi scheme, 
waged with Bernie Madoff–like callousness”.  
 
The exploitation of wild fish for use in salmon feed, rather than for direct human 
consumption, raises moral, ethical and food security issues.  According to Rodrigo Pizarro of 
Terram (who are represented on the Steering Committee of the SAD): “To produce a food 
source which is at the top of the food chain is clearly inefficient and even morally 
questionable” (as reported in 2011 by The Santiago Times).    
 
Dr. Albert Tacon – author of the Technical Working Group report on feed for the SAD – has 
also raised the ethical issue of using wild fish in feed.  His paper “Fishing for Feed or Fishing 
for Food: Increasing Global Competition for Small Pelagic Forage Fish” published in Ambio 
in 2009 concludes that “there are growing doubts as to the long term sustainability of many 
existing agricultural and aquacultural food production systems to meet the increasing global 
demand for food”.   
 
In Peru, Dr. Patricia Majluf is campaigning for the direct human consumption of anchovies 
rather than use in fish meal.  FISHNET reported in February that:  
 
“We need ‘fish meals not fish feed’” argued Dr. Patricia Majluf from Peru.  Put simply - fish 
feed multinationals are stealing perfectly healthy food out of the mouths of Peruvians. 
Farming salmon is inherently unsustainable - full stop, period. As Dr. Jennifer Jacquet from 
the University of British Columbia put it, “if you're farming a predator you'll always get less 
out than you put in”.  
 
As Dr. Daniel Pauly from the University of British Columbia puts it - salmon farming is 
equivalent to robbing Pedro to pay Paul.  Farmed salmon clearly has no rightful place within 
a certification system which serves to “increase the availability of certified sustainable 
seafood” and “to promote the best environmental and social choice in seafood”.  !
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A paper – “Effect of aquaculture on world fish supplies” – published in Nature in 2000 
detailed how salmon farming in particular was increasing pressure on ocean resources via the 
use of wild fish for fish meal and fish oil.  Another paper - “Raising Tigers of the Sea” – 
published in 2005 stated that “Nearly all farm operations for carnivorous diadromous fish and 
marine finfish are net fishery “reducers” rather than “producers,” i.e., the quantity of fish 
inputs often exceeds outputs in terms of farmed fishery products by a factor or two to three”.   
 
Salmon farming is even less efficient with inputs exceeding outputs by a factor of five (or in 
the case of Chile, by a factor of 10).  Even with reductions in the use of wild fish resources 
the fish-in-fish-out ratio for farmed salmon was calculated at 4.9 in a scientific paper 
published in 2008 and 5.0 in a scientific paper published in 2009.  In other words, it takes 
five tonnes of wild fish to produce one tonne of farmed salmon.   
 
In some salmon farming sectors that figure is even higher.  In Chile, for example, a report – 
“Salmon Piranha Style: Feed Conversion Efficiency in the Chilean Salmon Farming 
Industry” – by Terram published in 2006 calculated that the figure for Chilean salmon 
farming was 8.5 in 2004 but predicted to rise to 9.9 by 2013 (this report was ratified by the 
Steering Committee of the SAD).  An industry which uses 5-10 times more resources than it 
produces can never, by definition, be “sustainable”.   
!
Food Safety and Welfare Issues Ignored !
!
It is a fundamental flaw of the standards that neither food safety nor animal welfare issues are 
addressed.  How can consumers and retailers have any confidence in a certification system 
which does not factor in cancer-causing contaminants such as PCBs or fish welfare issues?  
Shamefully, the ASC’s web-site is meanwhile promoting a “credible consumer label” when 
consumer interests are being treated with contempt.      !
!
The final draft of the SAD’s “Standards for Responsible Salmon Aquaculture” concedes that: 
“The Steering Committee has decided, however, not to comprehensively address farmed fish 
welfare in the standards document” (p7).  A standard which allows up to 20% mortality rates 
on farms (p41) and fails to address welfare issues such as body deformities, cataracts, fin and 
tail damage and sea lice damage is simply not credible to consumers (for more background 
read “In Too Deep: why fish farming needs urgent welfare reform” and “Closed Waters”  by 
Compassion in World Farming).  
 
Moreover, a standard which sanctions the killing of marine mammals is arguably in direct 
contravention of the US Marine Mammal Protection Act (and consequently could lead to a 
ban on imports to the US market).  Whoever made this decision should hang their head in 
shame – like this sea lion killed in a salmon farm net operated by Mainstream in British 
Columbia.  According to the final draft of the standard such a lethal salmon farm would be 
allowed to be certified by the ASC (see Appendix). 
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In British Columbia, marine mammal deaths are significant.  In a report released by the 
Department of Fisheries and Oceans, (the federal department responsible for marine 
mammals) the BC salmon farming industry, between 1989 – 2000 legally killed 6,243 seals 
and sea lions.  New data from the Canadian Government was due to be published in April but 
is still not available online.   
 
In Scotland, the Government earlier this year sanctioned the mass slaughter of 1,300 seals.  
John Robins of Animal Concern and Save Our Seals Fund said: “If you buy Scottish salmon 
you pay for bullets to shoot seals”.  Those who endorse these standards are effectively 
loading bullets in the gun to kill marine mammals and other wildlife.      
 
Food safety issues such as chemical contamination have been ignored completely.  The 
standards fail to tackle the vital issue of dioxins, PCBs, dieldrin, toxaphene and other cancer-
causing contaminants in feed – both in terms of food safety and in terms of environmental 
contamination.  This is a serious oversight in view of a scientific study in Science which 
showed significantly higher levels of cancer-causing and other health-related contaminants in 
farm raised salmon than in their wild counterparts.   The study concluded that “the 
contamination problem is likely related to what salmon are being fed when they’re on the 
farm”.  Another paper published in Environmental Health Perspectives stated that: 
“polychlorinated biphenyls (PCBs), toxaphene, dieldrin, dioxins, and polybrominated 
diphenyl ethers occurred at higher concentrations in European farm-raised salmon than in 
farmed salmon from North and South America”.   
 
Contamination of sediments under salmon farms with polycyclic aromatic hydrocarbons 
(PAHs), PCBs and DDE has also been shown in Canada. In Scotland, PCB contamination 
together with contamination of sea lice chemicals such as teflubenzuron, cypermethtrin, 
emamaectin benzoate and ivermectin has been detected under salmon farms by the Scottish 
Environment Protection Agency.  Residues of emamectin benzoate (SLICE) exceeding 
Health Canada standards were also detected in the flesh of farmed salmon in a study 
published just last month.  Yet the standard fails to demand decontamination of fish meal and 
fish oil or recommend other decontamination strategies as outlined in the Technical Working 
Group on feed.    
 
Bias and Corruption 
 
We have serious concerns in relation to the management of the ASC and the inclusion of 
farmed salmon under their banner of “sustainable aquaculture” in particular.  Some have gone 
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so far as to accuse WWF and Marine Harvest of ‘corruption’.  In May 2009, a letter to WWF 
signed by over 70 human rights and environmental groups from around the world argued that 
“the planned certification process is inherently flawed in favour of the aquaculture industry”.   
 
According to Natasha Ahmad of the Asia Solidarity Against Industrial Aquaculture: “The 
proposed certification by WWF promises to legitimise environmentally and socially 
damaging forms of aquaculture in the name of cheap prawns and salmon. It's high time that 
WWF stops 'Pandering' to the interests of big business, and instead begins to listen to the 
voices of real people that rely on the oceans and forests to survive”.   
 
At a meeting of the Salmon Aquaculture Dialogue in Bergen in November 2009 there was a 
protest by the Green Warriors of Norway (Norges Miljøvernforbund) who unveiled a “Skin 
the Corrupt Panda” banner with a graphic of a panda eating from bucket of money straddling 
a sea lice infested farmed salmon with a Marine Harvest label and the tag-line “WWF på 
pengejakt!” (“WWF on the Money Hunt!”).   

 

A press release - “WWF undermines the environmental movement” – accused WWF of 
“harming the environmental movement and the environment by attempts to greenwash 
salmon farming”.  It stated: 
 
“When WWF is backing this industry, the WWF is working against both the environmental 
movement and the environment itself.  The reason is probably that Marine Harvest pays 
WWF a lot of money”.     
 
In fact, Marine Harvest’s ‘Partnership with WWF Norway’ involves Marine Harvest paying 
money directly to WWF Norway.  In 2008, WWF Norway admitted that Marine Harvest pays 
800,000 NOK (US$ 147,000) per year to WWF for a full time staff position and support for 
their marine program (Maren Esmark, pers.comm – in an email dated April 2008).  WWF 
Norway reported in 2009 that: “WWF partnered with Marine Harvest, the world’s largest 
salmon farmer, in 2008. MH commits to being an environmental market leader and to raising 
their environmental standards through dialogue and cooperation with WWF, and provides 
valuable funding for WWF-Norway’s marine conservation work”.   
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WWF Norway admitted earlier this month that: “Marine Harvest and WWF-Norway entered 
a 3 year agreement in April 2008, which included an annual support of 850 000 NOK to 
WWF Norway's marine conservation program” (Rasmus Hansson, pers.comm).  WWF 
Norway has therefore received 2.55 million NOK (US$ 469,000) from the largest salmon 
farming company in the world.   
 
WWF US has also received money from Marine Harvest (as well as Skretting, the Canadian 
Aquaculture Alliance, SalmonChile and Norwegian Seafood Federation).   WWF Norway 
explained this month that:  
 
“The Salmon Aquaculture Dialogue is funded in equal amounts by each of the Steering 
Committee member organizations, including Marine Harvest, with the exception of one NGO 
that has fewer financial resources. This shared funding is a reflection of the shared, multi-
stakeholder approach to dialogue and problem-solving that the Dialogue has promoted and 
stood for.  Although Salmon Dialogue funds are managed through WWF US, the SC jointly 
agrees on how funds are spent and the funds do not cover any WWF US salaries or expenses.  
Steering Committee member organizations have contributed approximately $35,000 USD 
each to the Dialogue” (Rasmus Hansson, pers.comm).    
 
The “panda cash machine” extends not just to salmon farming companies but also to 
polluting oil companies, logging companies and mining companies.  In an article titled 
“Panda Porn”, Jeffrey St. Clair argues that WWF have been brain-washed as well as green-
washed and are “little more than the well-paid zombies of the corporations they have gotten 
into bed with”.   Little wonder then that the farmed salmon standard appears to have been 
written by Marine Harvest (see Appendix).   
 
The financial benefits to WWF, Marine Harvest and the ASC by promoting farmed salmon as 
“sustainable” and “responsible” are all too clear.  You only have to look at the front cover of 
the ASC’s glossy brochure to realize that farmed salmon is central to the ASC’s marketing 
strategy and financial success.  
 

  
 
Hank Cauley of Pew Charitable Trusts (who is on the supervisory board of the ASC) 
admitted last year (in an email to Pew Environment Group) that: “Salmon and its certification 
under the ASC is immensely important as, ultimately, 5-7 years out, a slight majority of its 
label royalty stream will come from the certification of salmon. This is why getting the SAD 
standards in place on a timely basis is so important.  Without salmon standards, the ASC 
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won’t make it unless foundations are willing to foot the bill for a long time and that 
increasingly looks unrealistic”.     
 
Moreover, it is clear that WWF and Marine Harvest (the largest salmon farming company in 
the world) have a close business relationship and vested interest in promoting salmon farming 
as “sustainable”.  Marine Harvest’s web-page ‘Sustainability Highlights’ links to a web-page 
on the ‘Salmon Aquaculture Dialogue’ stating that: “Marine Harvest is a member of the 
steering committee of the Salmon Aquaculture Dialogue. The dialogue is coordinated by the 
WWF US”.  Marine Harvest’s web-page ‘Working with the WWF’ states that: “Through our 
participation in the Salmon Aquaculture Dialogue initiated by WWF-US and our partnership 
with WWF-Norway, Marine Harvest has a broad cooperation with the environmental 
conservation organisation”.   
 
Marine Harvest’s web-page ‘Sustainable Seafood’ quotes Jose Villalon, Director of WWF-
US Aquaculture Program, who says that “aquaculture is the most sustainable way to feed the 
world”.  Jose Villalon not only is an ex-employee of Marine Harvest but he also oversees the 
Aquaculture Dialogues, sits on the Steering Committee of the Salmon Aquaculture Dialogue 
(along with Petter Arnesen of Marine Harvest) and is the Chairman of the Supervisory Board 
of the ASC.  WWF have publicly promoted Petter Arnesen of Marine Harvest as a 
stakeholder in the Salmon Aquaculture Dialogue as someone with an “interest in 
sustainability” and someone who “throughout his career has been protecting the 
environment”.   
 
The incestuous relationship between Marine Harvest, WWF and the ASC is also abundantly 
clear.  WWF is a ‘partner’ in the ASC and Nutreco (the largest salmon feed company in the 
world and former owner of Marine Harvest) is a ‘supporter’.  The architect of the ASC is 
Philip Smith who was Development Director and CEO of the ASC from August 2009 until he 
departed in April.  According to the ASC’s web-site: “Philip Smith was Managing Director 
of Marine Harvest Europe, a leading seafood company and largest producer of farmed 
salmon. Prior to this he held positions as Managing Director of the Aquaculture Feed 
Division of Nutreco and CEO of EWOS, a leading supplier of feed for the international 
aquaculture industry”.   
 
In May 2011, it was announced that Philip Smith was appointed as non-executive director of 
a salmon farming company (the Scottish Salmon Company).  The press release stated that:  
 
“From 1997 to 2001, Philip was CEO of EWOS, during which time the company became the 
global leader in the salmon feed market.  Thereafter, Philip was managing director of Nutreco 
Aquaculture's Business Group Feed, with global responsibility for feed and the farming of 
non salmonid species, and was later appointed managing director of Marine Harvest Europe. 
During his tenure at Marine Harvest, Philip was responsible for a business producing 140,000 
tonnes of salmon per annum, employing 1,400 people in Norway, Scotland and Ireland and in 
the European further processing and sales operations. 
 
For the last eighteen months, Philip has been CEO of the Aquaculture Stewardship Council 
(ASC), co-founded by World Wildlife Fund (WWF) and Dutch Sustainable Trade Initiative 
(IDH) to manage and implement the international standards for environmentally and socially 
responsible aquaculture.” 
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So, in summary, the development of the ASC has been directed by people who previously 
worked for the world’s largest salmon farming company (Marine Harvest) and/or the world’s 
two largest salmon feed companies (Nutreco and EWOS).  And the former CEO and 
Development Director of the ASC (Philip Smith) now works for a salmon farming company 
which plans to benefit financially from farmed salmon being certified as “sustainable” by the 
ASC.  The whole sordid salmon farming story stinks to high heaven.   
 
A Fish Too Far!
!
The only sensible solution is to exclude salmon from the ASC.  Far from rewarding salmon 
farming with the ASC’s certification system, farmed salmon should be penalized by being 
excluded and left out in the cold along with genetically engineered fish, farmed tuna, farmed 
cod, farmed shrimp and other pariahs. 
!
By accommodating farmed salmon, WWF and the ASC will serve only to water down and 
devalue the whole “sustainable aquaculture” brand.  We note that four of the eights sets of 
Aquaculture Dialogue standards are already complete with tilapia, pangasius, bivalves and 
abalone handed over to the ASC for certification last month.   
 
We are concerned at WWF’s railroaded approach which has presented the standards process 
as a fait accompli – with a lack of dialogue on whether the certification of farmed salmon is a 
good idea or not.   We all agree that is an urgent need for salmon farms around the world to 
raise standards of operation but that does not automatically mean there is agreement on the 
certification of farmed salmon by the ASC.  However, we object to the salmon standards 
moving forward to the ASC.  Salmon is a fish too far – along with shrimp.   
 
Salmon and shrimp farming have many similarities – WWF ought to be aware of this better 
than most since WWF’s Dr. Jason Clay was a co-author on a paper – Nature’s subsidies to 
shrimp and salmon farming – published in the prestigious journal Science which addressed 
“unsustainable production practices”.  As this paper explains:  
 
“Farmed species such as shrimp and salmon are fed nutrient-rich diets containing large 
amounts of fishmeal and fish oil extracted from wild-caught fish. The input of fish products is 
two to four times the volume of fish outputs for these crops.  Because of their dependence on 
wild-caught fish, shrimp and salmon aquaculture deplete rather than augment fisheries 
resources”. 
 
Both farmed shrimp and farmed salmon have no rightful place within a “sustainable” and 
“responsible” certification system.   
 
ASC Making the Same Mistakes as the MSC 
 
Many criticisms of the ASC are similar to those levelled at the Marine Stewardship Council 
(MSC) which certifies wild fish.  The Guardian reported in February under the headline 
“Sustainable fish customers 'duped' by Marine Stewardship Council” that: 
 
“Richard Page, a Greenpeace oceans campaigner, said decisions to certify some fisheries 
"seriously undermine" the MSC's credibility.  "I will go as far as to say consumers are being 
duped. They think they are buying fish that are sustainable and can eat them with a clean 
conscience”.  
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In much the same way, we feel that consumers are being duped by the ASC into believing 
that farmed salmon can ever be “sustainable”.  It hardly inspires confidence that the ASC 
concedes that “where appropriate and possible, the ASC will pursue cooperation with the 
MSC”.  Nor does it inspire confidence that WWF helped set up the MSC and still endorse the 
MSC as “promoting sustainable seafood”.   
 
However, the difference between the ASC and the MSC is that we should be able to learn 
lessons from the experience.  With the benefit of hindsight many people would have 
campaigned more vocally against the MSC if they had know the can of worms it was 
opening.  For some it was by certifying hoki; for others it was Chilean sea bass or the Ross 
Sea Antarctic toothfish fishery; whilst the final straw for many was the certification of Fraser 
sockeye salmon or Antarctic krill.   
 
In the ASC context it is salmon (and shrimp) which represent a fish too far.   We ask that 
WWF and the ASC draw a line in the sand and refuse to go forward with the certification of 
farmed salmon.               
 
Mission Impossible 
 
An article published in January asked the question “Has the Marine Stewardship Council 
corrupted its mission?”  We believe that the ASC’s ‘mission’ – “To transform aquaculture 
towards environmental and social sustainability using efficient market mechanisms which 
create value across the chain” – has already been corrupted by the close relationship with 
Marine Harvest and the salmon farming industry.    
 
Attempting to transform salmon farming into an “environmental” and “sustainable” industry 
is simply impossible and incredible.  The expressions “mutton dressed as lamb”, “wolf in 
sheep’s clothing” and “if it walks like a duck, quacks like a duck, looks like a duck, it must 
be a duck” are all relevant to the discussion about whether farmed salmon should be labelled 
and marketed by the WWF and ASC as “sustainable”.   

 

 
 

The plain truth - based on scientific facts, documented information and public consensus – is 
that salmon farming is unsustainable and farmed salmon is not a sustainable product.  We 
urge that WWF choose not to put their panda stamp of approval or dress a fake green fig leaf 
on farmed salmon by passing a final standard onto the ASC.   WWF and the ASC should 
heed the advice of Advertising Standards Canada.  
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So Long And Thanks for the Fish 
 
Finally, we can never support the certification of farmed salmon as “responsible”, 
“environmental”, “efficient”, “social” and “sustainable” by the ASC.    
 
We take exception to being advised by WWF that our comments should “keep in mind” that: 
“The intent of the standards is to minimize or eliminate the key negative environmental and 
social impacts of salmon farming, while permitting the industry to remain economically 
viable”.  It is surely not the mandate of an environmental group – which WWF purports to be 
– to maintain the economic viability of an environmentally polluting industry.  If profitable 
salmon farming can never live in harmony with the environment then it has no future.   
 
The stated goal in the draft standard of “defining environmentally and socially responsible 
production of farmed salmon” (p2) is illogical and impossible.  How can you define 
something that simply does not and can never exist?      
 
In addition, the final draft states that “these standards are intended to reduce key impacts 
from the status quo while also being economically viable and within the range of 
achievability for the industry” (p10).  How can “sustainability” ever be “within the range of 
achievability” for an industry that is fundamentally unsustainable?   
 
Common sense would surely dictate that farmed salmon standards are abandoned as 
unachievable.  Sadly, common sense is not a currency that those engaged in salmon farming 
(and those ‘environmental’ group such as WWF who are green-washing salmon farming) are 
used to dealing in.   
 
In view of such irreconcilable concerns we respectfully ask the Steering Committee of the 
SAD not to ratify a final standard to be “handed off” automatically to the ASC for 
certification.  In the final analysis, please send the signal that salmon farming is not worthy of 
being included in the definition of “sustainable”, “responsible”, “environmental”, “credible”, 
“honest”, “independent”, “efficient” or “social”.   
 
Yours sincerely, 
 
 
 
 
The Conscientious Objectors  
 
 
Signed by:  
 
Pauline Adema, USA  
 
Granville Airton, Canada  
 
Mark Aislabie, USA  
 
Richard Atkison, Scotland  
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Richard Auler (Ladybird Organic Farm), Ireland  
 
Susan Bailey, Canada 
 
Deirdre Balaam (Animal Concern), Scotland  
 
Chief Marilyn Baptiste (Xeni Gwet'in First Nation), Canada  
 
Roy Bartle (Trout Trust/Angling Trust), United Kingdom  
 
Michael J. Bartlett, USA  
 
Kylaina Bellman, Canada  
 
Claudette Bethune, USA 
 
James Bews, Scotland  
 
Pal Biseth, Norway 
 
Kathy Bluefield, United Kingdom  
 
Arthur Bogason, Iceland  
 
James Bramich, Scotland  
 
Bev Brevis, Canada 
 
Katrina Brink, USA 
 
Jeremy Brouwer, Canada  
 
Doug Brubaker, Canada 
 
Fanny Brun (Collectif Peche et Developpement), France  
 
Helen Buckley, Ireland  
 
Sally Burt (Compassion in World Farming), United Kingdom  
 
Elsa Cabrera (Centro de Conservación Cetacea), Chile 
 
Simon Calder, United Kingdom  
 
Sally Campbell, Scotland  
 
Juan Carlos Cardenas (Ecoceanos/Latin American Observatory of Environmental 
Conflicts), Chile  
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Kiel Carnie, Canada  
 
Dane Chauvel (Organic Ocean), Canada  
 
Elspeth Cheshire, Scotland  
 
Russell Cheshire (Ocean Breeze RiB Tours), Scotland  
 
Georges Cingal (France Nature Environnement & Bureau Européen de l'Environnement), 
France 
 
Betsy Hearne Claffey, Ireland  
 
Michael Claffey, Ireland   
 
Eric Conroy, an Taisce/The National Trust for Ireland, Ireland   
 
Charles Coombs, Ireland  
 
Robert Corlett, Canada  
 
Katharine Coster, Canada  
 
Sandra Craigie, Scotland  
 
Karen Crocker (St. Mary's Bay Coastal Alliance), Canada 
 
Dr. Elizabeth Cullen, Ireland  
 
John Dawson (Knight Inlet Helisports Ltd), Canada  
 
Craig Delahunt, Canada 
 
Lawson Devery, Scotland 
 
Mike Doherty, Ireland  
 
Gael Duchene, Canada 
 
Michael Easton (International EcoGen Inc), Canada 
 
Comrade Edem Edem (Green Concern for Development), Nigeria  
 
Elena Edwards, Canada 
 
David Elkington, Scotland  
 
Alex Ewing, Ireland  
 
Teresa Ryan-Feehan, United Kingdom  
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Ross Flett (Orkney Seal Rescue), Scotland  
 
Lindsey Fong, USA  
 
Peter Ford, Scotland 
 
Myrna Forrester, Scotland 
 
Kevin Francis, Canada  
 
Brian Fraser, Scotland  
 
Daniel Frett, Canada  
 
Emily Figdor (Environment Maine), USA  
 
Cheryl Galloway, Canada 
 
Niels Chr. Geelmuyden, Norway  
 
Geoff Gerhart, Canada  
 
Ocean Giesbrecht, Canada 
 
Damien Gillis, Canada   
 
Carol-Ann Giroday (Write From The Sea), Canada  
 
Bonny Glambeck (Rainforest Kayak Adventures), Canada  
 
Neville Gosling (Totem Flyfishers), Canada 
 
Béatrice Gorez (Coalition for Fair Fisheries Arrangements), Belgium 
 
Zeke Grader (Pacific Coast Federation of Fishermen’s Associations), USA 
 
Matt Gredo, Canada  
 
Anne Gregoroff, Canada  
 
Joshua Greenburg, Canada  
 
Sean Griffin (Limerick Environmental Awareness Group), Ireland  
 
Cecil Grinder, Canada  
 
Paul Hallanan, Ireland  
 
Angelika Hanko, Germany 
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Arne Hansen, Norway  
 
Arne Roger Hansen, Norway  
 
Tony Hauge, Ireland  
 
Dr. Wolfram Heise (The JAF Foundation), Switzerland 
 
Mike Heylin (The Angling Trust), United Kingdom 
 
Heather Hill, Canada 
 
Edward Hines, France  
 
Anne Hunter (Animal Concern), Scotland  
 
Norman Irvine, Scotland  
 
Brian Islip, Scotland  
 
Deena Johnson, Canada  
 
Gary L Johnson (Coastal Conservation Association/Pacific County Angler), USA  
 
Jeff Jones, Canada 
 
Eric Joseph, Canada  
 
Chloe Jowett, Scotland 
 
Bernadette Keenan, Canada  
 
B Kew, United Kingdom  
 
Colin Kirkpatrick, Scotland 
 
Daniel Kirkpatrick, Scotland  
 
George Kirkpatrick, Scotland  
 
Lena Kirkpatrick, Scotland  
 
Geir Kjensmo (Norwegian Salmon Association), Norway  
 
Hartmut Kloss, Germany 
 
Angela Koch, Canada 
 
Hector Kol (Fundación Pumalín), Chile  
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Eleftheria Konstantinidou, Greece  
 
Bernie Lafferty, Ireland  
 
Ryan Lake, Canada  
 
Nadine LaPira-Wolos, USA!
!
J.P. Laplante, Canada !
!
Dan Lewis (Friends of Clayoquot Sound), Canada 
 
Gordon Lewis, Canada  
 
Krista Liebe, Canada  
 
Yvonne Lilley, United Kingdom  
 
Annette Lillig, Scotland  
 
Christina Lizzi, USA 
 
Maureen Loiselle, Canada 
 
Jostein Lorås, Norway  
 
Patrick Lulwa (Xeni Gwetin First Nation), Canada  
 
Dave MacDonald, Scotland  
 
Jackie Mackenzie, Scotland  
 
Tania Mackenzie, Scotland  
 
Jorge Varela Márquez (CODDEFFAGOLF), Honduras 
 
Don McCarthy, Ireland  
 
Sonya McCarthy, Canada  
 
Carolyn McCommon, United Kingdom 
 
Marion McDowell, Ireland  
 
Diane McNally, Canada 
 
Norma McNaught, Scotland  
 
Varda Mehrotra (Ethical Voice for Animals), Scotland  
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Geoff Meggs, Canada  
 
Francisco Vera Millaquen (Mapuche-Huilliche Community "Pepiukelén"), Chile  
 
Dana Miller, Ireland 
 
Antonia Mills, Canada  
 
Hernan Mladinic (Fundación Pumalín), Chile  
 
Roland Morgan, Canada  
 
Stephen Morse, Ireland  
 
Alexandra Morton (Salmon Are Sacred), Canada  
 
Anne Mosness (Fisher's Choice Wild Salmon/Go Wild Campaign), USA  
 
Ann Nicholson, Canada  
 
John Niven (Save The Swilly), Ireland  
 
Brian O'Riordan (International Collective in Support of Fish Workers), Belgium  
 
Dr. Roderick O’Sullivan, United Kingdom  
 
Pietro Parravano (Institute of Fisheries Resources), USA 
 
Thorsten Peters, Ireland  
  
Arch Pitcher (Salmon and Trout Restoration Association of Conception Bay Central Inc), 
Canada  
 
Robert Pocock, Ireland  
 
Alfred Pope (Bristol and West Branch Salmon and Trout Association), United Kingdom 
 
Jørgen H. Poulsen, Norway  
 
Tomás E. Valdés Puga (Org. Base Comunitaria Chinchimén), Chile 
 
Alfredo Quarto (Mangrove Action Project), USA  
 
Eila Quilt, Canada  
 
Kimberly Quilt, Canada  
 
Shyanne Quilt, Canada  
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Manfred  Raguse (Norwegian Flyfishers Club), Germany 
 
John Redfern, Scotland  
 
Maxine Redfern, Scotland  
 
Emma Redfern, Scotland  
 
Anissa Reed (Salmon Are Sacred), Canada  
 
Professor William Rees (University of British Columbia), Canada 
 
Dennis Colin Reid, Canada  
 
John Robins (Animal Concern, Animal Concern Advice Line and Save Our Seals Fund), 
Scotland  
 
Reihana Robinson, New Zealand 
 
Marjorie Roswell, USA  
 
Julie Roxburgh (Shellfish Network), United Kingdom  
 
Warren Rudd, Canada 
 
Mary Russell, Canada  
 
Bruce Sandison (Scottish Sporting Services), Scotland 
 
Mike Savage, Canada  
 
Sue Sayer (Cornwall Seal Group), United Kingdom  
 
Rosalinde Schulze, Canada  
 
Malcolm Scott (The Recycling Shop), United Kingdom  
 
Jill Seymour, Canada  
 
Richard Shelton (Buckland Foundation), Scotland  
 
John Shiels, United Kingdom 
 
Suzanne Shiels, United Kingdom  
 
Chenoah Shine, Canada 
 
M Shine (Highland Veggies and Vegans), Scotland  
 
David Shipway, Canada  
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Dr. Nandita Shah, India 
 
Dan Silver (Endangered Habitats League), USA 
 
Ana Simeon (Sierra Club BC), Canada  
 
George Slater, Scotland  
 
Doug Smith, Scotland  
 
Nigel Smith, Scotland  
 
Gilbert Solomon, Canada  
 
Don Staniford (Global Alliance Against Industrial Aquaculture), Canada  
 
Karin Steinbrenner, Ireland 

Bill Stephens, Canada  
 
John Steven, Canada  
 
Susan Stout, Canada 
 
Pat Strand, Canada  
 
Steve Strand, Canada 
 
Frode Strønen (Norwegian Coastal Fishermen Union), Norway  
 
Billo Heinzpeter Studer (Fair Fish), Switzerland  
 
Theresa Stump, Canada  
 
Renate Suso, Ireland  
 
Patricia Swann, Ireland 
 
Ed Sweeney, Ireland  
 
Eileen Sweeney, Ireland  
 
Peter Sweetman, Ireland 
 
Wally du Temple, Canada  
 
Vic Thomas, Scotland  
 
Shelagh Thompson, Canada  
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Tibrol Tiholor, Canada  
 
Douglas Tompkins (Fundación Pumalín), Chile  
 
Romano Totoro, Chile  
 
Alex Ugur, Ireland  
 
Dawn Undurraga, USA  
 
Mary Dawn Vickers, Canada  
 
Laurie Watt, Canada  
 
Frances Westermann, Canada  
 
Bruce Wheeler, USA  
 
Dan Willard, Canada 
 
Marie William, Canada  
 
Becky Wood, United Kingdom  
 
Peter Wood, United Kingdom  
 
David Woodhouse (Isle of Mull Wildlife Expeditions), Scotland  
 
Sabra Woodworth, Canada  
 
Bryan Yellow Horn, Canada  
 
[Further signatures can be viewed via the online petition letter: Stop the Certification of 
Farmed Salmon as "Sustainable" and "Responsible"] 
 
 
 

Appendix: 
 
The proposed standard permits: Waste Pollution, Chemical Contamination, Killing of 
Wildlife, Sea Lice & Infectious Diseases, Non-Native Species, Escapes, Unsustainable & 
Non-Certified Fish Feed, Transgenic Plants, Copper-treated Nets & Biocides, 20% 
Mortality, Antibiotics & Toxic Chemicals and Deaths of Workers.     
 
Unsurprisingly, the final draft of the Salmon Aquaculture Dialogue’s “Standards for 
Responsible Salmon Aquaculture” reads as if it has been written by Marine Harvest and is 
not worth the paper it is written on.  The entire document acts as an apologist for salmon 
aquaculture rather than a serious attempt to eliminate environmental and social problems.  A 
standard which allows waste pollution, chemical contamination, killing of wildlife, sea lice 
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and infectious diseases, non-native species, escapes, unsustainable and non-certified fish 
feed, transgenic plants, copper-treated nets and biocides, 20% mortality, antibiotics and toxic 
chemicals, and death of workers is a bad joke. 
 
The “Standards for Responsible Salmon Aquaculture” offer an all too easy way for 
companies to green-wash their operations with minimal effort.  The standard states that: “The 
unit of certification is a farming site.  In undergoing assessment for certification, a company 
that owns multiple grow-out sites will be subject to compliance only at the particular site(s) 
for which they choose to undergo certification” (p7).   
 
However, by adopting farm-level certification at individual salmon farms, companies will be 
able to brand themselves as “sustainable” and “responsible” based upon only one farm site.  
Marine Harvest, for example, promote their “organically certified” farm at Clare Island in 
Ireland whilst adopting even lower standards in Chile, Scotland, Norway and Canada.   
 
Why not force companies to adopt the standard on a company level at every single salmon 
farm they operate?     
 
Principle 1 (p12) merely endorses the status quo and the upholding of the law.   
 
Principle 2 specifically promotes pollution via an “Allowable Zone of Effect” (Criterion 2.1) 
which extends for 30 meters from the cages (p14).  In view of the size of some salmon farms 
this represents a huge area of impact.   
 
There is ample evidence that the standards are half-baked and are being rushed out.  Why is it 
that a “robust and credible modelling system” cannot be identified now instead of “within 
three years” (p14)?  If the Steering Committee “is still in the process of reviewing comments” 
and needs to “further refine the standards” (p17) then why not delay?   
 
Principle 2 claims to address “effects of chemical inputs” (p14) but why is there no treatment 
of toxic chemicals such as anti-foulant paints, pesticides, sea lice chemicals, antibiotics, 
artificial colourings and contaminants in feed?  Nor is there any demand for treatment of 
waste effluent via closed containment despite the admission that “the release of nutrients into 
the environment from salmon farms was identified by SAD participants as a key impact of 
production” (p17).   
 
Criterion 2.4.2 says that there is no “Allowance for the farm to be sited in a protected area or 
areas determined to be of High Conservation Value” (p18) but does not provide adequate 
definition.  For example, Cermaq has recently applied for a new salmon farm within the 
Clayoquot Sound UNESCO Biosphere Reserve in British Columbia.  Is this considered a 
protection area?  And in Scotland, many salmon farms already operate within the boundaries 
Loch Roag Lagoons Special Area of Conservation.  Is this considered an area of High 
Conservation Value?    
 
Criterion 2.5.1 allows the use of Acoustic Harassment Devices (AHDs) for “two years of the 
date of publication of the SAD standard” (p20).  Why not ban AHDs immediately?   
 
Critierion 2.5.6 specifically allows the killing of wildlife with a standard identified of “<9 
lethal incidents, with no more than 2 of the incidents being marine mammals” (p20).   Why 
not adopt a zero tolerance for lethal incidents?   
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Moreover, the standards actively promote the spread of sea lice parasites and fail to tackle the 
issue of the spread of infectious diseases.   
 
Principle 3 claims to address “impacts associated with disease and parasites” (p22) yet there 
is no reference to Infectious Salmon Anaemia, Furunculosis or other infectious diseases.        
 
Criterion 3.1.3 allows for the “establishment of a maximum sea lice load” and Criterion 3.1.7 
sets “maximum on-farm lice levels” of  0.1 mature female lice per farmed fish with an option 
for no monitoring at all (p22).  Why is there not a zero tolerance for sea lice? 
 
The argument that setting a “low” level of sea lice will only increase chemical use and 
chemical resistance shows how perverse the standards are:   
 
“The Steering Committee is aware of that demanding an extremely low level could, in some 
situations, result in additional sea lice treatments that may not be needed to protect wild fish 
and could increase risks from resistance” (p25).   
 
The long-winded discussion relating to Criterion 3.1 (pp23-26) illustrates the absurd nature of 
such a standard and the impossibility of reaching consensus.  As the document states:  
 
“However, determining the thresholds for lice on wild populations has proved to be 
challenging, particularly for Pacific wild salmon.  Several experts advising the SC have 
suggested that it may not be possible to set a credible threshold for Pacific species at this 
time” (p26).      
 
Criterion 3.2 allows the use of non-native species (p26).  It is wholly unacceptable that “this 
standard permits the farming of non-native species in locations where production already 
exists” (p27).  The farming of non-native Atlantic salmon in British Columbia, for example, 
represents a ‘super un-natural’ threat to native populations in terms of escapes and spread of 
exotic disease such as Infectious Salmon Anaemia.   
 
Criterion 3.3 states that “the culture of genetically enhanced salmon is acceptable under the 
SAD” and “also allowed under the SAD standard is the cultivation of triploid or all female 
fish as long as those fish are not transgenic” (p27).  This is unacceptable from a fish welfare 
perspective as well as ecological risks related to escapes.   
 
Criterion 3.4.1 allows for an escape episode once in 10 years (p28) and Criterion 3.4.2 allows 
for 300 escapees in the most recent production cycle (p28).  The document states that: 
 
“These standards do not permit a certified farm to have a significant escapes event of 200 fish 
or more, except under extremely unusual circumstances in which the farm can demonstrate 
there was no reasonable way to predict the cause. The standards also place a cap on the total 
amount of fish that are allowed to escape through small events of less than 200 fish” (p29) 
 
Why not a zero tolerance for escapes?   In view of all the science detailing impacts of 
escapees, nothing less than zero is acceptable or “responsible”.    
 
Criterion 4.2.1 proposes a Fishmeal Forage Fish Dependency Ratio of <1.35 and a Fish oil 
Forage Fish Dependency Ratio of <2.95 (p31-32).  Moreover the document admits that these 
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levels are “currently met by approximately 20-30% of the industry” (p33).  In view of the 
depletion and scarcity of ocean resources nothing less than no net loss (i.e. <1) is acceptable.   
If 100% of the salmon farming industry cannot meet the standard then it merely proves that 
the industry is unsustainable.  Setting the bar so low as to accommodate 30% of the global 
salmon farming industry, especially on such a crucial issue as feed, is irresponsible.       
 
Criterion 4.3 allows the industry up to five years (p33) to comply with the standard and 
explains that: “This standard begins to be applicable 5 years after the publication of the SAD 
standards because there is a current lack of such certified sources of fishmeal and fish oil and 
the transformation of the industry will take some time” (p35).   If there are no certified 
sources of fishmeal and fish oil then there should be no standard – it’s as simple as that.  
Moving the goalposts to allow for continued use of uncertified and unsustainable sources is 
unreasonable.    
 
Criterion 4.4 shamefully allows the use of transgenic plant raw material, or raw materials 
derived from transgenic plants, in the feed (p36).  The document explains that: “Transgenic 
plants are commonly used in aquaculture and animal feeds throughout the world. Some 
consumers and retailers want to be able to identify food products, including farmed salmon, 
that are genetically modified or that have been feed genetically modified ingredients. The 
SAD standards ensure transparency around any transgenic material used in the feed in order 
to support informed choices by retailers and consumers”.   GM plants, labelled or not, have 
no place in an “environmental” standard.   
 
Criterion 4.7 shockingly allows the use of copper-treated nets, copper contamination of 
sediments and other “biocides used in net antifouling” despite conceding that copper is 
“toxic”(p39).   A responsible standard would advocate for a zero tolerance approach to 
copper use and contamination.   
 
Criterion 5.1 allows mortalities of farmed salmon at up to 20% and a “maximum unexplained 
mortality rate” of 40% (p41). A standard which advocates a 20% mortality rate is a dead loss.   
 
Criterion 5.2 allows for the use of antibiotics, parasiticides, therapeutants and other chemicals 
(p42).  The document explains that:  
 
“Standard 5.2.5 sets a maximum index score that a farm must achieve related to parasiticide 
use given the significant environmental concerns and effects on non-target organisms that 
may arise with excessive parasiticide use, especially of those parasiticides that are either 
more toxic or more persistent in the environment. The parasiticide treatment index (PTI) is 
intended as a proxy for the total amount of toxic parasiticide released into the marine 
environment. The PTI takes into account the sum of the average size of the salmon at 
treatment as a means to restrict the total quantity of parasiticide used per unit of fish 
produced. The standards allow for the use of toxic parasiticides due to a desire to keep lice 
levels low, in particular at times when wild fish may be most sensitive to high levels of lice in 
the marine environment.....The amount of parasiticide released into the environment will be 
proportionate to the total amount of biomass treated. Therefore, setting a cap on the amount 
of biomass treated per fish produced will put a cap on the amount of therapeutant that can be 
used. This allows for greater flexibility by the producer in terms of treatments while capping 
the environmental load” (p44) 
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Once again, only a zero tolerance approach can be described as “environmental”.  Allowing 
“greater flexibility” in relation to toxic chemical use is surely not a sign of a “robust” 
certification system.   
 
Indeed, by advocating the use of toxic chemicals the Steering Committee are blatantly 
ignoring the Technical Working Group’s report on chemicals.  Nor is the Steering Committee 
addressing the impacts of toxic chemicals on lobsters.  The document states that the Steering 
Committee is only “considering whether to put restrictions on treatment during times when 
lobster populations, if present, are known to be particularly sensitive” (p45).       
 
Criterion 6.5 (p52) fails to address the issue of the deaths of workers and divers on salmon 
farms.  There should be a zero tolerance for fatalities.   
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Comment form for Draft Salmon Aquaculture Dialogue Standards 
 

Public Comment Period 2: May 16, 2011 to June 14, 2011 
 

Email the completed comment form to salmonaquaculture@wwfus.org by 11:59 p.m. EDT June 14, 2011. 
 
*Name: Daniel Lee 
*Organization/Company: GAA 
*E-mail address:  
  
Note: Information with an asterisk is required, as all comments will be posted with attribution (commenter’s name and organization/company) on the 
salmon Dialogue website. This is in line with the Dialogue’s policy of being transparent. The commenter’s 
e-mail address will not be posted but is required in case we need to contact you for clarification on a comment. 
 
COMMENTS ON STANDARDS FOR GROW-OUT 
Principle Criteri a/Indicator  

/Standard (e.g., 
2.1.2) 

Comment(s) Proposed solution or amendment 

Principle 1    
    
Principle 2    
    
Principle 3    
    
Principle 4 4.31 and 4.3.3 Technically, ISEAL doesn’t accredit. 

ISEAL defines codes and has members that 
include scheme owners. ASI accredits 
conformity assessment bodies for ISEAL 
members but not schemes. 

Revise wording.  

 4.32 In terms of promoting responsible sourcing, 
certification to the IFFO Responsible 
Supply standard, is a much better option 
than using FishSource scores. IFFO RS 
requires 3rd party , ISO-65 certification of 
compliance with the key components of the 
FAO Code of Conduct for Responsible 
Fisheries. 

Compliance with IFFO RS should be the 
required standard here. 

Principle 5 5.2.8 Allowance for The standard states “none” yet the footnote It would be better to have a clear policy on 
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use of antibiotics 
listed as critically 
important for human 
medicine by the 
WHO  
 

indicates that the farm can still use these 
antibiotics on some pens, with untreated 
pens still remaining eligible for certification. 
This raises the important question - What is 
the unit of certification? Is it the farm site 
(as indicated in the preamble) or is it a 
variable subset of compliant pens within the 
farm site?  

critical antibiotics, one way or the other, to 
avoid this confusion. 

    
Principle 6    
    
Principle 7    
    
General comments Appendix VI: 

Transparency of 
farm-level 
performance data 

Whether these data are made public or not is 
critically important to the character of the 
standard, yet the Steering Committee is 
delegating the final decision to the ASC. 

On this sensitive question, make a decision, 
one way or the other, whether the database 
will be made public or not and do not leave it 
to the ASC to decide. 

 WWF campaigns Considerable confusion and conflict of 
interest arise when one branch of WWF 
campaigns against/redlists aquaculture while 
another develops and promotes aquaculture 
standards. 

Stop one or the other. 

 
 
 
 
 
COMMENTS ON STANDARDS FOR SMOLT PRODUCTION 
Princip le Criteria/Indicator  

/Standard (e.g., 
2.1.2) 

Comment(s) Proposed solution or amendment 

Principle 1    
    
Principle 2    
    
Principle 3    
    
Principle 4    
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Principle 5    
    
Principle 6    
    
Principle 7    
    
General comments    
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In several arenas—legislative, academic, corporate, advocacy, and scientific—the welfare of fish has 
increasingly attracted attention due in part to the expansion of the aquaculture industry, as well as the growing 
understanding that many handling methods, management systems, and slaughter practices can induce pain and 
therefore reduce animal welfare. Unlike other animals raised for human consumption, however, general 
consensus has not always afforded fish the presupposition that they are, in fact, capable of feeling pain. The 
typical arguments in support of or against attributing pain capacity to fish revolve around their neuroanatomical 
development, behavioral and cognitive complexity, physiology, and anatomy. After reviewing the current 
scientific evidence and exploring the many arguments, it is irrefutably substantiated that fish are capable of 
experiencing pain. 
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Aquaculture, as defined by the National Oceanic and Atmospheric Administration (NOAA) of the U.S. 
Department of Commerce, is “the propagation and rearing of aquatic organisms in controlled or selected 
environments for any commercial, recreational or public purpose.”1 Described as the fastest-growing food 
production sector in the world, aquaculture’s growth is expected to continue.2 Indeed, simply to satisfy current 
worldwide fish consumption, the Food and Agriculture Organization of the United Nations predicted in 2006 
that worldwide aquaculture production must nearly double in the next 25 years.3 In the last two decades, the 
aquaculture industry† has expanded approximately 8% per year, and it is expected that the number of farmed 
fish will continue to rise,4 perhaps surpassing the number of wild-caught animals from the world’s fisheries. 
 
 
Given the scale and growth of the global aquaculture industries, increasing concern for the treatment of farmed 
fish has resulted in extensive scientific review of fish welfare and stress,5,6,7,8,9,10,11,12,13,14,15,16,17 as well as debates 
on pain and consciousness in fish.18,19,20,21,22,23,24,25 

                                                 
* Dr. Yue received her Ph.D. in 2005 from the University of Guelph and served as a consulting farm animal welfare 
scientist for the Humane Society of the United States in 2007 and 2008.. 
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Pain is an evolutionary adaptation that helps individuals survive, providing a signal that gives animals the 
opportunity to remove themselves from damaging situations, thereby increasing their chances of passing on their 
genetic makeup to future generations.26 Negative experiences incentivize avoiding similar future occurrences to 
prevent further damage. Teleologically, pain has both survival and adaptive value.27,28 
 
An extremely rare human disorder, congenital insensitivity to pain, highlights the protective benefits of pain. 
Sufferers experience severe tissue damage, bone fractures, and joint deformities, among other injuries, as a 
result of sustaining and/or not avoiding physically damaging activities and behaviors.29 
 
Evolutionary evidence suggests no radical discontinuity between humans and other vertebrate animals,30 and, as 
such, a trait like pain perception is not likely to suddenly disappear for one particular taxonomic class. A 
comparison of empirical data from human and non-human animals has shown that non-human animals begin to 
exhibit escape behavior at approximately the same stimuli intensity that human subjects first report pain.31 
Animal scientists have argued that the pain system should be viewed as an old evolutionary trait, not a recent 
one.32,33 All emotions, including the negative emotional experience of pain, may originate from the most 
phylogenetically ancient part of the brain—which is reptilian—indicating fish should also have the ability to feel 
pain.34 Pain perception in fish makes Darwinian and biological sense. 
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According to the International Association for the Study of Pain (IASP), publisher of the scientific journal 
PAIN, pain is defined as “[a]n unpleasant sensory and emotional experience associated with actual or potential 
tissue damage, or described in terms of such damage.”35 IASP cautions that the “inability to communicate 
verbally does not negate the possibility that an individual is experiencing pain and is in need of appropriate pain-
relieving treatment” and notes that “[p]ain is always subjective” and “is that experience we associate with actual 
or potential tissue damage. It is unquestionably a sensation in a part or parts of the body, but it is also always 
unpleasant and therefore also an emotional experience.”36 In contrast, “[a]ctivity induced in the nociceptor and 
nociceptive pathways by a noxious stimulus is not pain, which is always a psychological state, even though we 
may well appreciate that pain most often has a proximate physical cause.”37 
 
Simply put, pain is a negative sensory and mental experience, an emotional feeling of distress, suffering, or 
agony, whereas nociception is the physical, unconscious response to noxious stimuli that results in a behavioral 
or physiological change.38 Consider the following example: If one were given local anesthesia before a dentist 
extracted a tooth, one’s nociceptors—nerve fibers that produce the sensation of pain when they are stimulated 
by tissue-damaging or noxious stimuli—would respond to the tissue damage, yet the feeling of pain would be 
blocked. Physiologically, one’s body would respond (e.g., inflammation), but pain would not be experienced 
until the anesthesia dissipated. 
 
In humans, the conscious, negative experience is an intrinsic component of pain.39 In fish, however, some 
scientists and laypersons have questioned whether it is reasonable to assume that pain can explain some of the 
avoidance responses by fish to various noxious stimuli, such as being hooked, netted, electrically shocked, 
clubbed, cut, or mutilated. That is, debate has arisen, and research undertaken, to examine the capability of fish 
to feel pain. 
 
��������
����
���������������
 
In an interview with Gord Ellis, fishing editor of Ontario Out of Doors Magazine, University of Wyoming 
Professor of Zoology and Physiology James D. Rose reportedly said: 
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It’s generally agreed upon among scientists who study pain that the actual experience of pain is a 
psychological thing and that it’s completely separate from the behavioural reactions….The key issue is 
the distinction between nociception and pain. A person who is anaesthetized in an operating room, or 
has had a bad head injury, will respond physically to external stimulation, but he or she will not feel 
pain. Anyone who has seen a chicken with its head cut off will know that, while its body can respond to 
stimuli, it cannot be feeling pain….Some fish species certainly do have nociceptive neurones similar to 
those found in a human. However, this means only that these animals are capable of sensing noxious 
stimuli; it provides no evidence for the psychological experience of pain.40 

 
In 2002, Rose published “The Neurobehavioral Nature of Fishes and the Question of Awareness and Pain,”41 a 
literature survey conducted at the behest of the American Fisheries Society.42 In his paper, Rose argues that fish 
cannot feel pain because they do not posses the neocortex, a neuroanatomical structure that, in humans, is 
associated with conscious awareness. As fish do not possess a neocortex, he concludes that avoidance and pain-
like behaviors exhibited by fish are mere unconscious, reflexive responses, akin to the automatic, knee-jerk 
response humans perform when tapped on the knee. Further, neocortically damaged humans have no 
consciousness, yet noxious stimulation applied to the faces of these impaired patients can evoke facial grimaces 
and flinches reminiscent of a person in pain, though the patients are unaware of their own reflexive responses. 
Similarly, Rose contends that when a fish darts away from an electric shock or the sharp teeth of a predator, for 
example, that avoidance behavior is not caused by pain, but rather is a behavioral response to negative 
stimulation—a reflexive, unconscious display of pain-like behavior.43 
 
While Rose was not the first to introduce the idea of fish insentience due to a structural brain difference,44 his 
2002 paper was widely received and is currently a frequently cited reference used by those arguing against the 
concept of fish pain. In contrast, however, research scientists have presented counterarguments to the 
neuroanatomical debate, revealing fundamental flaws in Rose’s reasoning.45,46,47 
 
Rose’s comparison of normal, healthy, fish brain anatomy to a pathological, vegetative state in humans is 
logically and scientifically unsound, and his assertion that the neocortex is the sole means by which pain can be 
experienced suggests that it is the seat of consciousness. However, a cursory review of the neurobiology of 
consciousness48,49,50,51 shows both the complexity of the phenomenon of consciousness and that conscious 
phenomena, such as pain, are not restricted to any one location in the brain.52 Additionally, the neocortex is 
unique to mammals. Were the presence of a large, considerably developed neocortex the requirement for 
experiencing pain, as Rose suggests, his theory would eliminate birds, amphibians, other non-mammalian 
animals, and even some mammals from having the capacity of feeling pain,53 which is unfounded.54,55,56 
 
An international consortium funded in part by the National Institutes of Health published a report in the 
February 2005 issue of Nature Reviews Neuroscience that found that the “brains of birds appear to be more 
similar to those of mammals than previously thought….Previous opinion held that the malleable behavior of 
mammals required the higher-order neocortex found in mammals. But collected genetic, behavioral, and 
molecular evidence shows that, although the structures are organized differently, areas of the avian brain 
perform functions similar to those of the mammalian neocortex, which is responsible for performing sensory 
information processing.”57 Similarly, scientific studies have shown that although fish do not possess the exact 
brain structures that humans do, their brains are both homologous (derived from a common ancestor) and 
functionally analogous (functioning in a like manner) to the mammalian brain.58,59 For example, in teleost fish, 
the lateral and medial pallia are proposed to be homologous to the mammalian hippocampus (the brain region 
primarily responsible for memory)and amygdala (a region in forebrain and part of the limbic system involved in 
the production of emotional responses like fear), respectively.60,61,62,63 Studies have found that lesions to the fish 
lateral pallium result in significant deficits in learning and memory, while lesions to the medial pallium disrupt 
avoidance learning and fear conditioning, evidence that fish possess functionally analogous brain structures to 
more derived vertebrate mammals.64 Findings also indicate that some fish forebrains have functionally distinct 
regions and that these are homologous to some major mammalian brain structures.65 The brains of many fishes 
undergo a developmentally different process from the mammalian brain in that the mammalian neural tube, the 
embryological structure from which the brain and spinal cord develop,66 folds in on itself, while the teleost fish 
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neural tube folds outward.67 This difference in neurological development means that in comparison to the 
mammalian brain, the major fish forebrain structures develop in reverse order.68 Irrespective of the placement of 
many of the main structures in the fish brain, their existence, most importantly, has been confirmed. 
 
Through a variety of scientific techniques, researchers have found many similarities in neuroanatomical 
structure between fish and land-based vertebrates, from gross regional structures to finer neuronal structures,69 
and neurobiological evidence proposes that there is strong structural conservation throughout evolution.70 
Dunlop and Laming extended the idea of investigating brain structures and examined the central nervous system. 
Recordings were taken from the spinal cord, cerebellum, tectum, and telencephalon of goldfish and trout after 
the animals were exposed to various stimuli, including noxious pin-prods and heated prods, as well as such 
neutral sensory stimuli as being stroked with a paint brush. Neuronal responses were elicited in each of these 
regions of the central nervous system, and, as responses were detected from the spinal cord up to the 
telencephalon, the scientists determined the existence of an ascending nociceptive pathway. Indeed, responses 
confined to the dorsal root ganglion, would suggest simple reflexive nociception. However, activity in the higher 
brain centers, such as the telencephalon, suggest the ability of pain perception.71 The researchers propose that 
the fish telencephalon may therefore be a center for processing pain information, as the neocortex does in 
mammals. As a primary question regarding pain perception is whether nociceptive responses are simply 
reflexive responses, this finding provides evidence of the awareness of pain, not merely an unconscious, 
physical reaction. 
 
���������
�
���������������
 
Historically, lack of information pertaining to pain perception in fish, coupled with the few early studies that 
attempted to investigate nociception in some lesser-derived fish species, suggested that the aquatic animals did 
not have nociceptors and therefore were unable to experience pain.72 This supported the belief that the concept 
of fish pain was both speculative and subjective.73 
 
The interest in fish welfare has resulted in an expansion in fish pain research. Neville Gregory,‡ professor at the 
University of London’s Royal Veterinary College,74 helped spawn the scientific inquiry into developing what he 
considered to be the criteria for the assessment of pain in fish: 
 

1. to establish whether fish have the neurotransmitter, neuron types, and brain structures known to convey 
information about pain in mammals; 

2. to expose fish to what humans would consider painful stimuli, evaluate their responses, and then 
determine whether these pain-like responses can be suppressed with analgesic drugs that, in turn, can be 
suppressed by analgesic blockers; and 

3. to investigate whether fish can learn to associate aversive stimuli with neutral conditioned cues and 
whether the animals would then respond with appropriate avoidance behavior when exposed only to 
those cues, providing evidence that fish are be capable of anticipation and that avoidance responses are 
less likely to be governed by reflexive mechanisms stimulated only by the presence of the negative 
stimulus itself.75 

 
With respect to the first criterion, Sneddon et al.’s ground-breaking study on fish pain revealed that fish do 
indeed possess nociceptors capable of detecting tissue-damaging stimuli such as mechanical pressure (e.g., 
physical force), excessive temperature (e.g., hot prod), and chemical irritation (e.g., acetic acid). (See Figure 1 
below.§) This study not only discovered the physical location of the nociceptors on the rainbow trout’s head, but 
also that the nociceptive nerves have some identical properties to those described in the pain system of more 
derived vertebrate animals. Fish nociceptors, similar to those in mammals, are linked to two categories of nerve 

                                                 
‡ Dr. Gregory also serves as chair in Animal Welfare Physiology jointly supported by the Royal Veterinary College and the 
Biotechnology and Biological Sciences Research Council, and has authored more than 290 scientific papers 
§ Reprinted with permission. Sneddon LU, Braithwaite VA, and Gentle MJ. 2003. Do fishes have nociceptors? Evidence for 
the evolution of a vertebrate sensory system. Proceedings of the Royal Society of London 270(1520): 1117. 

232



���������	
��
��������������������	��
�������	���������������� 5

fiber that arise as free nerve endings in the skin and differ in diameter and information transmission speed. The 
A-delta fibers, small in diameter and myelinated, are associated with immediate or “pricking” pain, whereas the 
even smaller, unmyelinated C fibers are associated with dull, aching, or chronic pain. In the rainbow trout, out 
of the four different types of nerve fibers, A-delta and C fibers act as nociceptors: A-delta fibers comprise about 
25% and are more abundant than C fibers, which 
comprise approximately 4%. In contrast, C fibers can 
compose up to 50% of all fiber types in mammals.76,77 
This proportional difference in the presence of A-
delta compared with C fibers between fish and 
mammals is of unclear significance, but may be 
merely a reflection of evolutionary divergence. 
Nonetheless, a nociceptive system similar to the 
mammalian system has been found to exist in fish. 
Thus, fish such as trout possess the necessary 
neuroanatomy and neurophysiology to transduce and 
process information that would be regarded as painful 
in humans.78 
 
Chervova et al addressed Gregory’s second criterion 
in research studies conducted more than a decade ago. 
The scientists found that fish demonstrated strong 
aversive tail-flick responses to electric shock, fin 
pinching, and needle pricking, and that their pain-like 
response decreased in strength with increasing 
dosages of opioids and analgesics.79,80 With respect to 
reversing the effects of opioid drugs, studies have 
shown that the delivery of naloxone, an opioid 
receptor blocker, reverses the analgesic effect of morphine in different species of fish.81,82 Likewise, exogenous 
analgesic compounds like morphine has been shown to increase pain tolerance in fish who are subjected to 
painful stimuli.83,84 These results are consistent with the fact that opioid receptors and endogenous opioids are 
found in the spinal cords and brains of fish.85 
 
Numerous scientific studies have fulfilled the third and final criterion outlined by Gregory, determining that fish 
are capable of learning avoidance tasks. Many types of fish species can learn quickly to associate neutral stimuli 
with aversive stimuli and consequently use these cues to anticipate and therefore avoid the negative stimuli 
completely.86,87,88,89 
 
It is well-established that fish experience chemical and physiological stress responses in a manner similar to 
mammals. Fish produce the same stress hormones and release them within a similar physiological pathway.90,91 
Like mammals, fish show a generalized stress reaction that can be categorized into its primary, secondary, and 
tertiary responses. The primary response consists of neuroendocrine responses, which include the rapid release 
of stress hormones such as adrenaline and cortisol. These stress hormones can then activate metabolic pathways 
in the secondary response phase, which can alter blood chemistry and hematology (e.g., changes in blood 
glucose concentration). The tertiary response reflects changes in the whole animal; examples include negative 
effects such as lowered immune function and decreased growth and reproductive capacity.92 This general 
physiological stress response is almost identical to that found in the mammalian system.93 
 
Indeed, non-human animals, with their similar underlying physiology, have been used in 
psychopharmacological studies investigating emotional states and predicated upon the assumption that the 
animals used are sentient individuals able to experience feelings like pain, anxiety, and fear, similarly to human 
beings.94 Studies of broiler chickens suffering from leg problems have shown that they will preferentially choose 
diets laden with analgesics,95 indicating that the birds were attempting to alleviate their leg pain, and studies of 
rats have shown that they will self-administer pychostimulant drugs like amphetamine, cocaine, morphine, and 
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heroin after having experienced them before.96,97,98,99,100 Similarly, fish have been used in studies that investigate 
the hedonic effects of addictive drugs. Having similar dopaminergic pathways to mammals, research has shown 
that fish will seek out the effects of cocaine after initial exposure to the drug.101 
 
In fish, as in mammals, dopaminergic cell bodies and Substance P terminals are found in the nervous 
system.102,103,104 Substance P is a peptide neurotransmitter that modulates pain sensitivity by activating the 
neurokinin-1 (NK-1) receptor, which is expressed by groups of neurons throughout the central nervous system. 
The Substance P peptide is produced by small-diameter sensory pain fibers and is released into the dorsal horn 
of the spinal cord following noxious peripheral stimulation, promoting an increased sensitivity to pain.105 
Substance P, which is associated with pain transmission, has been found in the central nervous system of fish, 
with the highest concentrations found in the hypothalamus and forebrain.106 The similar pain pathways and 
biochemical mediation of nociception are in many ways similar to those of land-based vertebrates, suggesting 
the capability of pain perception.107 As such, it follows that fish show pain responses in nociceptive behavioral 
tests much as mammals do. The convincing body of physiological evidence shows that fish do have the ability 
for subjective experiences such as pain. 
 
�������� �
�������������
 
Traditionally, fish have been viewed by some as simplistic animals108—unintelligent and with a limited 
behavioral repertoire and severely compromised memory—leading to the discounting of their ability to feel pain. 
In reality, however, fish are neither behaviorally deficient nor cognitively impaired. Fish do not have the ability 
to make facial expressions and, relative to mammalian animals, have a limited ability for postural changes and 
vocalizations. Therefore they do not exhibit familiar mammalian responses such as screaming, crying, 
whimpering, flattening their ears, tucking their tails between their legs, or raising their hackles when threatened. 
Fish react to threatening or stressful stimuli in more subtle ways such as color changes,109,110,111 alterations to 
their level of movement by swimming rapidly or becoming immobile,112,113 and water column utilization by 
swimming in the upper, middle, or bottom depths of the water.114,115 Cautioned Michael Stoskopf, Professor of 
Aquatics, Wildlife, and Zoologic Medicine and of Molecular and Environmental Toxicology at North Carolina 
University, “It would be an unjustified error to assume that fish do not perceive pain in these situations merely 
because their responses do not match those traditionally seen in mammals subjected to chronic pain….”116 
Indeed, even a cursory scientific literature search reveals an abundance of data devoted to behavioral and 
cognitive study of fish.117,118,119 
 
In one such study, pain perception in goldfish and rainbow trout was investigated by using flexible learning 
ability. Researchers used spatially cued behavioral responses of the fish to noxious stimuli. Individual fish were 
placed into a test tank, and, whenever an animal swam into a particular region of the tank, electric shocks of low 
or high intensities were administered to the skin where nociceptors are known to be located. In response to the 
electric shocks, both species of fish showed escape and avoidance behaviors, such as becoming immobile and 
erratic, high-speed “panic” swimming, and eventually learned to avoid the electrified areas. The scientists found 
that this escape and avoidance behavior changed significantly when a conspecific, a fish of the same species, 
was put into the tank with them. Rather than avoiding the zone where low-shock intensity was delivered, 
rainbow trout elected to stay in the electrified area for the opportunity to be near a conspecific. In contrast, 
goldfish were unwilling to spend time either in the low- or high-electrical stimulating zones in order to be near a 
conspecific, despite having spent a significant amount of time in these zones during periods of non-stimulation. 
The researchers explained this difference in behavior as illustrating the difference in social habits of the two 
species: Goldfish are not truly social animals, whereas trout may have a need for shoaling (swimming in a 
synchronous group), particularly during threatening situations. The findings of this study show that painful 
shock avoidance in fish is not purely a reflex response; fish have purposeful control over their own behavior.120 
 
The behavioral component of Sneddon et al.’s nociceptor study also suggests that the trout’s behavioral 
responses to noxious stimulation are modulated by higher cognitive function. The researchers designed a 
feeding experiment to quantify the animals’ level of motivation to eat after undergoing presumably painful 
treatments.121 Motivational states are often considered to be affective states (those that describe an animal’s 
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mental state or mood),122 and changes in emotional state result in changes in cognitive processing and 
behavior.123,124 To investigate how pain affects motivational states, the scientists put trout in tanks containing a 
food-dispensing apparatus. Before the experiment began, fish were trained to swim to the dispenser to retrieve 
food pellets upon a light cue. Once fish had learned this task, they were divided into four groups: The fish in one 
group received no treatment, those in the second group had their mouths injected with saline, the third had their 
lips injected with acetic acid solution, and the animals in the fourth group were given bee venom. Acetic acid 
solution and bee venom are known to cause inflammation and irritation in mammals, and constituted the 
noxious treatments. When given the chance to feed upon light cue again, the trout treated with the noxious 
stimuli showed significantly prolonged suppression to regain feeding behavior compared to the control groups. 
The researchers also noticed dramatically increased opercula beat rates (gill or ventilation rates), which 
indicated physiological stress.125 Abnormal behaviors were observed as well. Fish in the two noxiously treated 
groups rocked from side to side on their pectoral fins while resting on substrate, indicating a negative emotional 
response or discomfort.126,127 Fish whose lips were treated with acetic acid were also observed rubbing their 
snouts against tank walls and bottom substrate. These behaviors were not seen in the two control groups. The 
researchers interpreted these results as a reflection of not only underlying changes in physiology, but also the 
demonstration of the experience of pain.128 
 
In another behavioral study, Sneddon et al. investigated the interaction of avoidance behavior and fear to better 
understand the phenomenon of pain perception in fish. It is known that trout are typically neophobic, showing 
fearful avoidance behavior towards novel objects, and either stay away from or require a significant amount of 
time to approach an unknown object. Sneddon et al. investigated the trout’s attentional state by placing a novel 
object, in this case a brightly colored plastic object, into the holding tanks and comparing the avoidance 
responses of control fish who had been injected in the snout with innocuous saline and test fish who had been 
injected in the snout with noxious acetic acid. While the control group avoided the novel object, thereby 
behaving as expected given trout’s neophobia, the test fish treated with the noxious acid spent more time closer 
to the plastic object. The researchers explained this difference in behavior as an impairment of attentional state 
or avoidance behavior by the test fish due to their distractions caused by the experience of noxious stimulation, 
or pain.129 
 
This theory begged the question as to what would happen if the fish were given an analgesic. The researchers 
were able to show that the attentional deficit was reversed with intramuscular injection of morphine sulfate, a 
pain reliever. That is, once the test fish who had been injected with noxious acetic acid received an analgesic, 
both the control and test groups demonstrated comparable levels of avoidance behavior towards the novel object. 
Sneddon’s team suggested that the provision of analgesia reduced pain, which therefore reinstated attention and 
fear toward the novel object and thereby diminished the impairment of the avoidance response in the test fish.130 
Very similar results have been seen in the human scientific literature, as it is known that pain can interfere with 
cognitive tasks. For example, patients suffering from painful fibromyalgia can suffer from concentration and 
memory deficits.131 Sneddon et al. concluded that their results, along with the growing body of literature in fish 
welfare, provide sufficient evidence to show the fulfillment of criteria for animal pain, at a minimum with 
regard to rainbow trout.132 
 
!
������
��
 
On the basis of scientific evidence, fish have the capacity for experiencing and feeling pain. In a review of fish 
nociception and pain, Sneddon followed a set of pain criteria developed by Patrick Bateson, emeritus professor 
of ethology at the University of Cambridge and president of the Zoological Society of London,133 and 
successfully determined multiple scientific examples from fish data that fulfilled each requirement,134,135,136 
similar to the way in which Gregory’s criteria for pain have been addressed.137 
 
Indeed, the typical arguments against fish pain perception are easily refutable. For some time, a challenge in 
understanding non-human animals’ emotions and behaviors was steeped in our inability to communicate 
verbally with them, thereby making the lack of common language a primary barrier. However, behavioral tests 
have allowed animals to express their perceptions, preferences, aversions, and prioritization of desires. This 
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enables conscious experiences to be accessible for scientific investigation.138 Said Marion Stamp Dawkins, 
Professor of Animal Behavior at the University of Oxford and Vice-Principal of Somerville College, behavioral 
tests allow animals to “vote with their feet”139 or, in this case, with their fins. 
 
Ample behavioral, physiological, neurobiological, and pharmacological evidence exists to support the thesis that 
fish are capable of suffering from pain.140,141 Posited Gregory, “The appropriate question appears not to be do 
fish feel pain? but rather, what types of pain do fish experience?”142 
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My Comments on WWF - Salmon Dialogue 
 
AS far as I can see from all the work undertaken by the WWF - to create a standard for farmed and GE fish was to provide 
the appearance of a safe and sustainable fishery.  All the standards are absolutely useless since the assumptions made in the 
standard of obligation for compliance are not based on any reliable fact. 
 
for instance : 
The following rationale  "unknown impact on wild populations" of transgenic  fish also applies to regular fish farms since 
fish farms are not required to "prove" their impact on wild salmon.  
 
If the problem we want to minimize - being water pollution  - is to find ways to tolerate the pollution - that to me is faulty 
logic. The farms need to be separated from public water.  
 
It is useless to make the following demand:  Presence of documents demonstrating compliance with local and national 
regulations and requirements on land and water use.  
 
The indicator presumes it to be fact -  that local authorities demand compliance - the requirement for compliance in BC 
water is self regulation.  Therefore the standard is useless in matters of stopping pollution and fantastic for the promotion of 
Farmed Fish.  I am outraged at the blatant use of your NGO status to promote global consumption of farmed fish.  
 
As we see in all areas of government regulation of "industry" - there is ample wriggle room for 'business as usual'.  Even 
"if" the farms keep a list of documents - demonstrating that the farm has provided the buyer of its salmon a list of all 
therapeutics used in production. Buyers don't want to see the list - if they knew that information they would have to reveal 
it.  If the Cohen Commission can't get that fish farm information revealed to the public - how is it possible for buyers to get 
it? WWF is involved in a scam to legitimize the corporate use of public water for private financial interests. 
 
Counting sea lice is not acceptable since the fish farms have absolutely denied any connection between farmed sea lice as 
having an impact on wild salmon sustainability.  The farms can't have it both ways. If they deny the allegation of problems 
from sea lice and start counting the numbers of lice on their fish - then the farms and WWF are in fact admitting the 
connection and therefore ought to take responsibility and get farmed fish out of the ocean.  Clearly, the farms cannot prove 
the impact of sea lice to be negligible any more than Alex Morton can prove her belief that sea lice present a dire impact on 
wild salmon.   
 
Why defend sea lice anyway? The right of Industry to hold salmon with lice on them as though it is normal or acceptable? 
Would we allow that of farmed pigs or sheep that shared a common forest? Wild salmon are far more important to the 
future of this planet than unsustainable farming practice that never has to account for losses to the public's most precious 
resource - clean water.         
 
There should be no interaction between fish farm practice and the commonly held asset - ocean, river and lake waters.  To 
present your study as legitimate is deceptive when you are clearly working for the interests of industry. 
 
I am very disappointed in WWF (World Wildlife Fund)  
 
Priscilla Judd 
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Comment form for Draft Salmon Aquaculture Dialogue Standards 
 

Public Comment Period 2: May 16, 2011 to June 14, 2011 
 

Email the completed comment form to salmonaquaculture@wwfus.org by 11:59 p.m. EDT June 14, 2011. 
 
*Name: Fisfarmers in and around the Skogseidwaters. 
*Organization/Company: Co/ K.J Eide Fiskeoppdrett AS 
*E-mail address:  
  
Note: Information with an asterisk is required, as all comments will be posted with attribution (commenterÕs name and organization/company) on the 
salmon Dialogue website. This is in line with the DialogueÕs policy of being transparent. The commenterÕs 
e-mail address will not be posted but is required in case we need to contact you for clarification on a comment. 
 
COMMENTS ON STANDARDS FOR GROW-OUT 
Principle Criteria/Indicator 

/Standard (e.g., 
2.1.2) 

Comment(s) Proposed solution or amendment 

Principle 1    
    
Principle 2    
    
Principle 3    
    
Principle 4    
    
Principle 5    
    
Principle 6    
    
Principle 7    
    
General comments    
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COMMENTS ON STANDARDS FOR SMOLT PRODUCTION 
Principle Criteria/Indicator  

/Standard (e.g., 
2.1.2) 

Comment(s) Proposed solution or amendment 

Principle 1    
    
Principle 2    
    
Principle 3    
    
Principle 4    
    
Principle 5    
    
Principle 6    
    
Principle 7 8.25 See attachment  
    
General comments    
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Comment to Aquaculture Stewardship Council standard hearing. We raise concerns over 
indicator 8.25 where the Standard aim to close down open farms within 5 years.�This 
comment is from the six fishfarm listed in the table below.  

Eikelandsosen, Norway, June 14th. 2011. 
 
Aquaculture Stewardship Council (ASC) is meant to be a program for ecological labelling and 
sertification of fish raised in aquaculture. The aim is to contribute to a sustainable aquaculture industry, 
but the standard is not yet finished. During this process, it has been proposed that producing salmon smolt 
in net pens within lakes is not sustainable, and this type of production is suggested to be phased out in five 
years. This must be based on insufficient or poor information, which we will make up for here.  
 
This kind of smolt production was quite common in the early years of salmon farming in Norway, during 
the period from the 1970-ies until the 1990-ies. One of the main benefits is that the need of large amounts 
of water is far less than in the ordinary flow through farms, so this was a good alternative for fish farms 
situated along the coast line in areas with very restricted drainage basins. Since the water consumption is 
closely related to the overall fish biomass within the farm, the production of especially large smolts was 
beneficial within these farms. In addition, the fish acclimatized quickly when transferred to the fish cages 
in the sea farms, and started to feed immediately.  
  
However, the feeding of fish within small coastal lakes could influence on the eutrophic level of these 
lakes, and to control and manage this, the University of Bergen (Norway) carried out two large scientific 
programs during the 1980-ies. The research lead to four dr.thesis and 15 master thesis, and the main 
conclusion was that both excess fish feed and fish feces increased the nutrient levels to unacceptable 
levels unless the lake ecosystems were large and capable of  convert the nutrients into the food chain 
without changing the algal amount and composition. 
  
Especially after some unfortunate examples of too large production within too small lakes, the Norwegian 
environmental protection agency ten years ago stopped all further expansions of such fish farms. Since 
then, most of the farms has been closed down, and today the farms within the Skogseid drainage basin 
must be among the very few left that still produce large smolts in freshwater net pens. 
 
This production is today highly regulated to avoid the negative experiences of the past, and to ensure high 
quality smolts:  
All floating farms are sertified according to the technical standard NS 9415, to ensure that the farms can 
withstand the external loads from water current, wind, waves and ice. 
All farms have obligatory monthly inspections of veterinaries (as all other smolt farms). 
All farms in Skogseid watercourse has restrictions on the fry they can use in the farms, the so called “fry 
treaty” regulate that the input of fry must be local 
No use of medicines or use of treating chemicals, which can be documentes. 
The lake ecosystems are monitored monthly from May to October annually, to document that the nutrient 
inputs do not influence the fine balanced lake ecosystems. This monitoring is managed by the 
environmental office of the county governor. 
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The environmental monitoring consists of a long series of similar measurements, sporadic during the 
1980-ies and 1990-ies, but annually since 2001, both in the lake Skogseidvatnet and the lake 
Henangervatnet. In these two lakes, fish farming, first raising rainbow trout, now producing salmon 
smolts, has been carried out since the 1960-ies.  Today six farms produce exist. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure. The six net pen 
based fish farms in the 
Skogseid watercourse 
 
Table. The six fish farms. 
 

Fish farm Reg.no. Production  Biomasse limit 

1) Igland Bruk AS H/Fs 31 715.000 Net pen salmon smolts  50 tonns / 70 t feed 

2) Tombre Fiskeanlegg AS H/Fs 35 715.000 Net pen salmon smolts 50 tonns / 70 t feed 

3) K.J. Eide Fiskeoppdrett AS H/Fs 28 600.000 net pen salmon smolts Together : 

3) K.J. Eide Fiskeoppdrett AS H/Fs 38 Land based hatchery and smolts 155 t / 190 t feed 

4) Bolstad Bruk AS H/Fs 02 
H/Fs 30 

Land based hatchery & net pens  75 tonns / 105 t feed 

4) Bolstad Bruk AS H/Fs 39 Land based hatchery 15 tonns / 21 t feed 

5) AS Sævareid Fiskeanlegg H/Fs 24 Net pen salmon smolts 50 tonns 

6) Drageid Laks AS H/Fs 20 393.000 net pen salmon smolt + 27,5 tonns/38,5 t feed 

  Land based hatchery                    17 t feed 
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In spite of an increase in overall production within the six farms during the years of monitoring, no 
corresponding increase in nutrients are observed within the two lakes of Skogseidvatnet and  
Henangervatnet (down stream). Both lakes are still considered poor in nutrients, or oligotrophic (figure 
below), both with respect to concentrations of phosphorous (“fosfor” in Norwegian in figures) and 
nitrogen. The most recent report summarized the development, and can be found at: 
http://www.radgivende-biologer.no/uploads/Rapporter/1414.pdf 
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Figure. Development in concentrations of the nutrients from 1985 until today in the two lakes of 
Skogseidvatnet (upper) og Henangervatnet (lower), phosporous (left figures) and nitrogen (right 
figures), shown as  annual averages , with the number of annual measurements given on each of the 
columns. 
 
This is mainly due to the large recipient capacity of the two lakes, both from their relatively large volumes 
and also their flow through, resulting in a good hydrological capacity (table below).  
 
Table. Morphology and hydrology for the two lakes of Skogseidvatnet and Henangervatnet.  
 

Lake Lake  
surface 
area km2 

Lake 
drainage 
area km2 

Specific 
run-off 
l/s/km2 

Annual 
run-off 
mill. m3 

Average 
lake depth 

Lake 
volum 
mill m3 

Water 
change 
x / year 

Skogseidvatnet 5,27 97,4 100 307 48 232 1,3 

Henangervatnet 2,61 117 100 394 50 130 2,9 
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