TASMANIAN SALMON
CONSUMERS GUIDE

SUMMARY

WHAT IS RATED?

The overall rating for all three major Tasmanian salmon companies is Red - Huon, Tassal and
Petuna all score poorly on major sustainability and animal welfare indicators, such as their ability
to deal with the amount of salmon poo they dump in the ocean, their farms’ interactions with
endangered species, their use of genetically altered salmon and the use of salmon feed from
companies which are taking high amounts of wild forage fish - some of which are near-threatened
species - from our oceans. All three salmon companies rate poorly on transparency - failing to
publicly disclose information on key indicators like salmon mortality numbers and antibiotic use.

This report rates performance on the major sustainability and animal welfare indicators which are
well established within the published scientific literature on salmon farming. Indicators are broken
down into company wide indicators, farm-site specific indicators and issues relating to salmon
feed, for the period of June 2018 - June 2019.

There are some differences in performance between companies. Tassal reports better performance
on salmon escapes than Huon or Petuna - which means they are releasing less introduced species
into Tasmania’s oceans. Huon has more farms in locations which are better able to ‘flush’ the salmon
poo they release into the ocean - half of their sites are rated Red for this indicator, whereas most
of Tassal’s sites receive a Red rating for their poor ability to flush poo. Petuna’s farm sites receive
the most Red ratings and the least amount of Amber and Green ratings - but it is unclear if this
reflects the company’s performance or its very poor reporting - the company does not release a
Sustainability Report or report on sustainability indicators on their website, so receives a higher
number of Red ratings than the other two companies for failing to transparently disclose information
on key sustainability and animal welfare indicators. All three companies report improved performance
on seal relocations, following the introduction of new policy by the Tasmanian Government in 2017
designed to end the practice of relocating seals away from salmon farms.
Overall, we are unable to advise that consumers concerned about the environment or animal
welfare purchase Tasmanian farmed salmon at this time. This advice applies to Coles and Woolworths
own brand Tasmanian salmon, as this is supplied by Tasmanian salmon farmers, all of which currently
receive an overall RED rating. We encourage everyone who loves to eat Tassie salmon to support
our campaign to help clean-up industry practices. Environment Tasmania will release an update
of these ratings annually, tracking improvements in company disclosure and performance and
communicating these with consumers and the chefs and supermarkets selling Tasmanian salmon.

INTRODUCTION

The siting of a salmon farm is a crucial consideration when determining a sustainability ranking.
That is because different farm locations have different conservation values, different hydrology
and ability to process waste and different water quality. Because of this, we have rated certain key
variables – like flushing, water temperature and endangered species presence, farm by farm.
Indicators rated include:
COMPANY WIDE INDICATORS
Antibiotic use

Mammal mortalities resulting from
farming

Salmon mortality rates

Bird mortalities

Use of genetically altered salmon

Seal relocations

Stocking density

Operations in Macquarie Harbour

Salmon escapes

Farmed salmon is one of Australia’s favourite seafoods, and Tasmania is home to Australia’s industrial
salmon farming industry. Tasmania’s salmon farmers are now Australia’s largest fisheries companies
and the industry has Tasmanian Government backing for its plans to double in size by 2030.
Unfortunately the Tasmanian salmon industry has been plagued by controversy in recent
years, with evidence of environmental damage and animal welfare breaches resulting from
rapid expansion of salmon production to meet increasing consumer demand in Australia and
internationally. Tasmanian Government regulation of the industry is lax. Licence conditions allow
one-hundred percent of marine life to be killed under salmon pens and industrial stocking to
be maintained in damaged areas like Macquarie Harbour, where intensive farming has resulted
in marine dead zones, threats to endangered species and the spread of bacteria mats into the
Tasmanian Wilderness World Heritage Area. There are also serious failures of transparency within
the industry, with no requirements for companies to release information on key environmental and
animal welfare impacts, despite these impacts taking place in publicly owned waterways.
Environment Tasmania is seeking to address this gap in transparency and accountability, by rating
the performance of Tasmania’s 3 major salmon companies - Huon Aquaculture, Tassal and Petuna,
and the aquafeed companies they source from, in line with key sustainability and animal welfare
indicators. This report provides the background for a simple ‘traffic light’ rating on Tasmanian
salmon brands for consumers. The ratings are designed to empower customers of Tasmanian
salmon products to make informed choices, which drive improvements in the industry.
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FARM SPECIFIC
Dissolved oxygen levels

Water temperature

Capacity to flush waste

Site depth

Farms in rare, threatened and
endangered species habitat

Proximity to a marine protected
area
FEED

Wild forage fish input

Near threatened, vulnerable and
endangered species in feed
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WHAT INFORMATION IS THE RATING BASED ON?
This review is based on information publicly disclosed by salmon companies and additional
information available in the public domain. Sources include Tasmanian Marine Farm Development
Plans and Environmental Impact Statements for salmon leases which are on the public record.
Environment Tasmania wrote to Huon Aquaculture, Tassal and Petuna with a request to make key
sustainability and animal welfare information publicly available in April 2019. All three salmon
companies refused to provide the majority of the information requested. Small parts of the
information requested is available on the companies’ websites, and this review incorporates all of
the relevant information made available via companies’ annual reports, sustainability reports and
online ‘sustainability dashboards’.
Unfortunately, without government regulations compelling the release and audit of information
relating to major sustainability and animal welfare indicators, a number of reporting gaps remain
and the public remains reliant on assurances from salmon companies that the limited information
they do provide is accurate and faithfully reported.
Where companies have refused to disclose key sustainability and animal welfare information to
consumers, they have received a ‘Red’ rating in our consumer guide.
Feed ratings are based on information publicly disclosed by salmon aquafeed companies.
Skretting, Biomar and Ridley are the three global feed manufacturers supplying Tasmanian
salmon farmers. Environment Tasmania sent each company a survey in April 2019 asking about
their supply chain, wild fish ingredients, terrestrial animal ingredients, plant ingredients, GMO
ingredients and environmental impact of feed manufactured for the Tasmanian salmon industry.
We received little to no response to any of our questions. Skretting was most responsive, emailing
us a portion of their soon to be released Sustainability Report.

HOW HAVE SALMON COMPANY’S OVERALL RATING BEEN
DETERMINED?
Because we have rated for key sustainability and welfare indicators at farm level for each company
for all of their known operational leases around the state, it has been necessary to provide a
cumulative rating for farm-specific indicators. The table below explains how a cumulative rating for
each of the company’s farm-by-farm indicators has been determined.
Up to two Amber ratings with the rest being Green, no ratings are Red.
Two or more Amber ratings and no more than one Red ratings, the rating
becomes Amber.
Two or more red ratings, the rating is red.

OUR BENCHMARK ANTIBIOTIC USE*

No WHO Important, Highly Important
or Critically important antibiotics for
human health and less than 10 kg

<10kg

>10kg

Failure to publicly disclose key
sustainability, animal welfare and
health information.

THE SUPPORTING LITERATURE
Around 130,000 tonnes of antibiotics are given to food animals annually, according to an analysis of global
sales data published in 2017. This means the use of antibiotics in animals now outstrips that in humans.1
Antimicrobial resistance (AMR) is an urgent global health priority, with the World Health Organization (WHO)
describing it as a looming crisis in which common and treatable infections are becoming life threatening.
The prevalence of AMR is increasing both in Australia and internationally. In animals, AMR infections result in
reduced animal health, welfare, biosecurity and production outcomes. AMR infections in animals can result
in the transfer of resistant bacteria to people who come into contact with them. AMR infections in animals
destined for human consumption also pose a risk via foodborne transmission.2
For some time aquaculture has gone under the radar in terms of antibiotic use when compared with the level
of scrutiny applied to terrestrial farming. In 2015, researchers from the Bloomberg School of Public health
at John Hopkins University and the Center for Environmental Security at Arizona State University called for
greater transparency in data collection and reporting on antibiotic use in aquaculture, to enable risks to be
adequately assessed. Their review of 650 plus published papers found that that of 51 antibiotics commonly
used in aquaculture and agriculture, 39 (or 76%) are also of importance in human medicine; furthermore,
six classes of antibiotics commonly used in both agriculture and aquaculture are also included on the World
Health Organization’s (WHO) list of critically important/highly important/important antimicrobials. Second,
various zoonotic pathogens isolated from meat and seafood were observed to feature resistance to multiple
antibiotics on the WHO list, irrespective of their origin in either agriculture or aquaculture. Third, resistant
bacteria isolated from both aquaculture and agriculture share the same resistance mechanisms, indicating that
aquaculture is contributing to the same resistance issues established by terrestrial agriculture.3
Recent reports indicate some Australian salmon producers antibiotic use in increasing, rather than decreasing.4
While there are times when treating animals is important from a welfare perspective, it is crucial that
high antibiotic use isn’t built into the production system to allow for stocking densities that fail to provide
healthy growing environments for salmon. Our ratings allow some use, but encourage a reduction in use and
avoidance of antibiotics listed by the World Health Organisation as Important, Highly Important or Critically
Important for human health.

HOW THE COMPANIES STACK-UP ANTIBIOTIC USE*
Petuna state that they used no antibiotics in the marine environment, but fail to
disclose antibiotic use in hatcheries.
Tassal fail to fully disclose their antibiotic use. They state that 0.07% of fish at sea
have been treated with antibiotics but fail to report how much antibiotics have
been used and which antibiotics have been used. They also fail to report antibiotic
use in hatcheries.
Huon fail to fully disclose their antibiotic use for the last 12 months stating they
have used no antibiotics for their 2017 year class at marine sites but failing to
disclose use at hatcheries.
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*for the last year class of salmon harvested
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OUR BENCHMARK

OUR BENCHMARK

USE OF GENETICALLY ALTERED SALMON
No use of genetically altered
‘triploid’ salmon.

Use genetically altered
‘triploid’ salmon.

SALMON MORTALITIES

Failure to publicly disclose key
sustainability, animal welfare
and health information.

<5%

5% - 10%

>10kg

Failure to publicly disclose key sustainability,
animal welfare and health information.

THE SUPPORTING LITERATURE

THE SUPPORTING LITERATURE

Triploid salmon are bred to be sterile. This result is achieved by exposing salmon eggs to high pressure to
create a third pair of chromosomes. The process prevents early sexual maturation, allowing farmers to delay
harvest and grow larger fish for market. While sterility is a positive from the perspective of ensuring that
salmon escapes do not reproduce, unfortunately there are side effects to genetically altering salmon that raise
serious welfare concerns. Because of this the RSPCA states that the triploidisation process and the farming of
triploid salmon should not be permitted.

Mortality rates are an extreme indicator of animal welfare. While it is impossible to guard against acts of nature
that result in one-off high mortality rates, ongoingly high mortality rates are an indicator of a poor growing
environment.8 Poultry Hub, an initiative of the Poultry CRC in Australia, states mortality rates in intensive meat
chicken production are normally 3-5 per cent. There have been media reports of mortality rates in salmon
farming that are significantly higher than this, ranging up to 17 per cent, with reports of mass fish kills in
compromised growing environments like Macquarie Harbour.9

Triploids are more sensitive to temperature stress and have a higher rate of skeletal and heart deformities.5
Physical disorders include lower jaw deformities, cataracts, shortened opercula, reduced gill surface area and
impaired oxygen carrying capacity. Triploids have been found to be more prone to hypoxia (Bernier et al
2004) and the presence of jaw deformities has shown to be as high as 30 per cent (Sadler et al 2001, Amoroso
et al 2016).6

HOW THE COMPANIES STACK-UP

SALMON MORTALITIES

In Norway, the Food Safety Authority grants special licences for growth of triploid salmon. These require farm
sites to meet temperature and oxygen benchmarks to accommodate for triploids increased sensitivity to high
sea temperatures and low oxygen levels.7 Unfortunately in Tasmania, triploids are permitted in Macquarie
Harbour, which has high sea temperatures over summer and is the worst performing site for oxygen levels in
the state.

Petuna provide no information on the percentage of salmon lost.

Tassal have been quoted in media reports as losing up to 17% of stock, but they fail
to formally disclose this information.

HOW THE COMPANIES STACK-UP

USE OF GENETICALLY ALTERED SALMON

Huon have been quoted in media reports as losing less than 10% of stock, but they
fail to formally disclose this information.

Petuna use triploid salmon in Macquarie Harbour.

Tassal use triploid salmon in Macquarie Harbour.

1.
2.
3.
4.
5.
6.

Huon use triploid salmon in Macquarie Harbour.
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7.
8.
9.

https://www.newscientist.com/article/2148962-plan-to-slash-farm-antibiotic-use-may-stop-spread-of-resistance/
http://www.health.gov.au/internet/main/publishing.nsf/Content/ohp-amr.htm#toc03
Done et al (2015) Does the recent growth in aquaculture create antibiotic resistance threats different from those associated with land animal production in agriculture? AAPS J. 2015 May;17(3):513-24. doi: 10.1208/s12248-015-9722-z. Epub 2015 Feb 21.
http://www.abc.net.au/news/2018-01-08/tassal-plays-down-death-of-30k-salmon-at-okehampton-bay-farm/9310706
Thomas et al (2012) Welfare considerations of Triploid fish. https://www.tandfonline.com/doi/abs/10.1080/10641262.2012.704598?src=recsys&journalCode=brfs20
Animal welfare and meat production. Edited by Neville Gregory and Temple Grandin. Gianluca Amoroso, Tomer Ventura, Jennifer M. Cobcroft, Mark B. Adams,
Abigail Elizur, Chris G. Carter and Peng Xu, Multigenic Delineation of Lower Jaw Deformity in Triploid Atlantic Salmon (Salmo salar L.), PLOS ONE, 10.1371/journal.
pone.0168454,11, 12, (e0168454), (2016).
http://inpublic.globenewswire.com/2016/04/11/Norway+Royal+Salmon+ASA+Production+of+triploid+salmon+HUG2002195.html
https://www.smh.com.au/healthcare/antibiotics-in-salmon-tassal-quadruples-amount-rivals-reduce-or-eliminate-use-20170731-gxm5ms.html
http://www.humanesociety.org/assets/pdfs/farm/mortality_cage_free.pdf. https://ec.europa.eu/food/sites/food/files/animals/docs/aw_arch_pres_102011_broilers_denmark_en.pdf. http://www.oie.int/fileadmin/Home/eng/Health_standards/tahc/current/chapitre_aw_beef_catthe.pdf https://stud.epsilon.slu.se/6282/1/
Wallberg_E_131118.pdf. https://www.ufaw.org.uk/downloads/awj-abstracts/v20-2-dechow.pdf. https://link.springer.com/chapter/10.1007/978-94-009-6738-0_26
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OUR BENCHMARK

STOCKING DENSITY

Up to 10 kg/m3

10-15 kg/m3

>15 kg/m3

Failure to publicly disclose key sustainability,
animal welfare and health information.

OUR BENCHMARK

MACQUARIE HARBOUR OPERATIONS

No

Yes

Failure to publicly disclose key
sustainability, animal welfare
and health information.

THE SUPPORTING LITERATURE

THE SUPPORTING LITERATURE

Overall pen stocking density provides a very limited description of space available to farmed salmon.
More meaningful would be a measure of stocking density based on viable space within the pen - where
temperature, oxygen availability and lighting provide habitable conditions for the fish. Where these conditions
are not met throughout the pen area, studies show salmon crowd into areas of the pen that provide the best
possible conditions.

Macquarie Harbour, on Tasmania’s West Coast has experienced environmental problems since salmon tonnage
was increased in the harbour by 360 per cent in 2012. As a poorly flushed basin with naturally low dissolved
oxygen levels, and endangered species habitat, it is not a suitable site for industrial scale salmon farming.

However, viable pen space is difficult to measure without access to real-time, site by site data. We have
therefore included a rating of overall stocking density as an imperfect guide.10
Rearing salmon in cages constrains their natural swimming behaviour as it deprives them of swimming the
great distances that are the norm for wild salmon at sea. That constraint is exacerbated at high densities. High
densities in cages induce Atlantic salmon to swim in schools, which may not be their natural behaviour in the
wild for much of their time at sea and which may be a behavioural adaptation to reduce the stress of the high
density environment.11
The World Society for the Protection of Animals (WSPA) state that the maximum stocking density for Atlantic
salmon in sea cages should be 10kg/m3, with farmers who achieve a high welfare status and in particular low
levels of injuries, disease, parasitic attack and mortality being permitted to stock up to a maximum of 15kg/m3.12

HOW THE COMPANIES STACK-UP

STOCKING DENSITY

Petuna state that they stock up to 15 kg per cubic metre.

Tassal state that they stock a maximum of 15 kg per cubic metre.

Huon state the lowest stocking density, at 8-12 kg per cubic metre.

Oxygen levels in the water began to drop in 2013, by 2015 a report by New Zealand’s Cawthron Institute
described Macquarie Harbour as “a biological system under stress”.13 Leaked industry reports in 2015 described
licence condition breaches at all farms in the Harbour, including a build up of feed and faecal matter and the
presence of bacterial mats under pens. In October 2016 research by Melbourne University showed conditions
in Macquarie Harbour over summer consistently breached the maximum temperature and minimum oxygen
levels salmon can withstand before they stop eating and experience sub-lethal stresses.14 IMAS reports
released in late 2016 and throughout 2017 showed marine dead zones under some salmon farms within
the Harbour15 and in May 2017 the EPA confirmed these impacts had spread from salmon farms into the
Tasmanian Wilderness World Heritage Area.16 Concerns about the impacts low oxygen levels are having on the
endangered Maugean Skate have been raised by scientists since 2013.17
Because the negative impacts of salmon farming in Macquarie Harbour have been so serious, we currently rate
‘Red’ any company that operates in the Harbour. This ratings approach will be reviewed if the environmental
and animal welfare impacts in the Harbour show significant improvement and the industry demonstrates that
the Harbour can be farmed responsibly.

HOW THE COMPANIES STACK-UP

MACQUARIE HARBOUR OPERATIONS
Petuna were party to the joint application in 2012 for a 360% expansion in tonnage
and maintain industrial level stocking in Macquarie Harbour.

Tassal were party to the joint application in 2012 for a 360% expansion in tonnage
and maintain industrial level stocking in Macquarie Harbour.

Huon were party to the joint application in 2012 for a 360% expansion in tonnage
and maintain industrial level stocking in Macquarie Harbour.

OUR BENCHMARK

OUR BENCHMARK

MAMMAL MORTALITIES
Limited (<5) and no
protected species
impacted

Between 5-10 and no
protected species

Over 10 and/or
protected species

BIRD MORTALITIES
Failure to publicly disclose
key sustainability, animal
welfare and health
information.

Limited (<5) and no
protected species
impacted

Between 5-10 and no
protected species

Over 10 and/or
protected species

Failure to publicly disclose
key sustainability, animal
welfare and health
information.

THE SUPPORTING LITERATURE

THE SUPPORTING LITERATURE

Interactions between marine mammals and aquaculture result from an overlap between the spatial location of
the aquaculture facilities and the habitats and/or migration routes of the marine mammal species.18 Possible
interactions include competition for space (habitat modification or exclusion). potential for entanglement,
underwater noise disturbance and attraction to artificial light (Würsig & Gailey 2002; Kemper et al. 2003;
Wright 2008).

The potential negative effects of salmon farming on seabirds includes entanglement, habitat exclusion and
displacement from feeding grounds, disturbance and changes to the food web, disturbance of breeding
colonies and birds’ feeding, blockage of the digestive tract following ingestion of foreign objects, injury or
death following collision with farm structures and the spread of pathogens or pest species. The location of the
farm within the range of seabirds and the conservation status (which is a measure of the risk of extinction) of
those seabird species are the main factors that may lead to issues of sustainability and conservation concern.

Seals interactions with salmon farms are common in Australia’s South-east Marine Region (Pemberton and
Shaughnessy, 1993).19 Management responses have ranged from investment in pen designs to prevent seals
from entering pens, to physical relocation of seals. Entanglement and subsequent death of seals in fish farm
nets remains a problem. Government monitoring of seal deaths is minimal and monitoring information is not
made publicly available. It is possible that protected seal species have been impacted. While small losses of
Australian fur seals may not have population wide impacts, our ratings encourage a very low level of mammal
mortalities, to protect the welfare of marine mammals and ensure protected marine mammals are not
impacted.

HOW THE COMPANIES STACK-UP

MAMMAL MORTALITIES

Petuna report zero mammal mortalities for April 2019 but fails to provide
information for the rest of the period, which qualifies them for a Red rating for nondisclosure of key sustainability and animal welfare information.

Tassal report 14 mammal mortalities between April 2018 and March 2019, receiving
a Red rating.
Huon report 0 mortalities in the last 12 months but fail to report for all farm sites, a
practice they only commenced in May 2019. Failure to report cross all sites qualifies
the company for a Red rating for non-disclosure of key sustainability and animal
welfare information.

Soiled Salmon Tasmanian Salmon Consumers Guide

There is little monitoring of bird mortalities by government and no monitoring data is made public. This
leaves the community reliant on industry self-reporting for information on bird impacts. According to Birdlife
Tasmania, there has been a high degree of interaction between gulls and the infrastructure associated with
fin fish aquaculture industry, with birds entangled in the netting over fish pens, often resulting in their deaths.
While access to data is limited, at least a subset of seabird involved in entanglements and/or that died as a
consequence could be reasonably expected or inferred to be EPBC-listed species.

HOW THE COMPANIES STACK-UP

BIRD MORTALITIES

Petuna fail to provide mortality data for the period. This qualifies them for a Red
rating for non-disclosure.

Tassal report 19 bird deaths for the period, including one threatened species, the
Little Tern. This qualifies them for a Red rating.

Huon report 6 bird mortalities between March 2018-19. This should qualify them for
an Amber rating, but failure to disclose bird species means there is no way to verify
that protected species are not impacted. This shifts the rating from Amber to Red.

Soiled Salmon Tasmanian Salmon Consumers Guide

OUR BENCHMARK ESCAPES

OUR BENCHMARK

SEAL RELOCATIONS

None

Relocations are
limited <10

The number of
relocations is
significant >10

Failure to publicly disclose
key sustainability, animal
welfare and health
information.

THE SUPPORTING LITERATURE
Salmon farms have had a significant impact on seal foraging behaviour on Tasmania’s south east coast.
The amount of government monitoring information provided to the public is limited, but recent Right to
Information investigations by media have demonstrated seal relocation numbers are significant. Small mesh
fishermen in relocation zones have also raised concerns about impacts of relocations on native fisheries.
The Tasmanian Government introduced legislation to halt seal relocations in September 2017. However, we
have retained the criteria as our first rating will apply to the period which proceeded the ban. There are
also significant questions about how a ban on relocations will be implemented. Not all salmon companies
have rolled out pen technology that assists in keeping seals out. Until this occurs, it is difficult to know how
companies will deal with seal incursions without relocation or an increase in the number of seals killed.

HOW THE COMPANIES STACK-UP

SEAL RELOCATIONS

Less than 300 escapes

More than 300 escapes

Failure to transparently disclose key
sustainability, animal welfare and health
information.

THE SUPPORTING LITERATURE
The inevitability of escapes from aquaculture facilities has led the U.N. Food and Agriculture Organization to
recommend that introductions of species in aquaculture should be considered an introduction to the wild,
even if the facility is considered a closed system (FAO 1995). Collectively, the evidence suggests that salmonid
species have detrimental impacts on native fishes in all types of ecosystems, including lakes, rivers and inner
seas, due to predatory and interference competition (Soto et al. 2006, Arismendi et al. 2009, 2012, García
de Leaniz et al. 2010, Habit et al. 2010, Correa & Hendry 2012, Penaluna et al. 2009, Young et al. 2009, 2010).
Negative impacts are well documented regardless of whether escapees are exotic species (Costa-Pierce 2002,
ICES 2005) or native species (Naylor et al. 2005).
There is little tracking of escapes in Tasmania and just one paper on possible impacts. The numbers and
frequency of escapes are not known. In 2006, Government estimated that 2%–3% of stocked fish are lost
to low-level leakage, in addition to occasional large scale losses. In May 2018, Huon experienced one such
large scale escape, with media reports of 250,000 fish lost. However, the company would not confirm
escape numbers. The one study available finds that, based on biochemical analysis, 15% of farmed salmon
tracked survived on a diet of native fauna. However this study was confined to Macquarie Harbour, so it isn’t
possible to apply it to the rest of Tasmania. Salmon are visual predators and Macquarie Harbour is a low-light
environment, which also contributes to low prey availability. The triploids farmed in Macquarie Harbour also
have a lower survival rate than the diploid salmon farmed in the rest of Tasmania.

Tassal report zero seal relocations between March 18-19.

It is difficult to be guided by literature or current industry practice to determine benchmarks on escapes. Few
papers establish what volume of escapes will negatively impact on the environment, and impacts will vary
depending on farm locations. Tasmanian companies have reported escapes inconsistently or not at all, making
it impossible to independently benchmark for a substantial improvement on current practices. We have
therefore used the Aquaculture Stewardship Council standards, which allow companies a maximum number of
300 escapes per production cycle.

Huon report zero seal relocations between March 18-19.

HOW THE COMPANIES STACK-UP ESCAPES

Petuna report zero seal relocations between March 18-19.

Petuna fail to disclose escape numbers to the public.
10.

11.

12.
13.

Oppedal, F., Dempster, T. & Stien, L. H. Environmental drivers of Atlantic salmon behaviour in sea-cages: A review. Aquaculture 311, 1–18, doi: 10.1016/j.aquaculture.2010.11.020 (2011). Deutsch, C. et al. Climate change tightens a metabolic constraint on marine habitats. Science 348, 1132–1135, doi: 10.1126/science.aaa1605
(2015).
Juell J-E., 1995. The behaviour of Atlantic salmon in relation to efficient cage rearing. Reviews in Fish Biology and Fisheries 5, 320-335. Sedgwick S.D., 1988. Salmon
Farming Handbook. Fishing News Books Ltd, Farnham, England. Juell J-E., Johansson D. & Oppedal F., 2006. Effects of the cage environment and social interactions on the swimming behaviour and welfare of Atlantic salmon. In: Damsgard B., Juell J-E. & Braastad B. Welfare in farmed fish. Fiskeriforskning (Norwegian
Institute of Fisheries and Aquaculture Research) 20 January 2006.
Peter Stevenson (2007) Closed waters: The welfare of farmed Atlantic salmon, Rainbow trout, Atlantic cod and Atlantic Halibut. Compassion in World Farming and
World Society for the Protection of Animals.
Cawthron Institute (2015) Macquarie Harbour Environmental Monitoring and Fish Health Review. http://dpipwe.tas.gov.au/Documents/Report%20Cawthron%20
Review.pdf.
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Tassal report zero escapes for the period.

Huon fail to disclose escape numbers to the public.
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Listed below are rare, threatened and endangered species listed at state or national level,
that are directly threatened by farm pollution or marine debris, where these risk cannot
be fully mitigated.
Spotted Handfish

Antipodean Albatross

Southern Giant Petrel

Long-nosed Fur Seal

Gunn’s Screwshell

Tasmanian Live bearing
Seastar

Northern Giant Petrel

Subantarctic Fur Seal

Southern Royal Albatross

Northern Royal Albatross

White-bellied Storm
Petrel

Southern Elephant Seal

Ziebell's Handfish

Tristan Albatross

Grey Petrel

Blue Whale

White-bellied Sea-Eagle

Maugean Skate

Blue Petrel

Humpback Whale

Wandering Albatross

Light-mantled Albatross

Gould’s Petrel

Southern Right Whale

THE SUPPORTING LITERATURE

Red Handfish

Sooty Albatross

White-headed petrel

Great White Shark

Threats to other marine life from salmon farming operations can result from a number of factors including
habitat modification in the marine environment and adjacent land base, the impacts of farm waste on the
seafloor and water quality, and entanglement in marine debris. Because all industrial scale development will
have some impact on the environment and the risks associated with salmon farming can’t be fully mitigated,
it is preferable not to site farms in rare, threatened and endangered species habitat.

Shy Albatross

Gibson's Albatross

Soft-plumaged petrel

Seahorse Leafy seadragon

Grey-headed Albatross

Wilson's Storm Petrel

OUR BENCHMARK

FARMS IN VULNERABLE, RARE AND
ENDANGERED SPECIES HABITAT
None
present

Present but no immediate threat
beyond adding to the
cumulative impacts of habitat
modification

Present and risk not
fully mitigated

Failure to publicly disclose key
sustainability, animal welfare and
health information.

We have included an Amber rating for farms that are unlikely to have a direct impact on endangered species
beyond their contribution to the cumulative impacts of habitat modification. Farm sites are rated Red where
they are placed in rare, threatened and endangered species habitat and direct risks to these species can’t
be fully mitigated. This is the case for species living within a farm area that are vulnerable to the impacts of
farm waste on the seafloor and water quality and seabirds, shorebirds and mammals that interact directly
with the farms and are vulnerable to entanglement in marine debris.
Listed on the next page are rare, threatened and endangered species listed at state or national level, that
are directly impacted by farm pollution or marine debris, where these risk cannot be fully mitigated.

HOW THE COMPANIES STACK-UP

FARMS IN VULNERABLE, RARE AND
ENDANGERED SPECIES HABITAT

14.
15.

16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.

Of the 5 active Petuna leases assessed, vulnerable rare and endangered species for
which impacts cannot be fully mitigated are present at 5 leases.

27.

Of the 19 active leases assessed, Tassal fail to disclose vulnerable, rare and endangered species presence for 11 leases. Vulnerable, rare and endangered species for
which impacts cannot be fully mitigated are present at 8 leases.

30.

Of the 14 active leases assessed, Huon failed to disclose vulnerable, rare and
endangered species presence for 5 leases. Vulnerable, rare and endangered species
for which impacts cannot be fully mitigated are present at 9 leases.

28.
29.

31.
32.
33.
34.
35.
36.
37.
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OUR BENCHMARK

MINIMUM OXYGEN LEVELS AT MARINE FARMS
>90% dissolved
oxygen saturation

80%-90% dissolved
oxygen saturation

<80% dissolved
oxygen saturation

Failure to publicly disclose
key sustainability, animal
welfare and health
information.

HOW THE COMPANIES STACK-UP

MINIMUM OXYGEN LEVELS AT MARINE FARMS
We asked companies for minimum oxygen levels at each farm site. Unfortunately, where companies do provide
oxygen information, they provide figures for average oxygen saturation. From an animal welfare perspective,
minimum levels are important - fish care less about averages and more about the real conditions they are
living in on an hourly basis.

Petuna do not disclose minimum oxygen levels for any of their farm sites.

THE SUPPORTING LITERATURE
Like us, salmon need enough oxygen to be healthy. The level of dissolved oxygen in the water at a farm is
therefore a key animal welfare consideration. (Barnes et al 2011; Kindschi and Koby 1994; Ellis et al 2002;
Spence, Lomnicky, Hughs & Novitzki, 1996; Oppedal et al 2011.)
Industrial scale salmon farms also increase oxygen demand in a local ecosystem, which can have a negative
impact on other marine species. Salmon farming in Macquarie Harbour, on Tasmania’s west coast, for example,
has contributed to depleting oxygen levels in the harbour to an extent that marine dead zones have formed
and endangered species are now at risk.
Dissolved oxygen levels of less than levels <6.5 mg L-1 (approximately 80% saturation at 12 C) have been
found to cause stress and decreased growth in Atlantic salmon. For salmonids in general, several authors have
suggested oxygen thresholds for optimal growth, for example 82-100% O2 (reviewed by Davis, 1975) and
77-85% O2 (reviewed by Wedemeyer, 1996), at temperatures ranging from 8 to 20 °C.30 Svobodova, Lloyd,
Machova and Vykusova (1993) suggest that DO concentrations be maintained at a minimum of 6 mg/l for cold
water species such as rainbow trout and Atlantic salmon; however, higher DO levels (i.e., 80%–100% saturation)
have long been recommended for various salmonids in order to maximize growth and avoid the consequences
of prolonged hypoxia – namely, stress, slower growth, decreased tissue repair, susceptibility to disease and
mortality (Herrmann, Warren & Doudoroff, 1962; Fischer, 1963; Itazawa, 1970; Cameron, 1971).31
A recent study with full-feeding Atlantic salmon held in seawater at 16 DC and given fluctuating hypoxic
saturation levels of 70% led to reduced appetite; 60% additionally initiated acute anaerobic metabolism and
increased skin lesions; 50% additionally initiated acute stress responses, reduced feed conversion and growth;
and 40% additionally caused imparted osmoregulation and mortalities.32
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Tassal do not disclose minimum oxygen levels for any of their farm sites.

Huon do not disclose minimum oxygen levels for any of their farm sites.

We did also rate companies on the average oxygen saturation figures provided, where these were made
available. The below ratings are based on reported minimum average oxygen saturation between June 2017-18.

Petuna does not disclose minimum average oxygen levels for any of its farms.

Tassal receive a Green rating for 9 leases, an Amber rating for 7 leases and a
Red rating for 3 leases. Because the company has received more than 2 red
ratings for a key sustainability or animal welfare standard, their overall site
rating for minimum average oxygen saturation is red.
Huon receive a Green rating for 6 leases, a Red rating for 4 leases and an
Amber rating for 4 leases. Because the company has received more than 2
red ratings for a key sustainability or animal welfare standard, their overall site
rating for minimum average oxygen saturation is red.
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OUR BENCHMARK

OUR BENCHMARK

FLUSHING CAPACITY FOR WASTE

MAXIMUM WATER TEMPERATURE

Below 18 degrees

18 degrees or above

Failure to publicly disclose key
sustainability, animal welfare
and health information.

THE SUPPORTING LITERATURE
The temperature range for optimal growth of Atlantic salmon is considered to be 13-18 ºC (Wallace, 1993,
Lorentzen 2008, Elliott and Elliott 2010, Hevrøy et al. 2012, 2013). Research has found sub-lethal stresses
occurred in fish reared at 18–19 °C and growth ceased at 21.4 °C (Brett et al., 1982). Salmon clearly position
themselves vertically within their pen in relation to temperatures (Johansson et al 2006, 2007, 2009; Oppedal
et al 2007; Dempster et al 2008, 2009. Korsoen et al 2009.) Salmon individuals and groups displayed both
avoidance to water warmer than 18 degrees C and water at the cold end of the temperature spectrum.33
Research has found salmon living at 19 degrees Celsius reduce their feed intake by up to 50 percent compared
to salmon living at 14 degrees Celsius (Hevrøy et al., 2012). Thus, sea temperature above the threshold of 17
degrees Celsius has a negative effect on growth, with growth between 18 and 19 degrees Celsius occurring at
the same rate as observed for 3 degrees Celsius, and with a sea temperature above 20 degrees Celsius leading
to physiological breakdown (Lorentzen, 2008).34

HOW THE COMPANIES STACK-UP

MAXIMUM WATER TEMPERATURE
We asked companies for maximum monthly temperature levels at each farm site for the last year-class of
salmon harvested. Unfortunately, where companies do provide temperature information, they provide figures
for average temperature. From an animal welfare perspective, maximum temperatures are important. Like
oxygen levels, fish care less about temperature averages and more about the real conditions they are living in
on an hourly basis. These averages are also only provided at 5m depths. This isn’t appropriate for Macquarie
Harbour, where mid-water oxygen levels are a serious issue. Macquarie Harbour leases are therefore not
included - the challenge of this operating environment are covered in the Macquarie Harbour specific rating.

Petuna do not disclose maximum water temperatures for any of their farm sites.

Tassal do not disclose maximum water temperatures for any of their farm sites.

Huon do not disclose maximum water temperatures for any of their farm sites.
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High (Wide fetch. Av
wave height 4m +. Av
current speed under
pens > 5 cm S-1.

Intermediate (2-4m.
Semi-sheltered, Open
channel. Av current speed
under pens > 5 cm S-1

Low. Wave height < 2m.
(Sheltered bay or estuary.
Av current speed under
pens < 5 cm S-1

Failure to publicly disclose
key sustainability, animal
welfare and health
information.

THE SUPPORTING LITERATURE
There is consensus in scientific literature; intensive fish farming in open pens damages the marine
environment, with the level of damage dependent on the intensity of production and the sites capacity to
assimilate pollution.35 The extent and nature of the damage caused by open-pen, ocean-based fish farming
depends on the intensity of production and site location (Levings et al. 1995; Hargrave 2010; Belle and Nash
2008; Bergheim 2012; Kutti et al. 2007a; Black et al. 1996; Preece, 2012a.)
Scientific literature shows that high intensity production in inshore locations, such as sheltered bays and
harbours, creates a high risk of waste accumulating under pens and damaging the marine environment. This
is because shallow sites with low current speeds and poor flushing capacity have less capacity to assimilate
the pollution introduced by fish farming.36 Farm sites that have low current speeds have been shown to have
higher concentrations of hydrogen sulfide under farms, decreased fish growth and higher mortality rates.37
Anoxic and hypoxic conditions (oxygen levels below that required to sustain life) and damaging levels of
hydrogen sulfide production are most commonly associated with intensively-used shallow sites that have low
current velocities.
This evidence has led to some movement within the salmon industry to shift production out of sheltered, lowflow sites into what the industry described as ‘offshore’ sites, which are better flushed. The academic literature
has a number of examples of attempts to classify sites, usually based on a combination of exposure (e.g.
wave, wind, currents), accessibility (which is related to exposure), and distance to shore/infrastructure (e.g.
Ágústsson, 2004; Perez et al., 2003; Ryan, 2004).38
We have rated companies production sites based on their ability to flush waste, with flushing capacity
measured as a combination of current speed, wave height and fetch or exposure. We have used conservative
benchmarks offered within the literature to measure flushing capacity, with consideration of what the industry
considers to be ‘offshore’ or ‘high wave energy’ within the Tasmanian environment.

HOW THE COMPANIES STACK-UP FLUSHING CAPACITY FOR WASTE
Petuna received a Red rating for 5 leases. Their overall rating for site flushing
capacity is Red.

Tassal received a Red rating for 17 leases and an Amber rating for 2 leases. Their
overall rating for site flushing capacity is Red.
Huon received a Red rating for 7 leases, a Green rating for 4 leases and an Amber rating
for 3 leases. Because the company has received more than 2 red ratings for a key
sustainability for animal welfare standard, their overall site rating for flushing capacity Red.
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OUR BENCHMARK

OUR BENCHMARK

AVERAGE SITE DEPTH

>50m

30-50m

<30

PROXIMITY TO A MARINE CONSERVATION AREA
Failure to publicly disclose
key sustainability, animal
welfare and health
information.

THE SUPPORTING LITERATURE
Site depth is also used as a measure of a farm sites ability to process waste. (Gowen and Bradbury, 1987;
Gowen, 1991; Iwama, 1991; Wu, 1995; Black, 2001). In shallow waters, with weak currents, solid waste products
from aquaculture installations will settle to the bottom close to the discharge point.39 Hargrave (2002) states
for good water exchange and dispersal of solid wastes, water depth should be at least twice the depth of
salmon pens.40 The technical paper prepared for the New Zealand Government by their National Institute of
Water & Atmospheric Research recommends relocation of farms in depths less than 40 metres deep.41

HOW THE COMPANIES STACK-UP

AVERAGE SITE DEPTH

Petuna does not disclose average site depth for any of their farms. Their overall
rating for site depth is Red.

Tassal received a Red rating for 16 leases and an Amber rating for 3 leases. Their
overall rating for site depth is Red.
Huon received a Red rating for 7 leases and an Amber rating for 7 leases. Because
the company has received more than 2 red ratings for a key sustainability or animal
welfare standard, their overall site rating for site depth is Red.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

FAO 2016 The State of World Fisheries and Aquaculture, page 38. http://www.fao.org/3/a-i5555e.pdf. https://www.theguardian.com/environment/2016/jul/07/
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While FCRs vary across the industry (an estimate of 1.6 for 2016-17 was applied across the QLD industry (QLD DAF (2018) Ross Lobegeiger report to farmers: Aquaculture production summary for Queensland 2016–17), an estimation of dependency on wild fish meal and oil can be calculated using the ASC FFDRm and FFDRo
standard (http://www.iffo.net/system/files/Forage%20Fish%20Dependency%20Ratio%20%28FFDR%29%20-%20IFFO%20position%20statement%20-%20Jan%20
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>15km

10-15km

Failure to publicly disclose
key sustainability, animal
welfare and health
information.

<10km

THE SUPPORTING LITERATURE
There is little guidance in the published literature regarding the ideal buffer distance between salmon farms
and marine conservation areas. The evidence of possible impacts of salmon farms on a nearby marine
conservation area is clearer. Two key issues which warrant a significant buffer zone are the impacts of fish
farm escapes and marine debris.
In 2011, the 5th International Marine Debris Conference recognised that the growth of coastal and offshore
aquaculture operations suggests that materials used in aquaculture are likely to become a more prominent
component of derelict fishing gear and marine debris.42 Marine debris can travel significant distances,
being deposited thousands of miles from where it entered the marine environment. In 2016, a mamba line
belonging to Huon Aquaculture was found in New Zealand, having travelled over 1600 km’s.43 Considering
this, there is no meaningful buffer zone that would ensure marine debris posed no threat to marine
conservation areas. We have recommended a minimum buffer of at least 10km, to minimise the impacts of
regular marine debris interference in conservation areas.
The published literature also suggests escapes from salmon farms travel significant distances, with records
of escapes captured up to 2000 km from farms.44 Huon Aquaculture recently suffered an escape of 20,000
kingfish within a marine park at Port Stephens. Local conservation and tourism operators described the
escape as a serious threat to the marine park’s delicate ecosystem.45

HOW THE COMPANIES STACK-UP

PROXIMITY TO A MARINE CONSERVATION AREA
Petuna received a Red rating for 5 leases. Their overall rating for lease proximity
to a marine conservation site is Red.

Tassal received a Red rating for 13 leases, a green rating for 2 leases and an
Amber rating for 4 leases. Their overall rating for lease proximity to a marine
conservation site is Red.
Huon received a Red rating for 14 leases. 2 leases are within 3.5km of Central
Channel Marine Conservation Area and the Ninepin Point Marine Nature
Reserve and 3 and sections of sections of the Tasmanian Wilderness World
Heritage Area are in Macquarie Harbour. Huon receive a Red rating for their
remaining 9 leases because they fail to disclose to the public lease proximity to
a marine conservation area.
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OUR BENCHMARK

ESTIMATED FORAGE*
OUR BENCHMARK

NEAR THREATENED, VULNERABLE AND ENDANGERED
SPECIES IN FEED

No

Yes

Failure to publicly disclose key
sustainability, animal welfare and
health information.

THE SUPPORTING LITERATURE
Feed companies are on record using inputs from IUCN listed vulnerable and near threatened wild species,
including Spiny Dogfish and Yellowfin Tuna.46 With 90 per cent of the world’s stocks now fully or overfished
and a 17% increase in production forecast by 2025,47 we have rated to discourage reliance on wild species
with any established conservation concerns.

HOW THE COMPANIES STACK-UP

NEAR THREATENED, VULNERABLE AND ENDANGERED
SPECIES IN FEED
Ridley supplies
Petuna48

Ridley provided an email pointing us to their website and claiming commercial inconfidence to most of our questions. The company fails to provide information on
fish ingredients in their feed.

Skretting
- supplies
Tassal49 and
Petuna50

Skretting emailed us a portion of their soon to be released Sustainability Report. It
indicates that the company uses two near-threatened wild fish species in their feed,
Yellowfin Tuna and Samoa Albacore Tuna.

Biomar supplies
Huon51

Biomar failed to respond to our survey on use of near threatened, rare and
endangered species in their feed. Their 2017 Sustainability Report provides
insufficient information to rate fish species inputs, with major categories listed
including ‘Trimmings’ and ‘Other’ and insufficient species details to determine IUCN
listings.
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Estimated forage fish
input to farmed fish
output is less than 1:1

Estimated forage fish
input to farmed fish
output is between 1:1
and 1:5

Estimated forage fish
input to farmed fish
output is greater than 1:5

Failure to publicly disclose
key sustainability,
animal welfare or health
information.

THE SUPPORTING LITERATURE
For the aquaculture industry to effectively supplement the wild fisheries catch and benefit the global seafood
supply, it should not be taking more fish from the oceans than it produces. While the salmon industry has
improved its feed conversion ratios for forage fish, it is still taking more fish from the ocean than it produces.
And while ratios have improved, due to the dramatic growth in the industry, overall amounts of fish oil
produced for feed is expected to increase to 2020.52
This has implications for food security and the health of oceans from which forage fish are sourced, as these
species play a vital role in ecosystems in transferring energy from primary producers to higher trophic-level
species including large fish, marine mammals and seabirds. According to the FAO, most forage fisheries
currently are fully exploited or overexploited. This means there are limited opportunities for increasing
fishmeal and fish-oil supply from forage fish stocks (Grainger and Garcia, 1996; Alder et al., 2008).53
While the aquaculture industry has often claimed their use of forage fish does not detract from human
consumption as these fish are ‘trash fish’, this position has been debunked by recent research. Cashion et al
(2017) demonstrate that ~90% of fish destined for non-Direct Human Consumption is of food-grade quality or
better, as there has been success in redirecting these fish from animal consumption to human consumption.
These fish inputs are often sourced in the waters of developing countries (Tacon & Metian, 2009), putting
pressure on fish populations as well as reducing access to fresh fish for local human consumption (Pauly et al.,
2014). The final aquaculture products are often, but not exclusively, exported to developed countries and are thus
an export of animal protein and micronutrients from many food insecure regions (Golden et al., 2016a, 2016b;
Kent, 2003). The economic and social benefits of redirecting reduction fisheries to direct human consumption are
therefore immense, as is the case of the Peruvian anchoveta fishery (Christensen et al., 2014).54
Our criteria encourages the salmon industry to move away from a feed ratio that inputs more wild fish than
salmon produced. That means forage fish dependency ratios of 1:1 or lower. Cobia farming has demonstrated that
this is possible, with a Forage Fish Dependency Ratio of 1 for fish meal and 0.6 for fish oil in the 16/17 production
cycle.55 Barramundi forage fish dependency ratios for meal range from 0.33 – 0.54 and 1.06 – 1.77 for oil.56

HOW THE COMPANIES STACK-UP ESTIMATED FORAGE
Ridley supplies
Petuna57

Ridley failed to respond to our survey and provides no information to the public on
forage fish conversion ratios.

Skretting
- supplies
Tassal58 and
Petuna59

Skretting failed to respond to our survey but company fact sheets indicate they use
1.67kg of forage fish for every 1kg of salmon produced. This qualifies the company
for a Red rating.

Biomar supplies
Huon60
*fish input to farmed fish output

Biomar failed to respond to our survey. Their 2017 Sustainability Report provides no
information on forage fish conversion ratios for salmon.
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