The Global Alliance Against Industrial Aquaculture, 20 February 2017
Antibiotic-ridden Scottish salmon
- FOI reveals use of Oxytetracycline, Florfenicol, Amoxycillin & Fenbendazole
Exclusive data obtained via Freedom of Information (FOI) from the Scottish Environment
Protection Agency (SEPA) reveals that Scottish salmon farms are still using significant
quantities of antibiotics - with drug use higher in 2015 than in 2002 and 2004. Antibiotic use
on Scottish salmon farms peaked at over 5,500 kilograms in 2006 but still stood at over 1,500
kilograms in 2014. The drugs used at over 130 salmon farms since 2002 were
Oxytetracycline, Florfenicol, Amoxycillin, Fenbendazole, Oxolinic acid and Sarafloxacin
hydrochloride [1].

Download the antibiotics data as an Excel spreadsheet online here
Read more in today's Press & Journal via "Fish 'hooked on drugs'"

"Wild salmon don't do drugs," said Don Staniford of the Global Alliance Against Industrial
Aquaculture. "Farmed salmon are addicted to a cocktail of hazardous chemicals including
antibiotics. The use of antibiotics in salmon farming is a threat not only to the environment
but also to public health. Antibiotic contamination of sediments and shellfish has been
reported for over two decades and antibiotic resistance means that the drugs don't work
anymore. Just say no to drugs, say no to Scottish farmed salmon!"

This is the first time that data on the use of antibiotics in Scottish salmon farming has been
reported publicly (in contrast to Norway which publishes data for chemical use online). In
2014, the Veterinary Medicines Directorate refused to provide data on antibiotic use citing
commercial confidentiality. "To do so would breach confidentiality agreements with the
individual manufacturers who supplied their commercially sensitive data and breach the
Section 43 exemption in the FOIA, which covers information whose disclosure would be
likely to prejudice the commercial interests of any person," wrote the VMD in a letter to
GAAIA [2].
Between 2002 and 2015, a total of 136 salmon farms used antibiotics with 147 cases of
antibiotic use during a year period (it is not known how many prescriptions were issued as

drug use was reported by SEPA as a yearly figure for each site). 2007 was the worst year for
the use of antibiotics with 21 salmon farms reporting use (with 24 cases - a few sites used
more than one type of antibiotic).

To put antibiotic use into context, according to the Scottish Government's annual fish farm
survey there were 158 active salmon farms in Scotland in 2007 falling to 150 in 2009 and 139
in 2015. Hence, 13% of salmon farms used antibiotics in 2007, 12% in 2009, 8% in 2014 and
4% in 2015.
By far the most widely used antibiotic was Oxytetracycline (trade name Aquatet) - which
represented 93% of all antibiotics used (2002-2015):

Marine Harvest accounted for 87% of all antibiotics used (2002-2015) with Kames, Loch
Duart, Grieg Seafood, Scottish Seafarms and Cooke Aquaculture using lesser quantities (the
Scottish Salmon Company and Wester Ross Fisheries reported zero use of antibiotics):

Aquatet (Oxytetracycline) was used by 101 salmon farms - here's the top 20 biggest users
(Marine Harvest accounts for 19 out of the top 20):

Florocol (Florfenicol) was used by 25 salmon farms - with the largest use taking place in
2015 at over 50 kilograms at Pegal Bay in Orkney:

Florfenicol was used by another three salmon farms - all in the Outer Hebrides in 2004-2005:

Panacur (Fenbendazole) was used by 10 salmon farms - with Loch Duart and Drumbeg
Salmon by far the biggest users (all in 2007):

Fenbendazole was used by another two salmon farms - both in 2004:

Vetremox (Amoxycillin) was used by three salmon farms in 2006 and 2009:

Aquacil (Amoxycillin) was used by one salmon farm - in 2002:

Aqualinic (Oxolinic acid) was used by one salmon farm - in 2010:

Sarafin (Sarafloxacin hydrochloride) was used by one salmon farm in - in 2002:

Read the data as an Excel spreadsheet online here
Earlier this year, GAAIA published damning data on staggering increases in the use of toxic
chemicals - including Azamethiphos, Deltamethrin, Emamectin benzoate and Hydrogen
Peroxide - on Scottish salmon farms. Read more via:
Press Release: "Sky-Rocketing Chemical Use on Scottish Salmon Farms"
The Sunday Times: "Record chemical use ‘of concern’ to salmon giant"
Press & Journal: "Scottish salmon farming ‘fighting a losing battle’ against sea lice"
Press Release: Scottish Salmon's Lethal Legacy
The Sunday Times: "Salmon industry toxins soar by 1000 per cent"

Antibiotic contamination of farmed salmon has been reported all around the world. In 2007,
the UK's Veterinary Residues Committee reported:

In 2008, the US Food & Drug Administration found Oxolinic acid and Flumequine in Chilean
farmed salmon. In 2008, the Canadian Food Inspection Agency found Amphenicol in
Chilean farmed salmon.
A study - "Reconnaissance of 47 antibiotics and associated microbial risks in seafood sold in
the United States" - published in the Journal of Hazardous Materials in 2015 detected
Oxytetracycline in farmed salmon; 4-Epioxytetracycline in farmed salmon; Ormetoprim in
farmed salmon and Virginiamycin in farmed salmon that had even been marked as antibioticfree [3].
The risks of antibiotic resistance - and threats to public health - has been long recognized by
the salmon farming industry [4]. Contamination of sediments and shellfish under salmon
farms with antibiotic residues has long been documented in the scientific literature [5].
Antibiotic use in Scottish salmon farming was described in 2001 as "comparable to Norway"
and the data disclosed here and published in Norway indicates that may still be the case [6].
Antibiotic use in Chilean salmon farming is much higher in comparison to both Scotland and
Norway [7].
Loch Duart claims on their web-site that they have "never used antibiotics" although the
antibiotics data provided by SEPA does include three prescriptions/cases in 2007 for Panacur
(Fenbenzadole). Fenbenzadole is described as "a broad spectrum benzimidazole anthelmintic
used against gastrointestinal parasites" [8].
Following a recent report of an increase in antibiotic use in cleaner-fish farming in Norway,
GAAIA filed a FOI request for data on antibiotic use in cleaner-fish farming [9].
Contact:
Don Staniford: 07771 541826 (dstaniford@gaaia.org)
Notes to Editors:
[1] Here's more information on the antibiotics used by Scottish salmon farms (2002-2015):
Florocol contains Florfenicol - it is used for the treatment of furunculosis (Aeromonas
salmonicida) infection and for the treatment of vibriosis (read more online here).
Aquatet contains Oxytetracycline Hydrochloride - it is used for the treatment and control
of Aeromonas salmonicida, and columnaris disease (read more online here).

Aqualinic contains Oxolinic acid - it is used to treat furunculosis, vibriosis and enteric
redmouth disease (read more online here).
Vetremox contains Amoxycillin trihydrate - it is used for the treatment of furunculosis
(Aeromonas salmonicida) infection (read more online here)..
A warning note by the National Office of Animal Health includes:
"Recent knowledge suggests resistance to antimicrobials in aquatic situations appears readily.
It is recommended that resistance patterns in relevant pathogenic bacteria should be
monitored."
Aquacil contains Amoxycillin trihydrate - manufactured by Novartis.
Panacur contains Fenbenzadole - it is used to treat Eubothrium (a stomach cestode)
outbreaks in marine salmon farms (it is also used in dogs as a de-wormer for gastrointestinal
parasites).
A Guidance Note issued by SEPA in 2007 included:

Sarafin contains Sarafloxacin hydrochloride - a quinolone - used to treat Vibrio. species.
[2] Here's a FOI refusal from the Veterinary Medicines Directorate in 2014 (following a FOI
request from GAAIA):

In a previous FOI reply dated 28 April 2014, the VMD disclosed the following data
(download as a one slide Powerpoint online here):
Figure: Sales of total antibiotics for fish only (tonnes active ingredient) by live weight
(‘000 tonnes) of animals (fish) slaughtered for food use 1993–2012

Note: Figure provides information on the total annual quantity of antimicrobials sold that
were authorised for use in fish for the period 1993-2012. Prior to this period the data on the
sales of antimicrobials were not consistently collected nationally and therefore are not
considered reliable. The data used to create this graph are included in the VMD annual sales
data reports, and in the 1999 Advisory Committee on the Microbiological Safety of Food
(ACMSF) report on ‘Microbial Antibiotic Resistance in Relation to Food Safety’,
(http://acmsf.food.gov.uk/acmsfreps/acmsfreports).
The VMD also referred GAAIA to a report titled "UK Veterinary Antibiotic Resistance &
Sales Surveillance, 2013":

The UK Veterinary Antibiotic Resistance & Sales Surveillance, 2015 report (published in
November 2016) included:

A presentation - "Medicines use in UK aquaculture" - by CEFAS in 2012 included:

A presentation - "Antimicrobials and Scottish salmonid aquaculture" - by the Scottish
Government in November 2016 included:

[3] An article - "Study identifies antibiotics in farm raised seafood" - published in
Aquaculture North America in 2015 reported:
"Researchers at the Arizona State University’s Biodesign institute examined antibiotic use in
shrimp, salmon, catfish, trout, tilapia and swai, originating from 11 countries. Of the 47
antibiotics evaluated, researchers discovered traces of just five. The fish were sourced from
Bangladesh, Canada, Chile, China, Indonesia, Mexico, Panama, Scotland, Thailand, the
United States and Vietnam.....The five antibiotics that showed up in detectable amounts were:
oxytetracycline in farmed tilapia, salmon and trout, as well as in wild shrimp; 4epioxytetracycline in farmed salmon; sulfadimethoxine in farmed shrimp, ormetoprim in
farmed salmon, and virginiamycin in farmed salmon that had even been marked as antibioticfree, according to the study."
Read the study in full via "Reconnaissance of 47 antibiotics and associated microbial risks in
seafood sold in the United States" (Journal of Hazardous Materials, January 2015)
Science Daily reported in 2014:
"The current study offers a warning that antibiotics present at levels well below regulatory
limits can still promote the development of drug-resistant microorganisms. The dramatic
increase in resistant and multi-drug resistant bacterial strains documented over the past three
decades indicates that much more thorough monitoring of seafood supplies is needed and a
better scientific understanding of the nexus of global aquaculture, antibiotic use, drug
resistance emergence, and regulatory measures."
[4] Antibiotic resistance:

The risks of antibiotic resistance - and threats to public health - has been long recognized by
the salmon farming industry:
"Reconnaissance of 47 antibiotics and associated microbial risks in seafood sold in the United
States" (Journal of Hazardous Materials, January 2015)
"Salmon Aquaculture and Antimicrobial Resistance in the Marine Environment" (PLoS One,
August 2012)
"Antimicrobial Use and Resistance in Aquaculture: Findings of a Globally Administered
Survey of Aquaculture-Allied Professionals" (Zooneses & Public Health, 2012)
"Antimicrobial resistance in aquaculture" (Reviews of Science & Technology, April 2008)
"Heavy use of prophylactic antibiotics in aquaculture: a growing problem for human and
animal health and for the environment" (Environmental Microbiology, May 2006)
"Occurrence of tetracycline resistance genes tet(M) and tet(S) in bacteria from marine
aquaculture sites" (FEMS Microbiology Letters, August 2004)
"Distribution of oxytetracycline resistance plasmids between aeromonads in hospital and
aquaculture environments: implication of Tn1721 in dissemination of the tetracycline
resistance determinant Tet A" (Applied & Enviromental Microbiology, September 2000)
"Antibiotic use in aquaculture: development of antibiotic resistance – potential for consumer
health risks" (International Journal of Food Science & Technology, April 1998)
"Bacterial resistance to antimicrobial agents used in fish farming: A critical evaluation of
method and meaning" (Annual Review of Fish Diseases, 1994)
"Long-range changes in oxytetracycline concentration and bacterial resistance toward
oxytetracycline in a fish farm sediment after medication" (Science of the Total Environment,
April 1992)
"Antibiotic resistance of Aeromonas salmonicida isolated from Atlantic salmon, Salmo salar
L., in Scotland" (Journal of Fish Diseases, May 1991)
[5] Antibiotic contamination of sediments and shellfish:
Contamination of sediments and shellfish under salmon farms with antibiotic residues has
long been documented in the scientific literature:
"Salmon Aquaculture and Antimicrobial Resistance in the Marine Environment" (PLoS One,
August 2012)
"Transient presence of oxytetracycline in blue mussels (Mytilus edulis) following its
therapeutic use at a marine Atlantic salmon farm" (Aquaculture, March 1997)
"Is sediment deposition the dominant fate of oxytetra"cycline used in marine salmonid farms:
a review of available evidence" (Aquaculture, November 1996)

"Spatial distribution of oxytetracycline and elevated frequencies of oxytetracycline resistance
in sediments beneath a marine salmon farm following oxytetracycline therapy" (Aquaculture,
October 1996)
"Antibacterial residues in marine sediments and invertebrates following chemotherapy in
aquaculture" (Aquaculture, October 1996)
"Concentration and persistence of oxytetracycline in sediments under a marine salmon farm"
(Aquaculture, June 1994)
"Long-range changes in oxytetracycline concentration and bacterial resistance towards
oxytetracycline in a fish farm sediment after medication" (Science of the Total Environment,
April 1992)
"Effects of oxytetracycline, oxolinic acid, and flumequine on bacteria in an artificial marine
fish farm sediment" (Canadian Journal of Microbiology, December 1992)
"Residues of oxolinic acid in wild fauna following medication in fish farms" (Diseases of
Aquatic Organisms, February 1992)
[6] Intrafish reported in 2002:

Data on antibiotic use in Norwegian salmon farming (2005-2015) is published by the
Norwegian Institute of Public Health:

Read more via "What Has Been Done to Minimize the Use of Antibacterial and Antiparasitic
Drugs in Norwegian Aquaculture?" and "Increased use of medicines in Norwegian fish
farming"
Fish Farming Expert reported (2 February 2017):

[7] Antibiotic use Chile:
A report - "Informe sobre uso de anticrobianos en la salmonicultura national" - published by
the Chilean Government in 2015 included:

http://oceana.org/blog/record-antibiotic-use-concerns-mount-chile%E2%80%99s-salmonfarms-are-brewing-superbugs
[8] Loch Duart claims on their web-site that they have "never used antibiotics":

However, the data provided by SEPA includes the following use of Panacur (Fenbenzadole):

Fenbenzadole is described as "a broad spectrum benzimidazole anthelmintic used against
gastrointestinal parasites".
A report by SEPA in 2007 included:

[9] Here's a FOI request filed by GAAIA with the Scottish Government and SEPA:
From: Don Staniford [mailto:salmonfarmingkills@gmail.com]
Sent: 07 February 2017 20:01
To: 'ceu@scotland.gsi.gov.uk'; 'AccesstoInformation'
Subject: FOI re. antiboitic use in cleaner fish (2013-2016)
Please provide information on the use of antibiotics in cleaner fish (2013-2016).
The 2015 fish farm production survey published in 2016 detailed a significant increase in the
use of wrasse and lumpsucker fish: http://www.gov.scot/Resource/0050/00505162.pdf

Please note a recent article detailing increases in antibiotic use in cleanerfish farms in
Norway:
Fish Farming Expert, 2 February 2017

Juvenile wrasse.
An appetite for antibiotics

A clear increase in the amount of antibiotics used in cleanerfish production has been reported
in Norway, although levels used in salmon themselves remain very low.
Author: Magnus Petersen
So revealed Atle Lillehaug, of the Norwegian Veterinary Institute, at the Frisk Fisk
conference in Bergen today.
“We’ve seen an increase in the number of printed prescriptions for cleanerfish, which appear
to require drug treatments more frequently,” he said.
All use and prescription of drugs for farmed fish must be reported to the Food Safety
Authority (FSA) through the Vetreg system. After this was adopted in 2011, these figures –
which could be compared with reported sales figures from pharmaceutical wholesalers – have
shown low antibiotic use in farmed salmon.
“Initially the numbers that were reported by the salmon industry and the sales figures were
not quite consistent, but these discrepancies have now been ironed out,” said Lillehaug.
Lillehaug observed that two-thirds of all antibiotics in farmed fish in Norway were used on
marine species, including cleanerfish, while cod, halibut, wolf fish and turbot all experienced
a rise in the number of prescriptions for antibiotics issued since 2011 too, although the
number of prescriptions does not necessarily equate to the volume of antibiotics used.
Figures from Vetreg show that the number of antibiotic prescriptions in 2011 was only 16,
while it has increased steadily since, rising to 126 during 2016. This seems to have risen in
line with the production of cleanerfish.
In 1987 about 50 tonnes of antibiotics were used by the country’s aquaculture industry, but by
2015 it had fallen to 217 kg, due to the introduction of vaccines, according to the researcher.
“Data from 2011-2015 show that have been between 30-50 prescriptions for the entire
aquaculture industry – about a third for use in the marine phase and two-thirds in freshwater
production,” he revealed.
However, in volume terms, salmon in the sea phase still use the most antibiotics – although
this has fallen from just over 800 kg in 2012 to just over 100 kg in 2015.
When it comes to trout, Lillehaug says that there is practically no use of antibiotics.
http://www.fishfarmingexpert.com/news/an-appetite-for-antibiotics/

What are the comparative figures for Scotland from 2013 to 2016?
Please include data on antibiotic use in cleaner fish farms (wrasse and lumpsucker) and any
correspondence on the use of antibiotics in cleaner fish farms.
Please consider this a request for information under the relevant Freedom of Information and
Environmental Information Regulations including both the Freedom of Information

(Scotland) Act 2002 and the Environmental Information (Scotland) Regulations 2004 (as well
as any other new or other regulations which may be appropriate).
Please provide this information electronically via email.
Please acknowledge receipt of this FOI request.
Many thanks and I look forward to a response shortly.
Best fishes,
Don
Don Staniford
Director, Global Alliance Against Industrial Aquaculture (GAAIA):
http://www.salmonfarmingkills.com
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