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Salmon farming uses fishmeal and fish oilSalmon farming uses fishmeal and fish oil



Key feed related ennvironmental challengesKey feed related ennvironmental challenges

1) The level of fishmeal and fish oil in salmon1) The level of fishmeal and fish oil in salmon 
and trout diets
1) Use based on nutritional knowlegde (a certain use1) Use based on nutritional knowlegde (a certain use 

because of nutritional factors and knowlegde a 
certain minimum is needed)

2) Used based on economic factors (fishmeal and fish 
oil are the most economic raw materials to use)

2) Th i i f fi h l d fi h il d i2) The origin of fishmeal and fish oil used in 
the diets
1) How are the fisheries used for fishmeal production1) How are the fisheries used for fishmeal production 

managed and how are their status regarded?



Historical development salmon diets NorwayHistorical development salmon diets Norway
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The level of fishmeal and fish oil in salmon and 
trout diets

• The fishfeed industry has for decades invested• The fishfeed industry has for decades invested 
in R&D to find alternatives to fishmeal and fish 
oiloil
– Today it has been succesful in under commercial conditions to 

substitute up to 80% of the oil in the diet with alternative oilsp %
– Fishmeal inclusion can be lowered to the region of 15-20% of the 

total diet, and nutritional scope for further decrease

• In most cases today the level of fishmeal and 
fish oil in the diets are decided by economic 
evaluation (and are higher than nutrional 
knowlegde would allow for)



The level of fishmeal and fish oil in dietsThe level of fishmeal and fish oil in diets

• The principal of using fishmeal and fish oil in• The principal of using fishmeal and fish oil in 
feed is not an environmental issue

Fi h d t f fi h fi h l d f h– Fish used to farm fish versus fish only used for human 
consumption directly,is an ethical question

A i l f i i d t t b bl• A growing salmon farming industry must be able 
to control its dependency of fishmeal and fish oil

T t l it d d t h th– To control its dependency means to have the 
nutritional knowlegde to be able to use alternatives if 
supply becomes scarcesupply becomes scarce



The origin of fishmeal and fish oilThe origin of fishmeal and fish oil

• Recent developments has put focus on which• Recent developments has put focus on which 
fish stocks that are used for fishmeal and fish oil 
productionproduction

• Are these fish stocks well managed?



Fishmeal origin BG Salmonfeed
2008

Rank Species Latin % Main area of origin
1 Anchoveta Engraulis ringens Peru and Chile1 Anchoveta Engraulis ringens Peru and Chile
2 Blue whiting Micromesistius poutassou North East Atantic
3 Herring Clupea harengus harengus North East Atantic
4 Fish trimmings North East Atantic
5 Jurell Trachurus sp Chilep

Sum Main species 88

6 Sardine Clupea bentincki Chile
7 Sandeel Ammodytes sp. North Sea
8 Mackrell Scomber scombrus North East Atantic

9 Merluza Merluccius australis   Chile
10 Sprat Sprattus sprattus sprattus North Sea
11 Capelin Mallotus villosus North East Atantic
12 Other
13 Boarfish Capros aper North Sea
14 Norway Pout Trisopterus esmarkii North East Atantic
15 Horse mackrell Trachurus trachurus North East Atantic

S Oth i 12Sum Other species 12

Total 100

54 South East Pacific54 South East Pacific
46 North East Atlantic

Nearly 90% from a few pelagic fisheries in the North 
E t Atl ti d S t E t P ifiEast Atlantic and Sout East Pacific

Data exclude Canada



The challengeThe challenge

• Fish feed producers can source fishmeal and• Fish feed producers can source fishmeal and 
fish oil world wide
Within one country one must assume that the• Within one country, one must assume that the 
fishmeal is produced according to national law 
and according to national fishery managementand according to national fishery management

• How to evaluate the quality of fishery 
i I l d N D k Pmanagement in Iceland,Norway, Denmark, Peru, 

Chile,Marocco, India, Thailand, Indonesia 
d h d d th li ?……… - and where do we draw the line?



A comparisonA comparison

FishmealCotton 
produced in 
India

Fishmeal 
produced in 
India

Used to 
produce a 

Used to farm 
a salmon inp

cotton shirt 
in Norway

a salmon in 
Norway

Is it an industry task to define that the cotton and the 
fishmeal produced in India are aceptable according tofishmeal produced in India are aceptable according to 
Norwegian environmental standards??



Towards a new futureTowards a new future

• The salmon farming industry must be transparent about• The salmon farming industry must be transparent about 
the origin of fishmeal (fish stocks used for fishmeal 
production)p )
– Demands information tracking and tracing

• End market demands (consumers, retailers, independent 
certification schemes) can influence future demands 
regarding the quality of fishery management of reduction 
(f ) fi h i(forage) fisheries
– Demands that the fishmeal industry produce products that can 

be identified and sourced according to the acceptable standardbe de t ed a d sou ced acco d g to t e acceptab e sta da d



Herring Blue whiting Fish trimmingsg Blue whiting Fish trimmings

The supplierThe supplier 
provides information 
about the species 
used for production



Report

LIMS
Laboratory information and

management system

Movex
(Main frame system)

management system
(Species and country)

Data warehouse



Report can be generated to track originReport can be generated to track origin



Herring for example SandeelFish trimmingsg for example SandeelFish trimmings

Product A
Fishmeal and fishoil originating 
from fish stocks responsible 
managed

Product B
Fishmeal and fishoil originating g g
from fish stocks not responsible 
managed (but legally caught and 
processed)

Note that only a small 
fraction of sandeel would 
make product A to be 
unacteptable



Information and physical tracking and tracing

Report

Data warehouse



Two classes of fishmealTwo classes of fishmeal

• If fishmeal (and fish oil) is going to be split into two• If fishmeal (and fish oil) is going to be split into two 
classes based upon environmental standards, it will have 
the following implicationsg p
– One has to be able to identify the product and keep it seperated 

during pruction and in the logistic chain from the fishmeal 
producer to the fishfeed producer and in the farming processproducer to the fishfeed producer, and in the farming process

– The fishmeal and fishfeed producer must have information 
systems and tracking and tracing systems in place to document 
the environmental quality of the fishmeal

• My estimate is that the whole salmon feed industry and 
fi h l i d t ill d l i t t (25 75fishmeal industry will need large investments (25 – 75 
million Euro??) to implement such a system



How to do thisHow to do this

• Where to set the bar• Where to set the bar
– Complies with FAO Code of Conduct for Responsible 

Fishing ?Fishing ?
– Complies with MSC, average score in Fishsource, 

Certified by friends of the SEA????Certified by friends of the SEA????
• Can the fishery be certified (North Sea Herring 

for example)?for example)?
• Can the producer be certified (but then what 

b t th fi h )about the fishery)
• Can a country get certified??



A confusing picture
Private opinion and advice

IFFO - Code of Responsible Practice
F d A lt t d d

g p

Scientific advice

Feed Aquaculture standards 
e.g. Soil Association (organic)
Farming standards –
Global Aquaculture AllianceScientific advice

ICES - N.E. Atlantic
IMARPE - Peru
IFOP - Chile

Global Aquaculture Alliance, 
Aquaculture Stewardship Council, 
Scottish Code of Practice

IMR - Icelandic waters
NOAA - W. Atlantic Farmer and retailer schemes

Individual farming companies and 

Guidance and control on how / when and how much to fish

most retailers have codes of practice

FAO - UN Code of Conduct for Responsible Fishing
Quota setting - NEAFC & coastal states e.g. EU, Norway, Iceland

CONSUMERCONSUMER



Summing upSumming up

• From an environmental point of view the• From an environmental point of view, the 
principle of setting standards regarding the 
quality of fishery management of reductionquality of fishery management of reduction 
fisheries is just and should be embraced by the 
salmon farming industrysalmon farming industry

• In order to fullfill such a principle, the fishmeal 
d fi hf d i d t t i t i dand fishfeed industry must invest in, and 

develop, their logistic systems and information 
tsystems



Summing upSumming up

• It will be difficult for the value chain to implement• It will be difficult for the value chain to implement 
more than one standard
Th t d d h ld b d fi d di t• The standard should be defined according to an 
independent stakeholder, like for example
– FAO Code of Conduct for Responsible Fishing

• Such a standard must be linked to an ecolabel 
so that the salmon produced from such fishmeal 
can be identified by the end consumer


