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Fishmeal & Fish Oil in the Media…..!



So…. What’s the real story?



Production

Fishmeal = c.5 million tonnes per annum

Fish Oil = c.1 million tonnes per annum



Markets



Mass Balance Marine 
Ingredients 
production (2010)

Process:



Raw material

FAO (2016) “non-official estimates for 
FM production from byproduct are 25-
35%”

Estimated by Shepherd, 2012 Calculated by Newton, 2016 Predicted by FAO for 2025 (2016)

25

75

Byproducts Whole fish

33

67

Byproducts Whole fish

38

62

Byproducts Whole fish



Whole fish raw material sources:

after Wijkström, 2011 



Marine ingredients are the foundation for modern fed 
aquaculture

• Fishmeal and fish oil feeds met farmed species 
nutritional needs in the early, developing industry

• Allowed development of technology in other areas, 
e.g. systems, farmed fish health, and therefore 
supported overall industry development

• Constraints in supply appeared once industry had 
reached sufficient scale

• Partial substitution in feeds prompted by economics 
(not sustainability) – especially for trout (profit 
margins)

• “Fishmeal and fish oil are still considered the most 
nutritious and digestible ingredients for farmed fish 
feeds” (FAO, 2016)

Source, FAO: 
http://www.fao.org/docrep/field/003/T5817E/T5817E
01.htm

http://www.fao.org/docrep/field/003/T5817E/T5817E01.htm


Aquaculture continues to grow, resulting in lower 
inclusion rates (supply ≠ demand)...

1990
•Fishmeal –

63.8% 

•Fishoil 23.4%

2000
•Fishmeal –

37.5%

•Fishoil – 30.7%

2010
•Fishmeal –

25.6%

•Fishoil – 17%

Ytrestoyl, et al. (2015) Aquaculture 448 365–374
http://dx.doi.org/10.1016/j.aquaculture.2015.06.023

Source: Fry, J.P. et al., 2016. Environmental health impacts of feeding crops to farmed 
fish. Environment International, 91, pp.201–214. Available at: 
http://dx.doi.org/10.1016/j.envint.2016.02.022

Reduction in inclusion rates driven 
mostly by price, not by 
sustainability 
concerns/certification……

http://dx.doi.org/10.1016/j.aquaculture.2015.06.023
http://dx.doi.org/10.1016/j.envint.2016.02.022


Nutritional importance:

• Fishmeal
• High in protein
• Excellent digestibility
• Amino acid profile (meets 

requirements for carnivorous fish 
species)

• Micronutrients – vitamins and 
minerals

• Fish oil
• Energy provision
• LC polyunsaturated fatty acids (EPA 

& DHA)

• Important factors for:
• Growth
• Quality
• Health



Importance of micronutrients – Minerals

Extract from: Ronald W. Hardy, University of Idaho, Fish Nutrition 

Research Differences and similarities with livestock nutrition and 
what the future holds. Part I.: http://www.pitt.edu/~super4/33011-
34001/33021.ppt

• Requirements vs. optimal 
growth/health?

• Fishmeal as source of calcium, 
phosphorus, selenium, zinc & 
others

http://www.pitt.edu/~super4/33011-34001/33021.ppt


Importance of micronutrients – Vitamins

Extract from: Ronald W. Hardy, University of Idaho, Fish Nutrition 

Research Differences and similarities with livestock nutrition and 
what the future holds. Part I.: http://www.pitt.edu/~super4/33011-
34001/33021.ppt

• Requirements vs. optimal growth/health?

• Different requirements for fish?

• Fishmeal as source of B-group vitamins;

• Fish oil as source of vitamin A, D.

“Unfortunately, limited research effort has been 
directed to characterize the pathological changes 
associated with disorders linked to nutrient deficiencies 
in fish”  
Lall, S. and Lewis-McCrea, L.M. (2007) Role of nutrients in skeletal metabolism and pathology in fish – An overview. Aquaculture 267, 3-19   doi:10.1016/j.aquaculture.2007.02.053

http://www.pitt.edu/~super4/33011-34001/33021.ppt


Marine Ingredients & Aquafeed Palatability

• Often overlooked

• Important = feed intake

• Fishmeal known to play an important 
role

“Poor palatability is a limiting factor for 
replacing fishmeal with other protein 
sources in aquaculture”

“The feed-palatability issue may be 
overcome, perhaps through the inclusion 
of krill meal”



Fish Nutrition - alternatives

• Protein:
• Soybean

• Wheat

• Bloodmeal

• LAPs

• Insect

• Algae

• Oil:
• Canola

• Camelina (future?) 

• Algae

Taken from: Shepherd C J1, Monroig O2 and Tocher D R2. 2015. Production of high quality, healthy
farmed salmon from a changing raw material base, with special reference to a sustainable Scottish industry.
A study commissioned by the Scottish Aquaculture Research Forum (SARF), http://www.sarf.org.uk/cmsassets/
documents/216181-554802.sarfsp007.pdf

Different amino acid profiles – may 
require supplementation to meet 
nutritional needs….



Changing Impacts as aquaculture grows…

https://doi.org/10.1016/j.envint.2016.02.022

https://doi.org/10.1016/j.envint.2016.02.022


Summary Comparison: Marine vs Terrestrial Ingredients

Group Parameter
Fishmeal Vegetable meals

Land Animal 

Proteins

Market Price ● ● ●

Market Consumer acceptance ● ● ●

Market Sustainability perception ● ● ●

Nutritional Protein content ● ● ●

Nutritional Energy content ● ● ●

Nutritional Antinutritional factors ● ● ●

Nutritional Digestibility ● ● ●

Nutritional Micronutrients ● ● ●

Environmental Water use ● ● ●

Environmental Energy use ● ● ●

Environmental GHG ● ● ●

Environmental Fertiliser use ● ● ●

Environmental Pesticide (& medicine) use ● ● ●

Environmental Land use ● ● ●



Case study – Faroe Islands

https://dsrqhvon5mja8.cloudfront.net/media/1542/bakkafrost-
presentation-cmd-7-june-2016.pdf

Bakkafrost data:

https://dsrqhvon5mja8.cloudfront.net/media/1542/bakkafrost-presentation-cmd-7-june-2016.pdf


Performance?

• Mortality rate

• Yield

• FCR

https://dsrqhvon5mja8.cloudfront.net/media/1542/bakkafrost-
presentation-cmd-7-june-2016.pdf

Bakkafrost data:

https://dsrqhvon5mja8.cloudfront.net/media/1542/bakkafrost-presentation-cmd-7-june-2016.pdf


Summary

• Marine ingredients are the foundation for modern fed 
aquaculture;

• Marine ingredients have nutritional benefits;

• Those benefits have +ve impacts on survival, growth and 
feed efficiency;

• All ingredients are complementary and support the growth 
of the aquaculture industry – volume is required;

• Measurable sustainability impacts cover all ingredients;

• Environmental impacts for marine ingredients differ from 
those of terrestrial ingredients (it is not a case of 
sustainability credentials).



“AWANIO”

As Well As…..

Not

Instead Of………


