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RAS helps to get larger smolts to sea
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Data source: Mathisen, Greig seafood. AquaNor 2013.

https://griegseafood.com/our-impact-post-smolt

Flow through RAS



Challenges with large post-smolts

• Performance of larger smolt could be poorer than 

smaller smolt

• bigger smolts have more issues related to 

mortality and also, in growth during the first period 

in seawater

• so many factors, it’s difficult to pinpoint which is 

giving the bigger smolt problems

• This report provides recommendation on optimal 

range for different prodction parameters in large 

post-smolt production
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Salinity: a crucial 
factor in producing 
quality large post-
smolts
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In RAS, it has been shown that 

12 ppt can provide better 

growth and skin health, but it is 

uncertain whether this is 

sufficient to maintain seawater 

tolerance in larger fish. Several 

farmers are testing 20 ppt, but 

effects on performance in the 

seawater phase have not yet 

been documented.

Optimal salinity during postsmolt stage. CtrlAqua factsheet.

- Knowledge mapping -production of large smolts 

(Ytrestøyl et al. 2023). 



What is a fish, anyway?
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60 – 70% water

ICF
72 %

ECF
25 %

Plasma
3 %

ICF – Intracellular fluid

ECF – extracellular fluid

More water than anything else.



How does fish maintain water balance in the body?
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• Osmo-conformers

− Hagfish

− Coelacanth

− Elasmobranchs

• Osmo-regulators

− Teleost
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Significance of the RAS within salmon
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seawater: 1100 mOsm/L

Body fluids: 300-400 m osm/L

Osmotic water loss

Freshwater: 50 mOsm/L

Body fluids: 300-400 m osm/L

Osmotic water gain

Large volume, dilute urine

Small volume, concentrated urine

Seawater 

drinking

Renin 

Angiotensin

System
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What happens when salmon is transferred to seawater?

Seawater 

drinking

saltwater: 1100 mOsm/L

Body fluids: 300-400 m osm/L

Osmotic water loss

Small volume, concentrated urine

lumenlearning.com

Although salmon drinks seawater, its not easy to absorb water

https://courses.lumenlearning.com/suny-wmopen-biology2/chapter/osmoregulation-and-osmotic-balance/


Salmon builds its own desalination plant
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Philip et al. 2021; Wilson et al. 2022

seawater:

H2O, Ca, 

Mg, Cl, 

and other 

ions



Magnesium flux in gastrointestinal tract as indicators 
of drinking in seawater
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Water and Mg-flux in the gut
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12 ؉

11-12 ؉ is ‘isosmotic 

point’

Over 12؉

Drinking increases 

rapidly

Salmon begins to 

drink gradually 

between 5-10 ؉

Ciavoni et al. 2024a 
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Drinking rate in salmon: how much does salmon 
drink?
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3.5 – 4.5 ml/kg/h 

in full strength 

seawater



Feed intake drops during early days after seawater 
transfer
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Flood et al. 2012Usher et al. 1991



What happens when drinking is blocked in seawater 
fish?
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Takei et al. 1998



What happens when drinking is blocked in seawater 
fish?
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Takei et al. 1998

Exteremely high 

plasma osmolality

Reduced blood volume 

(hypovolemi)mortality
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Drinking
Seawater 

transfer

Feed 

intake
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Not eating…

Sick or 

Stressed.. 

Can I get some water to 

drink first! 

Its dehydrating in here. 
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Drink & Dine.
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