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1. Lerøy RAS Belsvik

2. How we monitor fish welfare
with different welfare
indicators



• Evaluating welfare using

available tools

• Own experiences

• Best available practises and 

new research

• Good water quality

• Constantly improving

routines



Lerøy Sjøtroll Kjærelva Lerøy Laksefjord

Lerøy Midt Lensvik Lerøy Midt Belsvik

RAS facilities in Lerøy



Common goal

- Good quality smolt

- Healthy

- Properly smoltified



BELSVIK

- 2013

- 1120 tonns

- Over 50 million smolts so far

- Billund Aqua



Hatchery Startfeeding Ongrowing Presmolt Smolt



Hygienic barriers

- All in – all out

- Treatment of intake water, only freshwater

- 5 batches per year

- Disinfection of roe

- Separate sections, good hygienic routines

- UV disinfection on 1/3 of water in the loop between biofilters  to lower carrying capacity

WATER QUALITY & HANDLING



Environmental welfare indicators

- pH, O2, temp, sal

- Ammonium, ammonia, nitrite, nitrate

- CO2, TGP

- Outlet / inlet

- Turbidity

- Bacteria levels using Bactiquant

- ONLINE monitoring



Water quality
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Water quality in Presmolt 2, 2013-2018
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REDUCE & REMOVE PARTICLES!

- Reduce carrying capacity in the system

- Feeding control

- Tank hydraulics

- Optimal particle removal

 K-selection of microbial community

- High biodiversity

- MONMIC

- Lowers chance of opportunists



Group based welfare indicators

- Appetite, behaviour and mortality are monitored daily

- What is normal condition?

- Used to looking at the fish this way (behaviour, skin

scrapes)

- Quality of sludge from biofilters

- Microorganisms and bacteria

 Baseline

- Shift equilibrium when needed



Organ Pathogens

Gill Branchiomonas

Gill POX

Gill Costia sal.

Kidney Yersinia

Kidney IPN

Heart PMCV

Heart ISAV

Heart PRV

- Routine screening of all fish groups x2

- Startfeeding: ISA, IPN, Yersinia

- Smolt 

- MONMIC

- Fungus

Group based welfare indicators: Screening
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- Average mortality after

30 days (green) and 100 

days (black) after sea

transfer, divided into

spring/autumn

generation

- Average so far in 2018 is 

1,12 %



Routines

Daily

- Adjusting water parameters

- Mortality

Weekly

- Water sampling

- Chloride testing

- Evaluating fish (fishwell)

- Individual based welfare indicators

(fins, operculum, gills, skin scrapes)

- Growth

Monthly

- Testing fish

- Scale sampling

- Reporting (Health and water quality report)



Thank you!

CONTACT Julia Fossberg Buhaug, julia.fossberg@leroymidt.no, 93480701




