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Production phases Processes

Aim Of the ** Broodstockmanagement % Grading,
Welfare Guide transportation
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Classifying Welfare Indicators
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Available
LabW!Is

Under development
(various TRLs)

https://royalsocietypublishing.org/doi/10.1098/rs0s.191220
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Broodstock Welfare Challenges

1. Tagging 3. Spawning

induction

http://www.seagrant.umn.edu/

https://www.uidevices.com

m 4. All year-round

(stripping/biopsy)

egg production

v' Anaesthesia
v" Social context
v’ Sex ratio
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http://www.seagrant.umn.edu/
https://www.researchgate.net/profile/Kenneth_Leber

Broodstock OWIs

Environmental

Oxygen
Temperature
Salinity

pH

Stocking density
Lighting
Turbidity
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Biological
Stock indicators Individual indicators
Mortality Health
Appetite Injuries
Growth Sexual maturation
Behaviour Spawning

Egg & sperm quality
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Pre-growing Welfare Challenges

A. Production Systems

Flow-through indoor tanks

Recirculating Aquaculture System
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Pre-growing Welfare Challenges

B. Operations

1. Grading
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Pre-growing Welfare Challenges

B. Operations
4. Transportation

- Crowding

- Confinement
- Netting

— Air exposure
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Novel tank
Social stress
Water change
Transportation

Crowding
Confinement
Netting
Novel tank
Social stress
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Pre-growing OWIs

Environmental Biological
Stock indicators Individual indicators
Oxygen Mortality Health
Temperature Appetite Injuries
Salinity Growth Respiration rate
pH Behaviour
Stocking density
Lighting

Turbidity
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On-growing OWIs

Environmental Biological

Stock indicators Individual indicators
Oxygen Mortality Health
Temperature Appetite Injuries
Salinity Growth Respiration rate
pH Behaviour Haematocrit and haemoglobulin
Stocking density Plasma glucose & lactate
Lighting

Turbidity
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Follow up

1 | 2 | 3 1 | 2 | 3 Development of a morphological
scheme for classifying key external
morphological welfare indicators

Application of Al systems

Figures: C. Noble et al., 2018
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Harvesting - Humane
Slaughter

Asphyxia & chilling

in ice water slurry
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Electro-stunning
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Thank you
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