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The pilot. 

Introduction 

The Lifelong Learning Centre of the Westfjords was leading in a project on creation of 

educational material on fish welfare in relation to salmon fish farming. The project was carried 

out in collaboration with Ann Cecile Hilling, who has a master´s degree in coastal equipment 

studies in aquaculture and was the project´s expert leader, and the fish farming company 

Arnarlax. The structure of the course and the course material are available both in Icelandic and 

English. The course was piloted in 2021 with a veterinarian who had extensive experience in 

the aquaculture sector. 

The Fish welfare course deals with the training of personnel working in fish farming with the 

purpose of producing a basic training material for aquaculture workers who are mostly manual 

laborers. It is crucial for the workers to be aware of the health state of the salmon fish and the 

course is a step to satisfy the needs of the industry for increased knowledge and skills of their 

employees. The main health problems of farmed fish are reviewed, how they can be identified 

and dealt with. 

Objective 
The objective of the project is to encourage managers and aquaculture staff to consider the 

health and welfare of salmon fish. Also, to minimize the risk in fish farming through education. 

Research has shown that the main risk in fish farming is the staff themselves. However, this risk 

can be decreased with more information and staff training. 

Structure, materials, and approach 

The Fish welfare course 

The main topics of the course are biology and physiology, animal welfare and physiological 

responses, diseases of salmon and diseases prevention and treatments. The course is broken up 

into four sections, with each section's teaching time expected to be two hours. Teaching is in the 

form of lectures and slide shows, videos are shown and there are discussions about the subjects. 

The structure of the course is as follows: 

Part one: Biology and physiology 

Salmon life cycle 

•The salmon life cycle and life cycle of Atlantic salmon in the wild. 

Life in fresh water 

• The spawning seasons. Spawning, hatching, and “homing”. 

Smolting of sea-going juveniles 

• Preparation for life in the sea. 

• Length of stay. 

• Changes in juveniles during the formation of a smolt dress. 
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Senses 

• Salmon physiology. 

• Role of swim bladder. 

• The salmon's armor and how the skin and scales protect the fish. 

• Salinity control. 

• The gills and their role. 

• Metabolism. 

• Senses, smell, sight, taste, hearing, balance and the "second ear" of the salmon. 

Part Two: Animal welfare and physiological responses 

What is animal welfare? 

• The concept of animal welfare and how it is measured. 

• Well-being and health are discussed. 

• Rules and regulations in Iceland. 

Needs of salmon 

• Food gathering. 

• Breathing. 

• Maintenance of physical health and hygiene. 

• Safety, rest. 

• Social relations, sexual behavior, exploratory needs. 

Welfare indicators 

• Measurements, observations, information, and analyses. 

• Laws on animal welfare, Icelandic regulation. 

Physiological responses 

• Major environmental changes. 

• Development of diseases. 

Stress 

• Advantages and disadvantages of stress response. 

• Three stages in the stress response. 

• Stress in fish and the changes that stress can produce. 

Pain 

• Fish’s perception of pain. 

• Research. 

• Safety is paramount. 

Part three: Diseases 

Non-communicable diseases 

• Nutrition and deficiency symptoms. Digestive problems, oversaturation. 

• Damage caused by machinery. 

• Hemorrhagic diseases, injuries caused by predators. 
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• Degeneration. 

• Water quality, hypoxia. Sea and freshwater. 

Infectious diseases 

• Direct and indirect infections. 

• Horizontal or vertical infections. 

Bacterial infections 

• Kidney disease (BKD) Renibacterium salmoninarum, development of vaccines. 

• Typhoid fever (Furuncolosis) Aeromonas salmonicida, vaccinations. 

• Cold water vibriosis Vibrio salmonicida, ways of transmission, symptoms, spread, 

treatmentand vaccinations. 

• Chlamydia disease (PGI) Epitelocystis, origin, symptoms, no cure, cost. 

• Rubella (Yersinosis) Yersinia ruckeri, ways of transmission, symptoms, preventive 

measures,treatment. 

• Winter sore, Moritella Viscosa, causes, environment, distribution, symptoms, treatment. 

Viral diseases 

• IPN (Infectious Pancreas Necrosis) Birnaviridae, ways of transmission, mortality, symptoms, 

prevention. 

• PD-disease/Pancreatitis Salmonis alphavirus togaviridae, disease diagnosis, symptoms, ways 

of transmission, prevention. 

• ISA disease- Haemophilus Orthomyxoviridae, ways of transmission, consequences and costs. 

ISA sickness- HPR virus, prevention. 

Protozoa 

• Salmon lice Lepeophtheirus salmonis origin, symptoms, life cycle of salmon lice, 

consequences, treatment. 

• Gray louse Caligus elongatus, distribution. 

Fungal infection 

• Saprolegnia infection routes, consequences, preventive measures, treatment. 

Part four: Prevention and treatments 

Knowledge 

• Experience, learning. 

• Routines, records and action plan. 

Regulations on aquaculture 

• Notification and registration obligation. 

• Investigations, involvement of a veterinarian. 

Procedures 

• Regional procedures, infection control plan, health certificate, disinfection. 

• Access to facilities, hygiene, safety, and protective clothing. 

• Dead fish release, the response plan: Diseases. 

• Station procedures, equipment and its transport between stations, cleaning of feed barge, 
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resting station. 

• Registration forms - Lice counting - registration of dead fish. 

Preventive measures 

• Timeline of fish farming. 

• Fresh water phase. 

• Sea phase. 

• Approval of medicines, vaccines. 

Treatment 

• Medical Treatments, Fish Disease Committee. 

• Approved medication and other treatments, bathing, Slice- medicated feed. 

Summary 

• The importance of fish welfare for production. 

• Healthy fish is quality fish. 

• Key points: Procedures, knowledge and techniques to contain disease and prevent 

transmission. 

• Drug-free lice treatment, natural treatments, breeding, technical treatments. 

The target group 
The target audience of the course are mostly those with short formal education and work as 

generally manual laborers. The course material is also suitable for newcomers. The course is 

intended to provide students with the chance to develop their professional abilities and take on 

more responsibilities. It is important that the participants have the opportunity to participate in 

discussions about the subject in which the instructor is involved. It is suitable for the course to take 

place at the workplace and during working hours. 

The pilot 

The course was piloted for a group of ten. The group was mixed with variety of backgrounds, 

including both those with experience in aquaculture and those who were new to the field.. Trial 

lessons took place in the premises of the Lifelong Learning Centre in Ísafjörður. It is recommended 

that the course should take place at a fish farm, but it was not possible at the time due to 

restrictions brought on by the Covid 19 pandemic. On-site teaching, however, is the focus in for the 

future. 

The duration of the course was eight hours, four lessons, two hours at a time. The teaching was 

based on the lesson plan and was in the form of lectures, slide shows and discussion groups. Videos 

related to the course and fish farming were also shown. The course aimed to encourage students to 

strengthen their working skills. At the end of the course, the students were introduced to further 

studies in the field of fish farming and encouraged to continue education. 

Collaboration 
As mentioned before, Arnarlax participated in the development of the course. The course is available 

in Icelandic and in English and as such can serve a wider group of participants. It is an obvious and 

natural requirement as the majority of fish farming companies in Iceland have staff of foreign origin. 

The participation of the Lifelong Learning Centre of the Westfjords in the Blue Mentor project made 
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it possible to complete the development of the material for the course and holding of a pilot class. 

This will make the course more accessible to the diverse workforce of aquaculture enterprises and 

give more staff members the chance to advance their professional knowledge of fish biology, 

physiology, and welfare. 

Achievements of the project 
There is a great need for more education for various target groups within the aquaculture secor. The 

general manual laborers with short formal education is a target group that needs special attention 

within the industry. These are the laborers who are closest to the fish production and therefore 

need to be well trained and informed about the risk of the industry. The course will have an effect 

and strengthen the fish farm companies’ ability to train newcomers in the aquaculture industry. 

Participants will have a basis for further training and education which is increasingly in demand. Fish 

farming is a new profession in Iceland that is expected to expand even further. 

Outputs 

• The Fish welfare course, including slides, which is intended for general manual laborers with 

a short formal education. Instructional slides on the subject are attached. 

• The suggest structure for the Fish welfare course. 

• A piloted lessons on the course. 
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