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Executive Summary 

 

Objectives  

To educate a new generation of aquaculture researchers and industry stakeholders who 

focus on sustainable exploitation of their new knowledge, skills and tools to advance an 

innovative European aquaculture sector. The set-up of the training courses will centre on 

fostering a culture of cooperation between all parties involved. 

 

Rationale:  

To foster and build the human capital of the European aquaculture sector several goals are 

set by the Strategic Research and Innovation Agenda of EATiP to which AQUAEXCEL2020 

will contribute. All AQUAEXCEL2020
 training courses are multi-partner collaborations bringing 

together unique knowledge, tools and skills to create innovative modules that promote and 

enable peer-to-peer networking and collaboration. Participative training design ensures 

exchange and mutual learning between trainers and participants from both academia and 

industry. New models and partnerships for learning are explored for future recurrence, 

encouraging career development and innovation in the sector. Access to Research 

Infrastructures (knowledge, facilities and experience) will add value to the training. The 

training courses are state-of-the-art, transferring new knowledge and insights originating from 

the research and services carried out and created by AQUAEXCEL2020, and building upon 

outputs, tools and achievements from FP7-AQUAEXCEL. 

 

Main Results: 

The AQUAEXCEL2020 training course “Laboratory Animal Science for Aquatic Research 

Facilities” was the third face-to-face course in the AQUAEXCEL2020 training course series 

and was provided by the Institute of Marine Research (IMR) (Norway), with the expertise of 

Nofima (Norway), Nancy-Université (France), Wageningen University & Research (WUR) 

(the Netherlands), Norwegian University of Science and Technology (NTNU) (Norway). The 

objective of this course was to train researchers in effective experimental design, 

experimental modelling, application of sampling regimes and maintenance of aquaculture 

systems by focusing on topics including; ways of Reducing, Refining and Replacing fish in 

experiments, transfer protocols for optimal welfare and performance, water quality and 

welfare in aquaculture, correct fish handling and scaling, and tank size and fish 

management. 

 

This AQUAEXCEL2020 training course took place in June 2019 with 22 participants attending, 

who were selected based on their submitted applications. The course included lectures, 

practical exercises, technical visits and a mini seminar. This mini seminar took place at Matre 

research station and covered the history of research on three major industry-related subjects; 

sexual maturation, skeletal deformities and cage environment, and fish welfare, and also 

described how small-scale animal research has been used to develop the industry 

techniques and solve their problems. This mini seminar gave the course participants a 

unique insight into the latest scientific advances in these important areas of laboratory animal 

science in aquatic research facilities.  

 



AQUAEXCEL2020 Deliverable D4.4c 

 

Page 3 of 54 

 

Authors/Teams involved: Rebecca Doyle (AquaTT), Marieke Reuver (AquaTT), Peadar O’ 

Raifeartaigh (AquaTT), Tom Hansen (IMR), Ragnar Norvedt (IMR), Jonathan Nilsson (IMR), 

Frode Oppedal (IMR), Nina Sandlund (IMR), Joachim Nordbø (IMR), Birgitta Norberg (IMR), 

Lene Kleppe (IMR), Liv Søfteland (IMR), Per Gunnar Fjelldal (IMR), Dag Atle Tuft (NFSA), 

Elin Kjørsvik (NTNU), Signe Dille Løvmo (NTNU), Martin Føre (NTNU), Ep Eding (WU), Åsa 

Espmark (NOFIMA), Sylvain Milla (UL), Geertje Schlaman (WU).  



AQUAEXCEL2020 Deliverable D4.4c 

 

Page 4 of 54 

 

 

Contents 

Executive Summary ................................................................................ 2 

1. Introduction ..................................................................................... 5 

2. Face-to-face course 3 ..................................................................... 6 

2.1 Pre-course activities ................................................................................... 6 

2.2 Course activities .......................................................................................... 8 

2.3 Post-course activities ................................................................................. 9 

3. Conclusions .................................................................................. 10 

Glossary ................................................................................................ 13 

Document information ........................................................................... 14 

Annex 1: Promotional Leaflet ................................................................ 15 

Annex 2: Application form for training course ........................................ 17 

Annex 3: Course Agenda ...................................................................... 18 

Annex 4: Course Tutors ........................................................................ 19 

Annex 5: Participant List: Training Course ............................................ 20 

Annex 6. Participant list: Industry seminar ............................................. 21 

Annex 7. Survey results ........................................................................ 22 

Annex 8: Certificate of Participation ...................................................... 53 

Annex 9: Check list ............................................................................... 54 
 

 

 



AQUAEXCEL2020 Deliverable D4.4c 

 

Page 5 of 54 

 

1. Introduction 

 
AQUAEXCEL2020 aims to foster a culture of cooperation between European aquaculture 

Research Infrastructures (RIs), the associated research community, the aquaculture industry 

and other relevant stakeholders, which will help develop a more efficient and attractive 

European aquaculture Research Area leading to a sustainable and globally competitive 

European aquaculture sector. One of AQUAEXCEL2020’s specific aims is to provide state-of-

the-art unique training courses to educate a new generation of aquaculture researchers and 

industry stakeholders who focus on sustainable exploitation of their new knowledge, skills 

and tools to advance an innovative European aquaculture sector. Work Package 4 of 

AQUAEXCEL2020 has a dedicated task focused on training a new generation of aquaculture 

researchers and industry stakeholders. 

 

Nine technical training courses in total will be organised by different AQUAEXCEL2020 

partners offered to people within and outside the partnership. The courses will focus on 

different aspects of aquaculture experimentation to foster a culture of cooperation between 

all parties involved. These training sessions will transfer new knowledge and insights 

originating from the research and services carried out and created by AQUAEXCEL2020. 

 

This AQUAEXCEL2020 training course which was held on “Laboratory Animal Science for 

Aquatic Research Facilities” was a five-day face-to-face course with the objectives of training 

researchers in effective experimental design, experimental modelling, application of sampling 

regimes and maintenance of aquaculture systems by focusing on topics including; ways of 

Reducing, Refining and Replacing fish in experiments, transfer protocols for optimal welfare 

and performance, water quality and welfare in aquaculture, correct fish handling and scaling, 

and tank size and fish management. 

 

Experiments with fish usually involve extensive use of laboratory facilities and run for long 

periods of time. Understanding the European legislation around animal science in research 

and the ethical requirements to be considered when working with animals in aquatic research 

facilities is considered highly important for aquaculture researchers and industry 

stakeholders. The AQUAEXCEL2020 project has an Ethics Advisor (EA) who is independent 

from the AQUAEXCEL2020 consortium and is appointed by the Executive Committee. The 

remit of the EA is to ensure that all AQUAEXCEL2020 research is carried out to a high ethical 

standard and complies with the 2010/63/EU Directive on the protection of animals used for 

scientific purposes, especially as it relates to the “3Rs” (replacement, reduction and 

refinement). This course was developed to cover the same content – European legislation 

and the 3 Rs.  

 

In total 17 tutors contributed to this training course (see Annex 4). 16 tutors are working in 

research institutes which are partners in the AQUAEXCEL2020 consortium (IMR, WU, NTNU, 

UL, Nofima) and one was an external contributor (NFSA). These leading experts presented 

on the current European legislation around animal science in research and the ethical 

requirements to be considered when working with animals in aquatic research facilities. The 

participants were trained in effective experimental design, experimental modelling, 

application of sampling regimes and maintenance of aquaculture systems by focusing on 
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topics including; ways of Reducing, Refining and Replacing (3Rs) fish in experiments, 

transfer protocols for optimal welfare and performance, water quality and welfare in 

aquaculture, correct fish handling and scaling, and tank size and fish management. 

 

The laboratory animal science training course included i) legislation, ethics and the 3Rs and 

welfare, ii) experimental models and model animals, iii) experimental fish handling, iv) scaling 

and experimental design, v) modelling exercises vi) technical visits. Additionally, a mini 

industry related seminar was organised which included topics such as sexual maturation, 

skeletal deformities and cage environment, behaviour and fish welfare. This mini seminar 

was led by scientists working closely with the industry, giving the participants an insight into 

the latest discussions and scientific advances in the sector.  

 

2. Face-to-face course 3 

2.1 Pre-course activities 

A promotional leaflet to promote the Training Course “Laboratory Animal Science for Aquatic 

Research Facilities”  was developed (Figure 1) and distributed through several channels 

such as the AquaTT aquaculture mailing lists, the European Aquaculture Society (EAS) 

distribution channels, Federation of European Aquaculture Producers (FEAP) and European 

Aquaculture Technology and Innovation Platform (EATiP) distribution channels, EuroMarine 

(the European marine science network), the project website (Figure 2), social media and the 

partners’ channels. Annex I shows the promotional leaflet. 

 

    
Figure 1: Promotional leaflet for Laboratory Animal Science training course 
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Figure 2a: Screenshot of website promotion and application details for Laboratory Animal 

Science for Aquatic Research Facilities training course https://aquaexcel2020.eu/training-

courses/upcoming-training-courses-apply-now 

 

 

 

https://aquaexcel2020.eu/training-courses/upcoming-training-courses-apply-now
https://aquaexcel2020.eu/training-courses/upcoming-training-courses-apply-now
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Figure 2b: Screenshot of website promotion (news section) for Laboratory Animal Science for 

Aquatic Research Facilities training course - https://aquaexcel2020.eu/news/apply-now-free-

aquaexcel2020-training-course-laboratory-animal-science-aquatic-research 

 

The application period of the course was open from 15 March 2019 until 18 April 2019 and 

applicants were required to complete a registration form (Annex 2) and a statement of 

motivation, and email both together with their CV to aquaexcel@aquatt.ie. 

 

The target audience was primarily aquaculture researchers and students, and aquaculture 

industry stakeholders working directly with animals.  

 

34 individuals in total applied to participate in this training course, while the maximum 

number of participants possible was 25. A selection procedure to create a shortlist was put in 

place by IMR to evaluate applicants based on their CVs and motivation letters. 25 

participants were selected, while 22 attended due to some last minute cancellations.  

 

The training programme from the AQUAEXCEL2020 project is set up to improve the research 

capacity across Europe. The programme is targeted at training a new generation of 

aquaculture researchers and industry representatives working in the field in one of the EU 

member states or new members and associated states of the enlarged EU, facilitating 

access with special focus on young researchers. Based on this, participants were selected 

on the criteria: focus on candidates based in EU and new member states but including a few 

non-EU candidates where increased collaborations could be of benefit to Europe, and 

professionals and scientists working in the laboratory aquatic animal science field with the 

ability to contribute to improving research capacity in this area across Europe. 

2.2 Course activities 

25 aquaculture professionals from 13 different European countries were selected to attend 

the AQUAEXCEL2020 face-to-face training course on Laboratory Animal Science for Aquatic 

Research Facilities. 22 of the selected participants attended the course (see participant list in 

Annex 5). The activities during the training course are presented in detail in the course 

agenda in Annex 3 and course tutors and their contact details are listed in Annex 4.  

 

The course tutors emailed most of the lecture presentations to the participants after the 

training course. This included a modelling exercise for the participants to practice and a link 

to the FISHWELL book online (details below).   

 

The first day of the training course began with a welcome from course tutor and organiser 

Tom Hansen of IMR. This was followed by a day of lectures including topics such as 

laboratory animal science legislation in Europe, severity assessment, larval quality in relation 

to welfare, the FISHWELL book, and a visit to the Disease challenge lab in Bergen which 

also included a presentation. The participants were given access to the web-based 

FISHWELL book which is a 350 page book covering fish welfare. 

 

On the second day participants got a ferry to IMR’s Austevoll research station. Participants 

learned about the research station, its facilities and animals, and about experimental models 

and model animals, CRISPr, and cell lines and primary cultures.  

https://aquaexcel2020.eu/news/apply-now-free-aquaexcel2020-training-course-laboratory-animal-science-aquatic-research
https://aquaexcel2020.eu/news/apply-now-free-aquaexcel2020-training-course-laboratory-animal-science-aquatic-research
mailto:aquaexcel@aquatt.ie
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On the third day of the training course lecture topics included representative sampling from 

small and large fish groups, water quality and welfare, pros and cons in stress trial setups 

and minimum disturbance at sampling, transfer protocols for optimal welfare and 

performance in Atlantic salmon, and biosensors and tags. 

 

The morning session of the fourth day of the training course was focused on experimental 

design and power and analysis, tank size and fish management history in experimental 

design matters, and welfare, stress and pain. The afternoon was dedicated to modelling, with 

the first session exploring a computer model for experimental planning. For the second 

session the participants carried out their own experiments in a modelling exercise.  

 

The final day of the training course consisted of the mini industry seminar and was based in 

IMR’s Matre facilities. The participants learned about IMR Matre, sexual maturation in fish, 

skeletal growth and deformities, and cage farming and its challenges, from scientists who 

have worked close to the industry for decades.   

 
 

Figure 4a: Participants at IMR’s Austevoll research station, Norway 

 

 

Figure 4b: Participants viewing the cage facilities at IMR Matre, Norway.  

 

 

Figure 4c: Participants at a lecture by Sylvain Milla (UL) during the training course in IMR.  

 

2.3 Post-course activities 

After completion of the course, participants were asked for feedback via an online survey 

(Figure 6), of which the results are given in Annex 7. These results will help the training 

course organisers to improve the distance learning course and future AQUAEXCEL2020 face 

to face training courses, and evaluate the need for future laboratory animal science in 

aquatic research facilities training courses. The results of this evaluation exercise were 

confidential and anonymous so participants could be honest in their comments. The survey 

was online and took about 15 minutes to complete. 
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Figure 6: Print screen of welcome page of the online evaluation survey. 

 

Participants were given a certificate of participation if requested upon completion of the 

course (Annex 8). Lectures were emailed to the participants after the course.  

 

AquaTT organised pre- and post-course activities, such as finalising course design, 

developing a promotional leaflet, certificate of participation, and practical information 

documents, assisting in the organisation, managing the registrations, publishing and 

promoting the training courses, as well as carrying out and analysing the evaluations. 

 

3. Conclusions  

 

Most participants heard about the course through the AQUAEXCEL2020 website (50%) and 

from colleagues (38%). 6% of participants found the course through an internet search and 

6% heard about it through the AQUAEXCEL2020 Twitter. The online feedback survey was 

answered by 19 attendees, and all results are included in Annex 7.  

 

31% of the respondents received travel and subsistence funding to attend this course from 

their employers, while 25% were self-funded and 25% received project/grant funding.  

 

The training course achieved the desired objective to train researchers in effective 

experimental design, experimental modelling, application of sampling regimes and 

maintenance of aquaculture systems by focusing on topics including; ways of Reducing, 

Refining and Replacing fish in experiments, transfer protocols for optimal welfare and 

performance, water quality and welfare in aquaculture, correct fish handling and scaling, and 
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tank size and fish management. This is evident as the percentage of respondents with 

detailed knowledge of laboratory animal science in aquatic research facilities increased from 

31% before the course to 80% after the course. No respondents had expert knowledge of 

this area before the course, but this increased to 6% after the course. Before the course 18% 

of respondents felt they only had basic knowledge of this area, but after the course this 

decreased to 0%. 

 

The respondents’ feedback showed positive results of the course. 100% agreed that the 

course duration was good and that the procedure for registration was clear and simple, 94% 

agreed the information leaflet was informative and visually attractive, 88% agreed that the 

communication of the course was clear and 100% agreed that the information before the 

start of the course was clear. The main conclusion from this feedback is that the following 

AQUAEXCEL2020 face-to-face training courses should follow the steps taken for this course in 

terms of registration, course duration, promotional leaflet and communication. 

 

The majority of respondents gave the course a positive grade with 50% selecting a grade of 

good and 25% selecting a grade of excellent. 25% gave a grade of average to the overall 

course. No respondents rated the course poor or below average. 

 

Some examples of reasons for the excellent grades were: 

 

• “It was a well-organized course. Especially, Visitation of the research station was 

logical and instructive.” 

• “It was an excellent where I learn a lot about the research they are doing in Norway 

and the facilities they are having” 

 

When deciding to enrol for the training course, 100% of respondents valued course content 

as a very or extremely important factor. 56% valued the course trainers as a very or 

extremely important factor, 62% valued the course as free to enrol as a very or extremely 

important factor and, 81% valued the course organisers as very or extremely important.  

 

The best things about the training course which were mentioned by participants in the survey 

included: 

•  The field trips – “the facilities available for your researchers were spectacular. The 

trips gave insight into how aquaculture research should be performed. Highly 

impressed!” 

• The opportunity for participants to exchange with the tutors. 

 

Areas were there were suggestions for improvement for future AQUAEXCEL2020 training 

courses included:  

• Organization – “for example it happen two times that there was no time to go for a 

lunch to institute's canteen.” 

• “Less talks and more lab work” 

•  “Not cover so many topics and concentrate on the most important.” 

•  “During the course at least one sandwich could be given for lunch.” 
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For future laboratory animal science for aquatic research facilities courses participants 

suggested the following topics:  

• Add other practical components to the course, such as proper netting techniques, and 

euthanising demonstration 

• Legislation aspects on the use of fish and aquatic animals in lab experiments to be 

covered in more detail 

• More information on early life stages 

 

The overall results from the online survey show that the vast majority of respondents were 

very satisfied with their experience and increased their knowledge of laboratory animal 

science in aquatic research facilities. 92% of respondents indicated that they would be 

interested in attending a follow-up course, with the remaining 8% selecting maybe interested. 

An overwhelming 100% said that they would recommend this course to a fellow 

student/colleague. The survey results demonstrate how worthwhile and beneficial the 

participants found the course and how it has successfully increased knowledge of laboratory 

animal science in aquatic research facilities for all of the respondents.  
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Glossary 

 

AQUAEXCEL2020: AQUAculture Infrastructures for EXCELlence in European Fish Research 

towards 2020 

 

EA: Ethics Advisor 

 

EAS: European Aquaculture Society 

 

EATiP: European Aquaculture Technology and Innovation Platform 

 

FEAP: Federation of European Aquaculture Producers 

 

IMR: Institute of Marine Research  

 

NFSA: Norwegian Food Safety Authority  

 

NTNU: Norges Teknisknaturvitenskapelige Universitet  

 

RI: Research Infrastructure 

 

WU: Wageningen University  
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