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OVERVIEW

Aquaculture innovation has a key role to play in the success of blue growth and sustainability,
contributing to competitiveness, resource efficiency, job creation, as well as protecting and providing
services to marine and coastal ecosystems. The aquaculture industry is looking for alternatives that
promote economically profitable farming with a very low environmental footprint, committed to animal
welfare and nutritional quality of the product. Access2Sea project is compromised with these targets and
besides is improving accessibility to the marine space, supporting SME to boost business models and
elaborating innovative tools or methodologies.

Access2Sea’s project count on four areas of intervention to boost aquaculture SME’s: Social
Acceptance, Spatial Planning, sustainable Business Models and, in parallel, Pilot Projects
developed with the purpose of materialising the results obtained throughout the project execution.

Pilots projects have been developed to answer to the key fields of the project: (1) Improve the social
acceptance of those activities; (2) Support the sustainable aquaculture activities (new and existing)
and spatial planning; (3) Take advantage of business opportunities detected.

Each pilot action carried out during the project execution were previously framed in these three main
objectives: Pilot action 1, New aquaculture sites, satisfied the necessities observed in (2). Pilot action 2,
aquaculture activities installation, was framed as part of (3) in addition to Pilot action 5, Feed intake
simulation model. Pilot action 3, sustainable aquaculture, and Pilot action 4, social acceptance
activities, were developed in the context of (1).
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PILOT ACTION 4: Aquaculture activities social acceptance

1. INTRODUCTION

Fish welfare is a controversial topic which is impacting the social acceptability of salmon farming. Every
year 50 million lumpfish are deployed in salmon cages to eat sea lice - a parasite that feeds on the skin
of Atlantic salmon. Consumers and retailers generally support the use of cleaner fish to control sea lice
but only if the welfare of lumpfish is not compromised.

This pilot created the lumpfish Welfare watcher a tool that allows fish farmers to monitor and record
the welfare of lumpfish and take remedial actions.

IMPLEMENTATION SUMMARY

CSAR researchers developed and validated a rapid Lumpfish Operational Welfare Score Index
(LOWSI) in collaboration with salmon and lumpfish farmers. This followed a step by step
process, where initially biometric and Welfare data as recorded from fish hatcheries and
salmon farms. Stakeholders were consulted and an initial prototype of the scoring index was
presented in a workshop and optimized following farmers recommendations.

Once the LOWSI was optimised we worked with fish farmers, software developers, and
designers to créate the tool.

2. PILOT DESIGN

Aims: To develop tailored tools to monitor and improve the welfare of lumpfish

Objectives:

To develop four innovative and complementary solutions, spanning TRL7 to TRL9, to help
farmers monitor the welfare of lumpfish and take remedial actions:

A diagnostic welfare scoring chart that can be used by fish farmers on site
An online BMI calculator to detect underweight lumpfish

An online Rapid Welfare Assessment tool for lumpfish

P 0N PR

An e-training platform
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Methodology:

CSAR researchers developed and validated a rapid Lumpfish Operational Welfare Score Index
(LOWSI) in collaboration with salmon and lumpfish farmers. This followed a setep by step
process, where initially biometric and Welfare data as recorded from fish hatcheries and
salmon farms. An initial prototype of the scoring index was presented in a workshop and
optimized following farmers recommendations.

Once the LOWSI was optimised we worked with fish farmers, software developers, and
designers to créate the tool,

e Scientific papers

o Garcia de Leaniz, C. et al., 2021. Addressing the welfare needs of farmed
lumpfish: knowledge gaps, challenges and solutions. Reviews in Aquaculture
(in press). DOI: 10.1111/raq.12589
https://onlinelibrary.wiley.com/doi/full/10.1111/raq.12589

o Gutierrez-Rabadan, C., Spreadbury C., Consuegra, S. & Garcia de Leaniz, C.
2021. Development and validation of an Operational Welfare Score Index for
farmed lumpfish Cyclopterus lumpus L. Aquaculture 531, 2021, 735777, ISSN
0044-8486, https://doi.org/10.1016/j.aquaculture.2020.735777

3. PILOT IMPLEMENTATION

CSAR researchers developed and validated a rapid Lumpfish Operational Welfare Score
Index (LOWSI) in collaboration with salmon and lumpfish farmers. Our aim is to make this
index accessible to farms by developing

The Lumpfish Welfare Watcher a web-based application that will calculate the BMI
(relative weight) of lumpfish, determine the proportion of fish that are emaciated,
underweight, and normal, along with recommendations for action. The application also
calculates the Lumpfish Operational Welfare Score Index (LOWSI) based on four visual
indicators (skin damage, eye condition, caudal fin damage and suction disc deformities)
and the BMI.

It also calculates the probability of escape from salmon net pens with nets of various
mesh sizes. The Lumpfish Welfare Watcher application package includes a user manual,
a lumpfish Welfare chart and a e-training course that was disseminated via YouTube
video, Workshop sessions, magazines and expertise journals.

4. PILOT ASSESSMENT

e Number of users
e Feedback from users
e Endorsement from RSPCA


https://onlinelibrary.wiley.com/doi/full/10.1111/raq.12589
https://doi.org/10.1016/j.aquaculture.2020.735777
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5. PILOT TRANSFERABILITY

BMI calculator — available to access online and to download (https://bsciweb.swan.ac.uk/lumpfish/)
User Manual: available online to download

The welfare chart is available to download on the Lumpfish Welfare watcher website
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The software tools and the chart were distributed as follows:

e The chart was sent to 22 institutions during an interview survey conducted by a consultant
company (see objective 2) to provide feedback and quality assurance

e The chart was printed and distributed to 75 farmers at the Lochaber Chamber of Commerce
Ideas week — Aquaculture Day, 17 November 2021

e The chart was printed and distributed to 50 stakeholders during the Aquaculture UK evento
5th May 2022

e The software was explained and tested by the farmers in the above events



https://bsciweb.swan.ac.uk/lumpfish/
https://bsciweb.swan.ac.uk/lumpfish/docs/LUMPFISH_WELFARE_WATCHER_WEB_INTERFACE_GUIDE.pdf
https://bsciweb.swan.ac.uk/lumpfish/
https://www.sustainableaquaculture.com/news-events/lochaber-ideas-week-aquaculture-day/
https://www.swansea.ac.uk/bioscience/csar/csar-news/tools-for-improving-the-welfare-of-lumpfish-.php
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On the 25th of May CSAR hosted a webinar entitled: Application of sensors in precision aquaculture:
presentation available to download. Dr Sara Barrento gave a talk where she introduced the lumpfish
welfare watcher.

o Atotal of 157 participants from 33 countries attended the webinar (#aquasensors).

o The webinar is available to watch on YouTube (413 views on 2 February, 2022)

o The webinar quality assessment report is also available

6. RESULT DESCRIPTION

We co-authored a scientific paper with fish farmers, welfare standard institution (RSPCA-
assured) and researchers. We involved all key players in development process and as a
consequence all are now fully aware of welfare needs.

We developed a lumpfish welfare scoring index and translated it into an easy to use tool that
is now used by the industry. As a consequence farmers are more aware of lumpfish welfare,
we expect the productivity to increase, and the delousing may be more efficient, due to
improvements in welfare.

We are in the process of implementing the E-learning and the tool in the MOWI Academy,
MOWI is one of the biggest multinational salmon farm companies, based in Norwy, Scotland
and Chile. RSPCA is also in the process of endorsing the tool.

Feedback from dissemination events :

Lochaber Chamber of Commerce Ideas week — Aquaculture Day, 17 November 2021



https://www.youtube.com/watch?v=P1H9EdRmYrE&t=410s
https://www.slideshare.net/sarixbarrento/application-of-sensors-in-precision-aquaculture-quality-assessment-report
https://www.sustainableaquaculture.com/news-events/lochaber-ideas-week-aquaculture-day/
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Hi Sara,

A big thank you from all of the team at SAIC for taking part in yesterday’'s aguaculture day as part
of Lochaber |deas Week. Your presentation content and your presence helped to make the event
a huge success, with really useful, thought-proveking information and the excellent
conversations that took place as a result. We loved your presentation style and the way you

engaged with the attendees

This was our first in-person event since February 2020 and we were so delighted to have

everyone back in the room together again and sharing ideas!

We have had excellent feedback from the attendees so far and a lot of requests to share the
presentations. Would you be happy for me to share a PDF copy of your slides with the registered
attendeas?

Thanks again and if you would like to provide any feedback, please feel free to reply to my email

or give me a call.

Best wishes,

Hi Sara
It was good to see you at the meeting in Fort William last week, albeit for a short
time.

Just to let you know, 1 think your presentation went down really well with the audience, its
an important message you are putting across, its so important that it gets out to the widest
audience as possible, the Lumptish welfare tool will make a big difference on the farms.
As you know there are still many concerns regarding the welfare of the Lumpfish once
they are deployed onto sea sites, 1t's one of the areas of concern we are looking at so your
on lie tool can only help improve the weltare of the Lumpfish.

“l am working with an institution in Atlantic Canada who would be very interested in learning from

”

you.

Feedback from Aquaculture UK workshop:
e  “Very easy to use app”
e “Great seminar at Aquaculture UK, engaging & helpful”
e “Great presentation about a very useful tool developed to improve welfare of cleaner fish.
Wondering if a similar tool would also work for the farmed fish such as Salmon, Trout etc”
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7. INDICATORS

o Number of case studies and pilot actions implemented:1
e Number of users

e Feedback questionnaires
¢ Endorsement by RSPCA

7.1 SME’s involved

< 2Sea

Country Organisation

Type

Department of Ocean Sciences, Memorial
University of Newfoundland

Research institution

Newfoundland Aquaculture Industry
Association

Industry Association

Canada Aquaculture Association of Nova Scotia

Industry Association

Mowi Canada East

Salmon Farmer

Greig Canada

Salmon Farmer

Cooke Aquaculture

Salmon Farmer

Global Aquaculture Alliance

Standards Body

USA Aguaculture Research Center, Maine, USDA

Gov. Research Center

University New Hampshire

Ocean Research Center

Organic Sea Harvest Ltd

Salmon Farmer/ Cleaner fish
supervisor

Mowi Scotland

Salmon Farmer/Fish health

UK
Scottish Sea Farms

Salmon Farmer/ Head of Fish
Health

SAIC

Aquaculture Innovation Centre

Greig

Cleaner Fish Supervisor
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Scottish Salmon Company Cleaner Fish Supervisor
Loch Duart Salmon Cleaner fish Manager
Fish Health & Business
Wester Ross Salmon
Development Manager
RSPCA Standard Aquaculture manager
Forum for Aquaculture
England Devon Coast Aquaculture Forum )
Innovation
Mowi Ireland Salmon Farmer
TBT Salmon Farm Salmon Farmer
BIM Development Agency
Ireland state R vy ]
ate Researc ency an
Marine Institute, Aquaculture Research . gency
Fish Health Regulator
State Agency for Science based
Marine Institute, Blue Economy Manager ) gency .
Policy Formation
Bantry Bay Research Station Hatchery/Research
Fish health and welfare vet.
Fish Vet Group . .
Service provider
Netherlands Aquaculture Stewardship Council Standards Body

Audio-visual material

Videos:

1. Lumpfish Welfare watcher explained by Dr Sara Barrento

https://www.youtube.com/watch?v=9vuouYdk0f4

2. How to score the welfare of lumpfish
https://rise.articulate.com/share/0O9TJsPdUJgmqgvrWIOLCOITSnSJ PVIpDk#/less
ons/crXNUSKWfADTN9PdinSwjbPPPOJhQyVIT

E-learning:
https://rise.articulate.com/share/0O9TJsPdUJgmqgvrWILCOITSnSJ PVipDk#/

App: https://bsciweb.swan.ac.uk/lumpfish/

Articles in dedicated magazines:


https://www.youtube.com/watch?v=9vuouYdk0f4
https://rise.articulate.com/share/O9TJsPdUJgmgvrW9LCOlTSnSJ_PVIpDk#/lessons/crXNUSKWfADTN9PdjnSwjbPPP0JhQyIT
https://rise.articulate.com/share/O9TJsPdUJgmgvrW9LCOlTSnSJ_PVIpDk#/lessons/crXNUSKWfADTN9PdjnSwjbPPP0JhQyIT
https://rise.articulate.com/share/O9TJsPdUJgmgvrW9LCOlTSnSJ_PVIpDk#/
https://bsciweb.swan.ac.uk/lumpfish/
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Three press releases were published in The Fish Site

1. October 2020 Date set for aguaculture welfare event
https://thefishsite.com/articles/date-set-for-aguaculture-welfare-event

2. December 2020 Fish welfare insights now available _ _
(https://thefishsite.com/articles/fish-welfare-insights-now-available-online)

3. May 2021 Exploring Sensors in Iorecision aquaculture
https://thefishsite.com/articles/exploring-sensors-in-precision-aquaculture

Three press releases were published in the Fish Farmer Magazine
1. April 2021 Looking after lumpfish page 48-49

https://issuu.com/fishfarmermagazine/docs/fish farmer april 2021 830aala3f5734b

Fsh lealth and Welfars Looking after hmpfish

SCORE FISH WELFARE
SKIN DAMAGE o

Looking after et o
|||||l|lf|8|l . V—: .. e

An easy-to-use scaring system will help fish farmers assess and safeguard the o SCORE OF y
We ol >
1) Sev A

welfare of their cleaner fish
2107 A AN o e ./ compromised

plump body and a un: lumpfish s Lumpfish welfare matters.

En-
gagement Manager with the Centre for Sustainable Aquatic Research,
swansea university. &

Making the score index even easier to use



https://thefishsite.com/articles/date-set-for-aquaculture-welfare-event
https://thefishsite.com/articles/fish-welfare-insights-now-available-online
https://thefishsite.com/articles/exploring-sensors-in-precision-aquaculture
https://issuu.com/fishfarmermagazine/docs/fish_farmer_april_2021_830aa1a3f5734b
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2. June 2021 - Talking sensors
https://issuu.com/fishfarmermagazine/
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J)age 47
ocs/fish _farmer jun 2021

GSAR - Cenire for Susiainable Aquaiic Research

Talking sensors

total of 157 participants from 33 Ered
WEDInzr on the Appiication of Sensors in Prach
|Zagusz=rzors)

Hosted by Swansez Universty’s Cantre for Sustainzble Aquanc
Reszearch {CSAR) in oollz3baration with the Watsrford Insatuts of Technology
on 25 of May 2021, the webinar is now avaiiable on YoLTLD: and the taks @an
be downicadzd from the websits

countn,

ended the
sion Aguacuiturs

=3

Dr Sara Barrento, marine biologist and science communicator 3t

CSAR, introduced the webinar topic and noted the motivation
behind the need for precision aquaculluce for real-time
sensor technology to facilitate i of

inths are3 during previous sampling programmes and projects. Mr O'toan
£onclucsd by referating the prassucss f302a Oy The AQuacuturs indusry 3nd
the rzed for more sfordaniz 33l 202 wEmporally sopn socated reakims
mononng with retficanions if 3 paramater goss outside 3 pre-gsfined isvel

Paul shanahan, of the National Maritime College of ireland
(nnaci), highlighted the ges that coastal radar sys-
tems provide, such as accurate local weather information
which @an be disseminated to social media and coastal

stakeholders who can make choices on whether it is safe/

suttabletomvoutan activity/ operation on a given day.

aquaculture facilities as they increase in size and become
more advanced, locate further offshore and aim

Mr d the type of radar in use, its charac-
teristics, locations and showed the data it talking the

X

restorative aquaculture,

Professor Carlos Garcia de Leaniz, director of CSAR at
Swansea University, |ntmdur.ed the STREAM {Sensor Tech-
logies for Aquatic ing)

project. The project is monitoring Coastal and Estuarine
environments around both ireland and Wales using cost
effective sensors to support the coastal industry {including

aquaculture), environmental and climate science,

nstitute in Irgland ors

Professor David Gethin, of the Welsh Centre for Printing
and Coating (WCPC) at Swansea University, gave 3 brief
overview of commercial sensors and highlighted the ben-
efits of printable sensors; they are less expenstve and can

arange of p inan integr

However, printable sensors need to be calibrated agamst lab-
oratory and commercizl devices, and their durability still needs to be tried
and tested. Professor Gethin also provided an overview of the methods
used to print the sensors being developed for the STREAM project.

ery informative

ugh the various characteristics of the radar display. The STREAM project
is hoping to deploy one of these radars in Swansea, Wales in the near future.

Gyopar Elekes, of fapticxyz, focused on the use of
machine vision technology that can access lumpfish cling-
ing behaviour. The technology uses underwater cameras
to record stereoscopic images, the Al and deep learning
algorithms allow collecting key data which will then inform
on the number of fish, define thresholds for fish density and, in
the case of lumpfish, access the proportion of fish dlinging and swimming.
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https://issuu.com/fishfarmermagazine/docs/fish_farmer_jun_2021
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3. April 2022 Improving Lumpfish Welfare page 24 and gage 78
https://issuu.com/fishfarmermagazine/docs/fish farmer april 2

G3AR - client content

e Acatie &

|
improving (=

- ~
lumpfishwelfare

Researchers at the University of Swansea have developed a new tool to help in the care of lumpfish

cen for

Tool for improving the
welfare of lumpfish

5 May 2022 | 12:00 - 13:00

Lochaber H.ieas week link www susts nableaguascelturs com/news-

zvEn: EE
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~ Cuideachta Feamainn Turtar Gorm Teo (TSC - Bleu Turtle)
www.theseaweedcompany.com

b‘ www.access2sea.eu

Association of Aquaculture Marine
Businesses of Andalusia (ASEMA)
www.asemaonline.com



