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Biofouling on Aquaculture
Constructions

In an attempt to discover and develop
more environmentally sustainable
antifouling surfaces, the Biofouling on
Aquaculture Constructions project
investigates surface characteristics,
such as hydrophobicity and texture,
which may reduce the settlement of
dominant fouling species. The Biofou-
ling project continues to collaborate
actively with Prof. Rocky de Nys at
James Cook University, Australia.

The collaboration involves testing the
performance of various nano-textured
surfaces in inhibiting settlement of the
most common biofouling organisms
that grow on sea-cages in Norway.
The aim of this collaborative research
is to develop technologies to prohibit
larval settlement and reduce the inten-
sity of biofouling.
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The European Union 7th Research
Framework project Prevent Escape
CREATE researchers Tim Dempster,
Arne Fredheim, Jsten Jensen and
Heidi Moe have initiated a major inter-
national project through the European
Union’s 7th Research Framework.
The Prevent Escape project seeks to
conduct and integrate biological and
technological research on a pan-Euro-
pean scale to improve recommenda-
tions and guidelines for aquaculture
technologies and operational strate-
gies that reduce escape events. The
project will focus on the prevention of
escapes of all major species under
production in sea-cages in Europe
(salmonids, cod, sea bream, sea bass
and meagre). 11 research partners
from 6 countries (Norway, Ireland,
Scotland, Spain, Greece and Malta)
will undertake the €3.9 million pro-
ject from 2009-2012. The project will
directly involve the industry partners
within CREATE due to their technolo-
gical expertise and direct links to the
farming industry.
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Title research project: Education:

SimFrame Electrician

Education: Company/Institution:

PhD, Artificial Intelligence Egersund Net AS
Company/Institution: = ¢ resid =

NTNU ace of residence: Bergen

Place of birth: Austevoll

Place of residence: Trondheim Nationality: Norwegian

Place of birth: Trondheim

Nationality: Norwegian Leisure activities:

There is very little spare time ©,
Fishing and family

Leisure activities:
Playing drums and writing music

Latest publication:

My PhD thesis: “A Groovy Virtual Drummer:
Learning by Imitation Using A Self-Organizing
Connectionist Architecture”

3 research keyword:

Control systems for fish farms

3 keyword about yourself:
Creative, outgoing, determined






Statement of Accounts 2009

2009

STATEMENT OF ACCOUNTS 2009

2008

2007

The Research Council 12 453 9934 5709
The Host Institution 1770 1325 481
Research Partners 2 665 3002 860
Enterprise Partners 4 603 4925 3774
Public Partners 0 0 0
Total 21 491 19 186 10 824

2009 2008 2007
The Host Institution 8 507 5 460 3049
Research Partners 6012 6 460 2982
Enterprise Partners 6 900 7 136 4 694
Public Partners 0 0 0
Equipment 72 130 99
Total 21 491 19 186 10 824

(All figures in 1000 NOK)
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Publications and Dissemination

Peer-reviewed journal articles

Aquaculture technology - structures

PUBLICATIONS AND DISSEMINATION

Jensen &, Wroldsen AS, Lader PL, 2007 Finite element analysis of tensegrity structures in offshore aquaculture installations. Aquacultural Engineering 36: 272-284
Fredheim A, Heide M
Lader P, Olsen A, Jensen A, Sveen JK, 2007 Experimental investigation of the interaction between waves and net structures - Aquacultural Engineering 37(2): 100-114 1
Fredheim A, Enerhaug B Damping mechanism.
Lader PF, Jensen A, Sveen JK, 2007 Experimental investigation of wave forces on net structures. Applied Ocean Research 29(3): 112-127 1
Fredheim A, Enerhaug B, Fredriksson D
Aquaculture technology - nets
Lader PL, Dempster T, 2008 Current induced net deformations in full-scale sea-cages Aquacultural Engineering 38: 52-65
Fredheim A, Jensen @ for Atlantic salmon (Salmo salar).
Moe H, Fredheim A, Hopperstad OS 2010 Structural analysis of aquaculture net cages in current. Journal of Fluids and Structures (in press)
Moe H, Hopperstad OS, Olsen A, 2009 Temporary-creep and post-creep properties of aguaculture netting materials. Ocean Engineering 36: 992-1002
Jensen @, Fredheim A
Moe H, Olsen A, Hopperstad OS, 2007 Tensile properties for netting materials used in aquaculture net cages. Aquacultural Engineering 37(2): 252-265 1
Jensen @, Fredheim A
Biofouling
Guenther J, Carl C, Sunde LM 2009  The effects of colour and copper on the settlement of the hydroid Ectopleura Aquaculture 292: 252-255
larynx on aquaculture nets in Norway.
Guenther J, Wright AD, Burns K, de Nys R 2009 Chemical antifouling defences of tropical sea stars: Effects of the natural products Marine Ecology Progress Series 385: 137-149
hexadecanoic acid, cholesterol, lathosterol and sitosterol.
Guenther J, Misimi E, Sunde LM 2010  The development of biofounling, particularly the hydroid Ectopleura larynx, Aqguaculture 300: 120-127
on commercial salmon cage nets in Mid-Noway
DETAILS YEAR  TITLE SOURCE
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PUBLICATIONS AND DISSEMINATION

Submerged sea-cages

Dempster T, Juell JE, Fosseidengen JE, 2008
Fredheim A, Lader P

Behaviour and growth of Atlantic salmon (Salmo salar) subjected
to short-term submergence in commercial scale sea-cages.

Aquaculture 276: 103-111

Dempster T, Korsoen &, Oppedal F, 2009
Folkedal O, Juell JE

Submergence of Atlantic salmon (Salmo salar) in commercial scale sea-cages:
a potential short-term solution to poor surface conditions.

Aquaculture 288: 254-263

Korsgen @, Dempster T, Fjelldal PG, 2009
Oppedal F, Kristiansen TS

Long-term culture of Atlantic salmon (Salmo salar L.) in submerged cages
during winter affects behaviour, growth and condition.

Aquaculture 296: 373-381

Fish behaviour

Fare M, Dempster T, Alfredsen J-A, 2009
Johansen V, Johansen D

Modelling of Atlantic salmon (Salmo salar) behaviour in aquaculture sea-cages:

a Lagrangian approach.

Aquaculture 288: 196-204

Johansson D, Ruohonen K, Kiessling A, 2006
Oppedal F, Stiansen J-E, Kelly M, Juell J-E

Effect of environmental factors on swimming depth preferences of Atlantic salmon

Aquaculture 254: 594-605

(Salmo salar L.) and temporal and spatial variations in oxygen levels in sea cages at a fjord site.

Johansson D, Ruohonen K, 2009
Juell J-E, Oppedal F

Swimming depth and thermal history of individual Atlantic salmon (Salmo salar L.)

in production cages under different ambient temperature conditions.

Aquaculture 290: 296-303

Aquaculture-Environment Interactions

Moe H, Dempster T, Sunde L M, 2007
Winther W, Fredheim A

Technological solutions and operational measures to prevent escapes
of Atlantic Cod (Gadus morhua) from sea-cages

Aquaculture Research 38: 91-99

Dempster T, Sanchez-Jerez P, 2010
Uglem |, Bjgrn P-A

Species-specific patterns of aggregation of wild fish around fish farms

Estuarine, Coastal and Shelf Science 86(2): 271-275

Dempster T, Uglem |, Sanchez-Jerez P, 2009
Fernandez-Jover D, Bayle-Sempere J, Nilsen R, Bjgrn PA

Coastal salmon farms attract large and persistent aggregations of wild fish:
an ecosystem effect.

Marine Ecology Progress Series 385: 1-14

McClimans TA, Handa A, Fredheim A, 2010
Lien E, Reitan Kl

Controlled artificial upwelling in a fjord to stimulate non-toxic algae

Aquaculture Engineering 42: 140-147

Sanchez-Jerez P, Fernandez-Jover D, 2008
Bayle-Sempere J, Valle C, Dempster T, Tuya F, Juanes F

Interactions between bluefish Pomatomus saltatrix (L.)
and coastal sea-cage farms in the Mediterranean Sea.

Aquaculture 282: 61-67

Uglem |, Dempster T, Bjarn P-A, 2009
Sanchez-Jerez P, @kland F

High connectivity of salmon farms revealed by aggregation,
residence and repeated movements of wild fish among farms.

Marine Ecology Progress Series 384: 251-260

DETAILS YEAR

TITLE

SOURCE



Peer-reviewed book chapters

PUBLICATIONS AND DISSEMINATION

de Nys R, Guenther J 2009 The impact and control of biofouling in marine finfish aquaculture. In: Advances in marine antifouling coatings and technologies.
Eds.: Hellio C, Yebra D. Woodhead. Publishing ISBN 1845693868
de Nys R, Guenther J, Uriz MJ 2009 Natural fouling control. In: Biofouling. Eds.: Durr S, Thomason J. Blackwell Publishing.
ISBN 9781405169264
Fredheim A, Langan R 2009 Advances in technology for offshore and open ocean aquaculture. In: New technologies in aquaculture: Improving production
efficiency, quality and environmental management. Eds:
Burnell G
& Allen G, Wood head Publications 2009, Cambridge, UK
Sanchez-Jerez P, Fernandez-Jover D, Uglem |, 2010 Coastal fish farms act as Fish Aggregation Devices (FADs): In: Artificial Reefs in Fisheries Management. Eds.: Arechavala P,

Dempster T, and 3 others

potential effects on fisheries.

Steve Bortone et al., Taylor and Francis/CRC Press

Peer-reviewed international conference papers.

Gansel LC, McClimans TA, Myrhaug D 2010 Average flow inside and around fish cages without Proceedings of the 29th International Conference on Ocean,
and with fouling in a uniform flow. Offshore and Arctic Engineering OMAE 2010, Shanghai, China, June
Gansel LC, McClimans TA, Myrhaug D 2009 Flow around the free bottom of fish cages in Proceedings of the 28th International Conference on Ocean,
a uniform flow with and without fouling. Offshore and Arctic Engineering OMAE 2009, Hawaii, USA, June
Non-reviewed journal articles
Aure J, Oppedal F, Vigen J 2009 Hva bestemmer vannutskifting og oksygenforhold i oppdrettsmerder? Kyst og Havbruk 2009, Fisken og Havet, seernummer 2-2009,
169-171.
Dempster T 2009 Prevent Escape - Assessing the causes and developing measures Aquaculture Europe 34(2): 23
to prevent the escape of fish from sea-cage aquaculture.
Dempster T, Holmer M 2009 Introducing the new multidisciplinary journal Aguaculture Environment Interactions 1 i-ii
Aqguaculture Environment Interactions
Dempster T, Moe H, Fredheim A, 2007 Escape of Marine fish from sea-cage aquaculture in CIESM workshop Monograph no. 32.
Sanchez-Jerez P the Mediterranean Sea: status and prevention.
Fredheim A, Dempster T 2009 Centre for Research-based Innovation in Aquaculture Europe 34(2): 6-13
Aquaculture Technology (CREATE).
Juell JE, Nilsson J, Olsen RE, Fridell F, 2007 Dyrevelferd i akvakultur og fiskeri et nytt fagomrade i rask vekst. Kyst og Havbruksrapporten, Fisken og Havet, Seernummer 2, 20
Kvamme BO, and 5 others
DETAILS YEAR TITLE SOURCE
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PUBLICATIONS AND DISSEMINATION

Korsgen @, Dempster T, Oppedal F, 2008 Nedsenkede merder — en del av fremtidens lakseoppdrett?
Folkedal O, Kristiansen T

Kyst og Havbruk 2008

Kristiansen TS, Johansson D, 2007 Hvordan har oppdrettsfisken det i merdene.
Oppedal F, Juell J-E

Kyst og Havbruk 2007, Fisken og Havet, Seernummer 2, 2007:
151-154.

Moe H, Sunde LM, Winther U 2009 Effekter og tiltak — remt fisk. Valg av not til oppdrettstorsk. Kyst og Havbruk 2009, Fisken og havet, seernummer 2-2009,
ISSN 08020620: 148-150
Oppedal F, Vigen J 2009 Oksygenforhold under avlusing. Norsk Fiskeoppdrett 6a: 74-76

National and International Conference Presentations

Carl C, Sunde LM 2008 In situ feeding of the hydroid Tubularia sp. on aquaculture nets
and their larval release as a response to the washing procedure.

14th International Congress on Marine Corrosion and Fouling 2008,
Kobe, Japan, July

Dempster, T, Korsgen, &, Oppedal, 2009 Can salmon tolerate submergence in Aquaculture Europe Conference 2009, Trondheim, Norway, August

F, Juell, J-E, Fredheim, A, Lader, P commercial scale sea-cages?

Fredheim A 2009 Research and industry working together. 1ST INTERNATIONAL SEMINAR ABOUT R+D+I IN AQUACULTURE
2009, Puerto de Santa Maria, Cadiz, Spain, April

Fredheim A 2009 Technological challenges and opportunities Aquaculture Europe Conference 2009, Trondheim, Norway, August

in meeting future industry requirements.

Fredheim A 2007 How to prevent escapes

Evaluation of genetic impact of aquaculture activities on native populations
- A European network (GENIMPACT), 2007, Thessaloniki, Greece, April

Fredheim A 2008 How to prevent escape of fish from floating fish farms -
the need of a multi-disciplinary approach to cage design.

World Aquaculture 2008, Busan Exhibition & Convention Center,
Busan, Korea, May

Fredheim A 2008 New concepts in sea-cage technology -
solutions for open ocean fish farming.

World Aquaculture 2008, Busan Exhibition & Convention Center,
Busan, Korea, May

Fare M, Alfredsen JA 2009 A software tool for interpretation of fish telemetry
data from fish farms

Aquaculture Europe Conference 2009, Trondheim, Norway, August

Fere M, Dempster T, Alfredsen JA 2007 Modelling of fish behaviour in sea-cages.

Aquaculture Europe Conference 2007, Istanbul, Turkey, May

Fore M, Dempster T, Alfredsen JA 2008 Matematisk modellering av fiskeatferd i merd.

Havbruk 2008, Tromsg, Norway, April

DETAILS YEAR TITLE

SOURCE



PUBLICATIONS AND DISSEMINATION

Gansel LC, McClimans TA, Myrhaug D 2009 Flow patterns in and around fish cages: the effects of biofouling Aquaculture Europe Conference 2009, Trondheim, Norway, August
on the flow in and around net pens and the resulting forces.

Gansel LC, McClimans TA, Myrhaug D 2009 Flow patterns in and around fish cages: their importance for fish Aquaculture Europe Conference 2009, Trondheim, Norway, August
welfare, environmental pollution and integrated multi-trophic aquaculture.

Gansel LC, McClimans TA, Myrhaug D 2008 Virkning av fiskemerder pa lokale strgmforhold. Havbruk 2008, Tromsg, Norway, April

Gansel LC, McClimans TA, Myrhaug D 2010 Betydning av notmotstand, begroing og fiskeadferd Havbruk 2010, Trondheim, April
for stremning i og rundt fiskemerder.

Gansel LC, McClimans TA, Myrhaug D 2008 The effect of fish cages on ambient currents. Proceedings of the the 27th International Conference on Offshore

Mechanics and Arctic Engineering (OMAE) 2008, Portugal, June

Guenther J, Carl C, Olafsen T, Sunde LM 2008 Biofouling on aquaculture nets in Norway: 14th International Congress on Marine Corrosion and Fouling 2008,
current status and future directions. Kobe, Japan, July

Guenther J, Carl C, Sunde LM 2009 The growth of the hydroid Ectopleura larynx on nets in relation Aquaculture Europe Conference 2009, Trondheim, Norway, August
to fish farming practices in Norway.

Guenther J, Carl C, Sunde LM 2009 Aggressive hydroider — en ny utfordring? Productivity Conference, Kristiansund, Norway, 28-29 October 2009
(Oral presentation by LM Sunde)

Harendza A, Visscher J, Gansel L , 2008 PIV on inclined cylinder shaped fish cages in a current Proceedings of the the 27th International Conference on Offshore

Pettersen B and the resulting flow field. Mechanics and Arctic Engineering (OMAE) 2008, Portugal, June

Korsgen @, Dempster T, Fosseidengen JE, 2009 Safe decompression procedures during lifting of submerged caged Aquaculture Europe Conference 2009, Trondheim, Norway, August

Fernd A, Kristiansen TS Atlantic cod, Gadus morhua

Korsgen &, Oppedal F, Folkedal O, 2008 Nedsenking av stor laks. Dypt, merkt, og over en lengre periode. Havbruk 2008, Tromsg, Norway, April

Dempster T, Kristiansen TS

Kristiansen, TS 2009 Sea cage farms- localization, management and fish welfare. Aquaculture Med. 2009, Verona Fiera, Italy, October

Kristiansen, TS 2009 IMR Health and welfare research. Current focus areas. Open Seminar on Sustainable Aquaculture. AquaNor 2009,

Trondheim, Norway. August 20.2009

Kristiansen, TS 2009 Sterk strgm gir dedelighet. Hvorfor? Torskenettverksmate 2009, Bergen, Norway, February

Kyujin S, Klebert P, Fredheim A 2009 Numerical investigation of the flow through and around a net cage. ASME 28th International Conference on Ocean, Offshore and Arctic

Engineering 2009, Honolulu, USA, June

DETAILS YEAR TITLE SOURCE
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PUBLICATIONS AND DISSEMINATION

National and International Conference Presentations

Oehme M, Aas TS, Serensen M, 2009 Technical feed quality in pneumatic feed conveying systems. ResirkForumNor 2009, Trondheim, Norway, January
He G, Lygren |, and 4 others
Oehme M, Aas TS, Serensen M, He G, Asgard T 2009 Feed Ingredients, technical feed quality and pellet breakage Aquaculture Europe Conference 2009, Trondheim, Norway, August
in pneumatic conveying systems.
Oppedal F, Vigen J, Remen M, Bailey J 2008 Salmon in sea cages affect the water flow. Aquaculture Europe Conference 2008, Krakow, Poland, September
Oppedal F, Vigen J, Remen M, Bailey J 2008 Vannstrem gjennom en laksemerd. Havbruk 2008, Tromsg, Norway, April
Remen M, Olsen RE, Oppedal F 2009 Stressrespons og habituering til fluktuerende hypoksi hos laks i sjgvann. Frisk Fisk Conference 2009, Bergen, Norway, January
Remen M, Oppedal F, Olsen RE 2009 Habituation and acclimation of Atlantic salmon Aquaculture Europe Conference 2009, Trondheim, Norway, August
Salmo salar L. subjected to fluctuating hypoxia.
Vigen J, Remen M, Bailey J, Oppedal F 2008 Oxygen variation within a sea-cage. Aquaculture Europe Conference 2008, Krakow, Poland,
September (Poster)
Vigen J, Remen M, Bailey J, Oppedal F 2008 Oksygenvariasjon innenfor en merd. Havbruk 2008, Tromsg, Norway, April (Poster)
Aas TS, Terjesen BF, Sigholt T, 2009 Physical properties affect the nutritional value of fish feeds, a challenge Aquaculture Europe Conference 2009, Trondheim, Norway, August
Hillestad M, Holm J, and 6 others when testing new feed ingredients.
Theses
Carl C 2008 Hydroid growth on aquaculture nets. Masters thesis, University of Oldenburg, Germany.
Gaojie H 2008 Feed pellet durability in pneumatic conveying systems for fish farming. Master thesis, Department of Animal and Aquacultural Sciences,
Norwegian University of Life Sciences, As, Norway.
Harendza A 2008 Particle Image Velocimetry (PIV) on inclined cylinder shaped fish cages Diploma Thesis, University of Oldenburg, Germany.
in a current and the resulting flow field.
Vigen J 2008 Oxygen variation within a seacage. European Master in Aquaculture and Fisheries.
Department of Biology, University of Bergen, Norway.
DETAILS YEAR TITLE SOURCE
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