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Project Reference:

NDP 2007-2013:
Science, Technology and Innovation (STI) Programme:

Marine Research Sub-Programme

Research Measure: Industry

Research Programme: Finfish Aquaculture

Project Type: ‘Defined’ Applied Industry

Development of an "AquaPlan” for Irish finfish

Project Title:
aquaculture.

BACKGROUND:

In 2005 total finfish production from the Irish aquaculture sector was 15,384 tonnes with a
total value of €61.6m. These figures are still well below the peak in finfish production of ca.
25,000 tonnes reached in 2001. However, in recent years the development of organic salmon
farming, improved post-harvest processing techniques, and the introduction of a Minimum
Import Price for salmon have resulted in improved market conditions and higher product
prices. As the Irish finfish industry expands and diversifies into new species such as Atlantic
cod, the ability to identify and deal with current (pancreas disease, infectious pancreatic
necrosis) and potential emerging disease threats (sleeping disease and heart & skeletal
muscle inflammation of salmonids; Franciscella disease in cod) is of increasing importance.

A major factor in the gradual decline in production has been multiple outbreaks of infectious
disease (e.g. pancreas disease and infectious pancreatic necrosis) in Atlantic salmon, a
species which dominates the Irish finfish sector. Pancreas disease is an emerging problem in
Norway and Scotland but has been widespread in Ireland. Average losses of 10 - 20% of
sea-reared Atlantic salmon commonly occur due to pancreas disease. In 2006, outbreaks of
infectious pancreatic necrosis (IPN) in a number of freshwater salmon hatcheries resulted in
high mortalities and culling of stocks to prevent the spread of the disease. Although IPN has
been endemic in Norway and Scotland for many years, the first reported clinical outbreak
only occurred in Ireland in 2003. Other diseases such as sleeping disease in rainbow trout,
heart & skeletal muscle inflammation in salmon and Francisella in cod are common in other
European countries; however these diseases have not occurred in Ireland. In addition to this,
very little is known about the transfer of disease pathogens between wild and farmed fish and
the risks associated with their interaction and the movement of fish.

PROJECT RATIONALE:

Many countries, such as Australia, have well established comprehensive strategies which
build and enhance capacity for the management of aquatic animal health. The development
of an Irish strategy / AquaPlan is seen as a priority for increasing production, sustainability
and expansion of the finfish sector. The AquaPlan will aim to build and enhance capacity for
the management of finfish health in the aquaculture sector. In addition, AquaPlan will support
the evolving ISGA/MI ‘Finfish Health Code of Practice’ by providing information and advice to
the industry, backed up by scientific studies, in the areas of finfish health management.
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PROJECT AIMS:

The project will aim to develop scientifically proven measures for the management and
mitigation of infectious diseases in finfish aquaculture in Ireland. The project will examine the
impact infectious diseases have on the industry in terms of losses due to poor growth and
high mortalities. Particular emphasis will be placed on preventative measures, technology
development & transfer, and training.

RESEARCH OBJECTIVES:

The Marine Institute wishes to invite research proposals from suitably qualified
researchers/consortia to address the following research objectives:

Fish Disease Epidemiology:
e Increasing our understanding of the disease interactions between wild and farmed
fish.
e Definition of epidemiological units (as per EU Directive 2006/88) and improved tools
for fish epidemiology in Ireland.

Laboratory Studies & Method Development:

o Increasing our understanding of the causes of infections and re-infections on
production sites of pancreas disease/infectious pancreatic necrosis inc. routes of
transmission, pathogen hosts, changes in virulence/pathogenicity, infection trials.

¢ Development of new diagnostic tools and cell lines for the rapid identification of new
and emerging pathogens such as the Salmonid alphavirus, Francisella sp.

Health Management & Mitigation:
¢ The development of codes of practice, biosecurity protocols, disease information
manuals and contingency plans for new and emerging diseases.
Laboratory studies testing the efficacy of disinfectants against pathogens.
Training of producers/private practitioners/fish health professionals on the diagnosis of
common pathologies of significance in the Irish aquaculture sector.

ADDITIONAL SPECIFIC REQUIREMENTS FOR THIS PROJECT:

e Priority will be given to tasks that support the effective implementation of the new
Fish Health regulations for Europe, EU Directive 2006/88.

e The research team/consortium should form a close liaison with the Fish Health Unit of
the Marine Institute, which is the National Reference Laboratory for fish diseases and
which manages the National fish health monitoring programme.

e The research team/consortium should develop close industry links, in order to have
access to rearing facilities and assist in the flow of information.

e The project work packages should be integrated to maximize the synergies between
the research partners within the team/consortium.

PROJECT DELIVERABLES:

Fish Disease Epidemiology:
e Support the requirement for contingency planning for listed and emerging diseases
under EU Directive 2006/88/EC.
e Risk analysis methodology for the assessment of disease threats from wild/farmed fish
interactions, fish movements etc.
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Laboratory Studies & Method Development:
e Establishment of validated protocols for the identification of disease pathogens.

Health Management & Mitigation:
e Publication of a series of protocols/technical leaflets on biosecurity, specific diseases,
risk assessment etc.
e Regular updates to be presented to industry through bilateral meetings.
e Specialist advice on fish health & emerging issues to statutory authorities, including
the Marine Institute and competent authorities
e Support and update the ISGA/MI Finfish Health Code of Practice.

PROJECT STRUCTURE AND FUNDING

The project should be managed by a project co-ordinator, who will be responsible for
ensuring that project management formalities, as well as research outputs, are delivered in a
timely and presentable manner (further details are provided in the Guidelines for Grantees
for Project-Based Awards under the section on Project Management). The proposal should
also clearly outline time commitment of existing and additional researchers. Funding will be
provided for a 3 year project.

Further information is available in the Guidelines for Applicants and Guidelines for Grantees
for Project-Based Awards.

INTENDED IMPACT:

This project will result in the publication of a series of protocols, leaflets and a risk
assessment framework in order to increase the ability of the Irish finfish aquaculture industry
and regulatory agencies to manage fish health issues in a pro-active manner.

ADDITIONAL INFORMATION:

Aquaplan 2005 - 2010. Australia’s National Strategic Plan for Aquatic Animal Health. ©
Commonwealth of Australia 2005.

Kongtorp, R.T., Halse, M., Taksdal, T. & Falk, K. 2006. Longitudinal study of a natural
outbreak of heart and skeletal muscle inflammation in Atlantic salmon, Salmo salar L. Journal
of Fish Diseases 29,233-244.

McLoughlin, M.F., Peeler, E., Foyle, K.L., Rodger, H.D., O Ceallachain, D. & Geoghegan, F.
2003. An epidemiological investigation of the re-emergence of pancreas disease in Irish
farmed Atlantic salmon (Salmo salar L.) in 2002. Marine Environment & Health Series No. 14.

Nylund, A., Ottem, K.F., Watanabe, K., Karlsbakk, E. & Krossoey, B. 2006. Francisella sp.
(Family Francisellaceae) causing mortality in Norwegian cod (Gadus morhua) farming.
Archives of Microbiology 185, 383-392.

Rodger, H. & Mitchell, S. 2007. Epidemiological observations of pancreas disease of farmed
Atlantic salmon, Salmo salar L., in Ireland. Journal of Fish Diseases 30, 157-167.

Ruane, N., Rodger, H., Graham, D., Foyle, L., Norris, A., Ratcliff, J., Murphy, K., Mitchell, S.,
Staples, C., Jewhurst, H., Todd, D., Geoghegan, F. & O Cinneide, M. 2005. Research on
pancreas disease in Irish farmed salmon 2004/2005 - current and future initiatives. Marine
Environment & Health Series No. 22.
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Project Reference:

NDP 2007-2013:
Science, Technology and Innovation (STI) Programme:

Marine Research Sub-Programme

Research Measure: Industry

Research Programme: Finfish Aquaculture

Project Type: ‘Defined’ Applied Industry

Investigations of Increased Mortalities on Marine

s e Salmon Sites due to Gill Pathologies.

BACKGROUND:

The Irish finfish sector was worth over €60m in 2005. Three species are currently reared on
marine sites in Ireland i.e. Atlantic salmon, rainbow trout and Atlantic cod.

During the marine phase of production, pathologies of the gill (e.g. amoebic gill disease,
proliferative gill inflammation) can often be a cause of significant losses. In recent years,
significant losses of farmed fish have occurred off the coast of Donegal in 2003 and due to an
exceptional dinoflagellate bloom along the west coast in 2005. In Ireland, high mortalities in
marine Atlantic salmon sites have occurred with increasing frequency due to unexplained gill
pathologies. The average mortality of salmon reared at sea due to these pathologies for the
three year period of 2003 - 2005 was 12%. Gill pathologies have become one of the single
biggest causes of mortality of Atlantic salmon during the marine phase.

The actual causative agents of the gill pathologies in Irish salmon have yet to be identified,
although it is believed that it is a multifactorial condition. A range of environmental
parameters have been suggested as possible causes or triggers for the onset of mortalities.
These include elevated sea temperatures during the summer months, low dissolved oxygen
levels, poor water quality etc. Adverse environmental conditions may predispose the fish to
infection by a range of bacterial or viral pathogens, parasitic zooplankton species or toxic
algal blooms. Species such as Neoparamoeba sp., Ichthyobodo-like flagellates, trichodinid
ciliates and Atlantic salmon paramyxovirus have all been associated with amoebic gill disease
and proliferative gill inflammation in Ireland and abroad.

PROJECT RATIONALE:

Losses of Atlantic salmon during the marine phase of production are on average around 30%
each year. These levels of losses are of concern to the Irish industry from both an economic
and welfare point of view. A significant proportion of those losses are due to gill pathologies
and this project will specifically address this issue, with a view to providing new tools and
insights to manage this risk.
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PROJECT AIMS:

This project aims to enable the Irish finfish sector to manage the risk of mortalities due to gill
pathologies through research and development in three key areas:

1. Determine the epidemiology (cause and extent) of the problem in Ireland;

2. Develop protocols and diagnostic tools for the monitoring of environmental
parameters and causative agents; and

3. Integrate the protocols and diagnostic tools into an early warning system and develop
and test mitigation measures.

RESEARCH OBJECTIVES:

The Marine Institute wishes to invite research proposals from suitably qualified
researchers/consortia to:

1. Epidemiology Studies:

e Carry out a review of the current literature on gill pathologies in finfish, in order to
identify research gaps and potential causative agents;

e Carry out epidemiological studies to identify risk factors and the extent of the problem
on Irish marine sites;

e Carry out longitudinal studies to characterise the development of pathology on the gill
tissue; and

e Carry out experimental studies/tank trials investigating the possible causative agents.

2. Develop a pilot monitoring programme for bays/sites:
e Develop the skills necessary to identify zooplankton species on a national level and set
up a pilot zooplankton monitoring programme;
e Monitor environmental parameters, phytoplankton, zooplankton, assessment of gill
pathology levels; and
o Develop early warning systems e.g. early identification of potential causative
organisms.

3. Development and trial of mitigation measures:
e Develop and trial possible mitigation measures e.g. immunostimulants, bubble nets,
husbandry procedures such as net changes.

ADDITIONAL SPECIFIC REQUIREMENTS FOR THIS PROJECT:

e The research team/consortium should develop close industry links in order to have
access to marine salmon sites and assist in the flow of information.

e The project work packages should be integrated/inter-dependent, with good
communication between the research partners within the team/consortium.

e The project should have an international component, with links to relevant research
on gill conditions in other finfish production areas.

e The research team/consortium should form close liaison with the Marine Institute who
has overall responsibility for fish health management in Ireland. The project should
complement the current phytoplankton and temperature monitoring programmes run
by the Marine Institute.
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PROJECT DELIVERABLES:

1. Epidemiology Studies:
o A report on the effects of gill pathologies on Irish finfish aquaculture.
e Epidemiological studies of gill pathologies in Ireland (based on the research objectives
above).

2. Pilot Monitoring Programme:
o Establishment of a pilot phase zooplankton monitoring system in Ireland.
o Establishment of new techniques for the detection and identification of causal
organisms’ e.g. toxic phyto- and zooplankton species.
Establishment of early warning systems for the causative agents.
Establishment of appropriate environmental monitoring protocols for marine farms in
Ireland.

3. Mitigation Measures:
e Publication of a report outlining mitigation measures which reduce the mortalities
associated with the gill pathologies described above
e Policy advice and insights on the management of gill diseases in aquaculture.

PROJECT STRUCTURE AND FUNDING:

The project should be managed by a project co-ordinator, who will be responsible for
ensuring that project management formalities, as well as research outputs, are delivered in a
timely and presentable manner (further details are provided in the Guidelines for Grantees
for Project-Based Awards under the section on Project Management). The proposal should
also clearly outline time commitment of existing and additional researchers. Funding will be
provided for a 3 year project.

Further information is available in the Guidelines for Applicants and Guidelines for Grantees
for Project-Based Awards.

INTENDED IMPACT:

This project will provide information on the underlying causes of gill pathologies in salmon in
Ireland. This will result in increased awareness at industry level and the adoption of suitable
management and mitigation procedures on marine sites. This would reduce the mortality
(and increase the welfare) of marine reared finfish and thereby increase the competitiveness
of the Irish finfish aquaculture sector.

ADDITIONAL INFORMATION:

Bermingham, M.L. & Mulcahy, M. F. 2004. Environmental risk factors associated with amoebic
gill disease in cultured salmon, Salmo salar L., smolts in Ireland. Journal of Fish Diseases 27,
555-571.

Browne, R. & Deegan, B. 2006. Status of Irish Aquaculture 2005. A report prepared by MERC
Consultants for Bord Iascaigh Mhara, Marine Institute and Taighde Mara Teo.

Cronin, M., Cusack, C., Geoghegan, F., Jackson, D., McGovern, E., McMahon, T., O Beirn, F.,
O Cinneide, M. & Silke, J. 2004. Salmon mortalities at Inver Bay and McSwyne’s Bay finfish
farms, County Donegal, Ireland during 2003. Marine Environment and Health Series No. 15.
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Helleberg, H., Olsen A.B., & Jensen F. Clinical Signs and histo-pathology in farmed Atlantic
salmon associated with large numbers of jellyfish Muggiae atlantica, abstracted in XI
European EAFP Conference “Disease of Fish & shellfish”, Malta, September 2003, p.52.

Rodger, H.D. 2007. Gill disorders: an emerging problem for farmed Atlantic salmon (Salmo
salar) in the marine environment? Fish Veterinary Journal 9, 38-48.

Silke, J., O'Beirn, F. & Cronin, M. 2005. Karenia mikimotoi: an exceptional dinoflagellate
bloom in western Irish waters, summer 2005. Marine Environment and Health Series No. 21.



//-\_/ l=il'l!,
SeaCh ange E Hlarine 11ute
Casadh na Taoide
Office use only: PBA/AF/07/003

Project Reference:

NDP 2007-2013:
Science, Technology and Innovation (STI) Programme:

Marine Research Sub-Programme

Research Measure: Industry

Research Programme: Finfish Aquaculture

Project Type: Industry Test and Demonstration Project
Project Title: Test Bed Sites for Offshore Aquaculture
BACKGROUND:

The recent Marine Institute and BIM report (Offshore Aquaculture Development in
Ireland 'next steps’) sets out the Irish vision for the development of offshore aquaculture
capacity. It sets out Ireland’s role and some first steps in making its contribution to the
development of offshore aquaculture technology and management expertise.

In the recommendations arising from the ‘Farming the Deep Blue’ Conference it was agreed
that large offshore production volume was necessary to achieve economically sustainable
economies of scale and unit cost. The importance of addressing the knowledge gap was also
a key recommendation arising out of the conference and this was the rationale behind further
investigation of key potential sites for offshore production. On the basis of further and more
complete analysis of water depth, shelter and proximity of landing facilities, the initial
identification of 45 sites was reduced to 15 sites. Of these 15 sites on the West coast, five of
these have been prioritised for detailed characterisation with a view the selection of
appropriate operating technologies. The five most promising sites are identified as being in
the vicinity of North East of Gola Island in Donegal, East of Inishturk Island in Mayo, North
East of Skerd Rocks in South Connemara, North East of Inisheer Island in Galway Bay and
finally in Dunmanus Bay in Cork.

The Offshore Aquaculture Development in Ireland 'next steps’ report also highlighted the
necessity to obtain a detailed understanding of the environmental parameters of the
proposed sites. This included the wave climate, current flows, bathymetry information,
seabed classification and temperature and oxygen regimes. In this way a portfolio of
comprehensively surveyed offshore locations will be available to potential developers and
investors. It is envisaged that in the future these sites could be used both as virtual test-beds
for equipment design and possibly for ground truthing the suitability of equipment and
remote management technologies.

The project will initially involve the characterisation of the above five sites in terms of
exposure, current speeds, temperature and other environmental parameters. The second
phase will require the placing of sensors on in-situ buoys on selected offshore production
locations to obtain a comprehensive suite of environmental and oceanographic information.



