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Overview , Welcome Reception and Opening

Aquaculture Europe 2008as organised by the European Aquaculture Society @#Aisyas heldat
the Norwegian University of Science and Technology (NifNW)pndheim, Norway from August 14
17, 2009, just prior to Aqua Nor 2009.

AE2009vasattended byclose to 400delegates fran 51 countries This document summariséise
reports of the AE200®arallel Sessionss received by the session chairs. Only very simple language
editing has been made by the EAS secretariat. Not all sessions have been reported, hence
unfortunately, thereare gaps. Information is also provided on the winrafrthe AE200%oster

Awards, as designated by the Ses<strairs and Programme -ahairs, as well as the winners of the
Lindsay Laird Award and the EAS Student Group Ibrahim Okumus Award.

AttheWelct S wSOSLIiA2Y Ay (GKS | NOKoAaKz2LIQawasl f I OS
officiallyopened bythe EAS 2082010PresidentSelina Stead, with a sumptuous buffet dinner and
exquisite musical interludg#om anexcellent ladies vocal ensemble Cantuspwlowly intermingled

with guests and had the entire audience transfixed.

The AE2008Velcome ReceptionThe excellent buffet andvonderful ambience was kindly offered by the Mayor of Sor
TrondelagCounty, Mr. ToreSandvik(pictured top-right). EAS President Selina Stead (bottaight) welcomed delegates
to AE2009.
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As Selingointed out to delegatesmany people worked incredibly hard behind the scenestike

AE2009 succesand much of this work is voluntarffrom start to finishof the AE2009 preparations

and the conferencdself, there was an infectioubuzz of energetic dialogue that has secured the

European lj dzI Odzt (G dzNB { 2 OA S & Q& Iéadihg{Edropeayl gqdacuitureO2 y F SNB y C
information exchange event.

The conference itself opened on Saturday, August 15 in the excellent main auditorium of NTNU.
Helge Reinertsen, AE2009 Steering Committee chair welcomed delegates, before handing the floor to
the Dean of the Facultyf Engineering Science and Technoldggvald Strammenwho presented

NTNU and especially the intdisciplenary organisation of aquaculture research within the marine
consortium of NTNU and SINTEF.

Marine consortium — NTNU and SINTEF
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Teclmology

apende wniversitet

www.ntnu.no \

Selina Stead thanked NTNU for their hsoting of Aquaculture Europe, before handing back tim Helge
introduce the first pleanary speaker of the conference, Jan Olafsen.
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Our AE2009 sponsors

i NTNU (V) The Research Council
A

o vl of Norway

-
Nor-Fishing

;N
BioMarg

Cﬁ Intervet S

Schering-Plough Animal Health

Aquaculture Europe 2008ceived kind financial support from th&lor Fishing Foundation, the
Norwegian University of Science and Technolp@iiie Research Council of Norwdwgtervet
Schering Plough Animal Health and Biomar

Their supporis fundamental to the organisation of Aquaculture Europe events
and the high quality of the conference facilities, catering and receptions.
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AE2009 Thematic (Plenary) sessions
The AE200Fhematic Sessions included presentations flbgpeakers, each atessing key
guestionsrelated tonew research frontiers

Jan Olafsemf the University of Tromsg and President of the European Society of Marine

Biotecologywas theProgramme c@ K ANJ 2F (GKS ! 9nunnn . A2GSOKy2f 2
held in Barcelona, and it was therefore fitting that he opened AE2009+ with an overview of the status

of Blue Biotech five years on. He argued thatapelicationof molecular and biotechnological tools,

together with recent advances in genomics, will support the developmestisthinable aquaculture

and that better understanding the molecular aspects of reproduction, development and growth will

result inbetter control of those processes. Molecular diagnostics combined with novel immunization
strategies will decrease thmpact of diseases and their transmission. Bgimlal and genetic

approaches areequired to assess chemical and biologing&ractions between aquaulture and the
environmentand ¥ LIN2 3SR YAONROAIf aO2yGNRf ¢ dnsiR 0A2NBYSR.
environmental compatibilityHe suggested that Blue Biotech investment in Europe is still way behind

that of USA, China and Japan, but that evermesé countries; it still only representsmall

proportion of total biotech investmentde concluded that while the sector represents a large

potential, thecurrent level ¢ collaborative research issafficient, and would need to be carried out

in a hghly interdisciplinary fashiomcluding marine biology, botany, microbiology, biotechnology,

nanotech, systems biology, bioinformatics, pharmacologyicology, drug discoveignd-omics

technologies.

Arne Fredheinof SINTEF in Norway then set out tieehnological challenges and opportunities in
meeting future industry requirements

Arne Fredhain delivers one of theplenary presentatiors at AE2009, with a focus on mutfisciplinary technology

A modern fish farm must ensure economically viable, smdally and environmentally sustainable
production by withstanghysical forces, be easy to operate, ensure proper fish welfare, and
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minimise environmental impact. To progress wtiis
development fish behaviour and needs should be
identified and operatinal procedures and management
protocolsestablished, and based on this input can
optimal technology and systems be designed. To
achieve this development a multidisciplinagproach
need to be takenArne presented the challenges related
to farming in hidp energy systems, in submerged cages,
with regard to feeding technologies and monitoring and
regarding remotesensortechnology and intelligent
feedback to farm control systemile gave the example
of the Norwegian centre for researdbased innovation

in aguaculture technology CREATE that is developing
new solutions for equipment and constructions;
operations and handling and farming intelligence.

Peter Bossieof Ghent Universityn Belgiumpresened

a review of the role of microbiotin aquaculture taget
organisms and their environment. The host microbial
community (MC) is influenced by the host itself and by
the microbial community of the system in which the
host is living. It is anticipated that there is a mutual
interaction between the different copartments of the
system in every stage of the life cycle and that the
strength and the nature of those interactions can
depend on the life cycle stage.

Apart from these horizontal interactions, it is
anticipated that MCs evolve as the host grows or the
system changes. A certain degree of tdpwn
conditioning belongs to the possibilities. This would
mean that the early colonisation of the host by certain
micro-organisms, might condition the response of the
host and determine the microbial community
composiion in later life stages. The losigrm influence
of the initial settlement of MC has not yet been studied,
and it is essential to investigate to what extent
microbiota may remain stable in the gut of juveniles. In
addition the environment (e.g. temperate, feed,

water gquality, sanitation measurements) will determine
to a great extent the composition and activity of the
microbial communities in the different compartments.

The new FPproject PROMICROBE E#197), is
developingnovel experimental and témological tools
that will be helpful in unravelling the complex
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interaction betweermmicrobiota and the host in the dynamic setting of especially intensive
aquaculture. The resulthknowledge should help Bteering the MC composition and activity to the
benefit of the host.

Odd Magne Ragdsetbf AquaGen, Norway gave a presentation of fish breedingaafiagcinating

overview ofnew molecular biology applications and technological improvements in that Whade

pointing out that the annual value of animaloductionat the farm level in the European Unieb

Ad € MKB BREOANVZVBR G(KFHG GKS SFtdS ONBFOAZY O2YA)
billion. A conservative estimate of the economic gain achieved gaahby animal breeding atria

level is 1.83 billion EURO in Europe alone, of which economic gain from aquatic animaddreed

contributes withalmost mnn YA f £TR,2806)0 C! . w9

Odd Mange made reference to a recesurvey among stakeholders in the various sectors of the
livestock and aquaculture industrshowing that theop three driving forces were identified as (1)
Profitability of livestock production, (2) Food safety issue @)development of breeding
techmologies. According to the stakeholders in the survey, reproduction technologies, gene/marker
assisted selection, polyploidisation (aquaculture species) and early sex determination were
consdered as the mosmportant technologies towards 2020, while trayanics and cloning received
relativelylow mean importance scores fatl species groups.

Finally,Courtney Houglof the Federation of European Aquaculture Producers presented the

European Aquaculture Technology and Innovation Platfevwwv.eatip.ey. Technology platforms

address technological challenges that can potentially contribute to a number of key policy objectives
GKAOK INB SaaSydalf FT2NJ 9dzNBLISQa FdzidzNBE O2YLISGAG
enabling the stakeholders of relevant economic and societal interests to identify together the

innovation challenges for their collective interests; developing a strategic research agenda that

responds to these challenges and implementing the results threfdigictive dissemination and

technology transfer mechanisms. 35 European Technology Platforms are listed and which cover a

wide range of industrial sectors (sh#p://cordis.europa.eu/technology

platforms/individual_en.html.

The European Aquaculture Technology & Innovation Platform (Ei&Tégjstered as an
International NorProfit Association encompassiagven Thematic Areas of interest, each of which
covers important sectoftaareas of importance within thaquaculture value chai.hese are:

Product quality and human safety and healiflechnology and systemglanaging the biological
lifecycle Sustainable feed productigintegration with the environmentAguatic animal healt and
welfareand Knowledge managemenit is theimmediate task of each Thematic Area to prepare an
individual draft Strategic Research Agenda on its subject matter, espeytise drawn from

industry, RTD and other relevant stakeholders.

A recently awadled Supporting Action for supporting governance in aquaculture research and
AYYy2@FGA2ys !ljdzd Lyy2@Fs gAtf LINRPOARS YdzOK ySSRSF
Strategic Research Agenda.
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AE2009 Parallel Session Summaries

From Waste to T aste
Session chairTurid RustadNorway).

It was discussed if the title of the session gives the right message to the audigneaery catchy,

but the word waste is not really a good term for this valuable raw material. From farmed fish in
Norway tre waste (or rest raw material >200 000 tons in 2008) is utilised, but the main part (almost
160 000 tons) of this is used for silage, some is used for feed and only a small part is used for human
consumption. Utilising a higher proportion of this rest rmaterial for valueadded products is a
challenge.

Another challenge is the laws and regulations concerning processing and usprofigts, which is
something researchers, fish processing plants and the aquaculture industry should take up with the
authorities.

It should be possible to collect the rest raw material from farmed fish fresh with a low degree of
degradation, however, this is a highly perishable raw material, and finding good preservation
methods is still a challengé/hen making feed from tisby-products, the quality (degree of
degradation) of the byroducts are important for quality of the feed and the feed intake of the fish
eating the feedThe varying quality of feed based on rest raw materials is limiting the interest in this
type of feed.

In order to utilize the rest raw materials for human consumption, production of fish proteins
hydrolysates and fish oil is one possibilife hydrolysis process for extraction of protein and oil
from fish byproducts needs to be optimig with regardo high yield and quality of either oil or
proteins

For the proteins from fish bgroducts to be of interest for the food industry, the proteins have to
have functional properties (water holding, emulsifying, foaming properties Atogw and
interesting field of research in this area is the study of héwernical modifications can improve
functional properties of proteinsolated from fish byproducts.

Benefiting from Accelerating Genomic R esearch
Session chairAugustine Arukwe (Norway

I fFNBS ydzYoSNI 2F (GKS ¢2NI RQa KdzYly LRLMzAZFGA2ya
food, particularly, due to their high content of ome8aolyunsaturated fatty acids (PUFA). The

availability of new and high throughput molecular tools is ivedgn the development and

application of genomics in a number of scientific fields (including aquaculture, fisheries, and other

marine sciences). For some commercially important fish species, genomic tools are already in use.

For example, thousands of engssed sequence tags (EST) are now available for some of these

species, and complete genome sequencing for tilapia, cod, salmonids, flatfishes, sea bass and Pacific
oyster are finished, ongoing or proposed. The Atlantic salrBainfo salgris wellestablshed

aguaculture species with annual production of several million tons. For marine species, the Atlantic
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cod Gadus morhuhgis increasingly becoming an economic species of aquaculture significance and
GKSNB IINB ! GtlIyGaAO / 2RLSY2ZYAQNR2ISYRE:. NEDPROIGBAY F
develop an extensive set of genomics tools for this species. To date, the cod and salmon genome
sequencing projects has produced a large set of ESTs generated from multiple tissues and life stages,

a set of novemarkers derived from microsatellite sequences and single nucleotide polymorphisms

(SNPs), and several thousand probe oligonucleotide microarrays.

On the other hand, large scale breeding programs of Atlantic salmon were established around 1970
and since tha, production of farm salmon has steadily increased, and represents economically, the
most important aquaculture industry today, in countries such as Norway. Unfortunately, farmed
salmon escape and enter Norwegian rivers to interact with wild salmon. Tisisarge production

comes with a challenging problem in managing wild population for sustainable fisheries and warrants
the development of genomic approaches to study genetic interaction between farm and wild Atlantic
salmon. The main approach that igibg applied by a research group in Norway is to pursue the
screening of several farm and wild populations for a large set of genetic markers (SNPs) across the
genome. Therefore, the development of sustainable aquaculture requires an understanding of the
basics and fundamental components of individual species genome compositions.

At the genomic session, studies that addressed several aspects of fisheries and aquaculture problems
from a molecular standpoint in several species were presented. These inelétastic Cod

Genomics studies in Canada with emphasis on the progress in marker development, linkage mapping
and oligearray construction; morphological determination and genetic identification of Hungarian
bullhead catfish populations; a QTL for resis&ito infectious pancreatic necrosis in Atlantic salmon

with emphasis on the potential for markaissisted selection at the population level; a genomic

approach to study genetic interaction between farm and wild Atlantic salmon; molecular

identification oflaser micredissected gut contents of larval cod; a cheap and reliablelR6&d

molecular method for the authentication of fish species and the impact of next generation genomics
technologies on aguaculture production: current status and future prospects

While functional genomics describe the development and application of global (gewisteeor
systemwide) experimental approaches to assess gene function by making use of the information and
reagents provided by genome sequencing and mapping; proteorsgesaes protein activities,
modifications and localization, and interactions of proteins in complexes. The term proteome defines
the entire protein complement in a given cell, tissue or organism. Given that the proteome is in a
dynamic change mode and tewblogically one always tries to hit a target in constant movement. In
general, these technologies have the overall objective of identifying and characterizing sources of
variation in gene expression experiments and establish standard protocols for gamssgp
experiments and bioinformatics standards and tools, evaluate condgmtific patterns of gene
expression and define trarspecies and orgaspecificities, integrate gene expression profiling data
with other sources of data on proteomics, metalmsonics and phenotypic anchoring, elucidate
molecular mechanisms of cellular responses to environmental, nutritional, developmental and
physiological agents and develop gene expresbmsed biomarkers.

Therefore, there is no doubt that the omics technolagare shifting scientific paradigms from

investigative to predictive science. To a greater extent, we are looking at a dynamic system that is
Oz2yaidlydfte OKIyYy3aAy3d |yR I NPT R NIKULAEGEO K SA (O K1 LALI
because of that we W find new mechanisms and better suited to develop new ways to look at
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processes that modify or affect these mechanisms. The wealth of new information coming from the

many genomesequencing projects is providing unprecedented opportunities for majorrachain

all areas of biology, including aquatic sciences. One of the most important uses of aquatic animals is
derivation of genomic information for use in comparative genomic studies and they are also excellent
models for basic experimental studies. Altigh, there seem to be an established consensus that

I 1j dzl Odzft G dzZNB I yR FAAKSNASA NBASI NDHSdverydN& a3 KATFOAY
research approach and these are extensively being utilized in understanding basic biology of

aquaculture pecies and for increased production output.

Future challenges lim the utilization of this massive genome information to improve estimates of
the effects of demographic processes, such as population declines and bottlenecks, effective
population sizesidentification of wild and farmed individuals, among others. In addition, there are
challenges to utilizing these genome data for increased statistical power to detect minute levels of
population structuring and to assign individuals of unknown origimmakn baseline populations,

for instance in mixed stock analyses.

The Challenges of New Feed Resources
Chais: Sachi Kaushik (France) and Trygve Sigholt (Norway)

Sesion sponsored by BIOMAR

This session was the longest of AE2009, covering two fullvddtysnore than twenty presentations

and a few posters. Besides updating our knowledge on micronutrient requirements and supply from
different ingredients, most studies presented dealt with fish meal and fish oil replacement in feeds
using a wide range @afternative sources of terrestrial or marine origin, the physiological
consequences in different species and the economic and sustainability issues. Besides nutritional
aspects, feed technology issues and feeding strategies were also considered.

The reviev by Rune Waagbg (Bergen, Norway) dealt with thevaluation of the existing
recommendations (NRC, 1993) on vitamin, mineral and trace element requirements of finfish in the
current context where novel feed ingredients are being used more and moreda pfanarine
ingredients. Studies undertaken with rainbow trout show that while a total absence of vitamin and
mineral supplementation led to reduced growth, gill pathology, and reduced status of some vitamins
or trace elements, for several others, the iadients themselves are capable of supplying them in
sufficient amounts. Data presented show the importance of reassessment of practical requirements
for salmonids especially with the use of plafiased feeds and several functional biomarkers of use

in such studies.
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AnneMarie Bakke (Oslo, Norway) presented the recent joint work undertaken by several scientists
2 Y Criteria for safe use of plant ingredients in diets for aquacultured fish

http://www.vkm .no/dav/cfh49955fc.pdf There is a need to investigate the consequences of various
anti-nutritional factors, individually and in combinations on all aspects of fish metabolism. It was
pointed out during the discussion that new approaches and methods are needed to fully wamtkrst
the effect high level of plant based diets on aquacultured fish. Studies as the comparison of
susceptibility to infectious diseases in Atlantic salmon fed a plant based and a fish meal based diet
and the effect of lupine quinolizidine alkaloids (lupimiand sparteine) on growth and feeding in
rainbow trout are examples of such approaches.

From the different studies presented, it is clear titads now possible to produce most species

(including Atlantic salmon) on a commercial scale with feeds comitag only 10% fish meal without

affecting the quality characteristics of the edible end produdthus, salmon culture can be a net

producer of marine protein Much progress has also been made to reduce the levels of fish oil by

using appropriate mixturesfglant oils with finishing feeding strategies for tailoring and ensuring

flesh fatty acid profiles (EPA&DHA) to meet human nutritional needs. However, it was pointed out in

0KS RA&OdzaaA2Yy GKIG 9t ! 35I1-CA &K |j daiziode thé&hightinead A Y € | T
requirements. Combined reduction of fish meal and fish oil is also under way under the EU

AYGESANF GSR LINRP2SOG 6! ljdzZl YI EOD ¢ KSaA-EARKdzZRHA E i K dea
interesting study by Olive (Newcastle, UK) shdwa possible net production of PUFA by polychaetes.

PUFA availability may be the ultimate limitation for cold water aquaculture. Thus, new raw materials
containing PUFAs are needed.

In commercial production of salmonids, there may be contradictory caitieni nutrition and physical
guality of the pellets. The pellet should not break during transport, but should be digested by the
fish. There are really no good methods that fully describe physical pellet quality and such tests are
rarely done in feeding tals. Aas (NOFIMA marine, Norway) showed that physical pellet quality
affected feed intake and digestibility. Can this lead to wrong conclusions in feeding trials? More work
may be needed in this area.
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Aquaculture Europe lunchesa good time to céch up and discuss the morning sessions, look at posters and make
sometimes difficult choices for the afternoon ones.

Integrated Multi -Trophic Aquaculture (IMTA)
Chaiis: Gamze Turan (Turkey) and Yngvar Olsen (Norway)

Based on current understanding thie relationship between aquaculture and its sustainability,
development of an Integrated Mulirophic Aquaculture (IMTA) system is crucial. This was made
evident during the IMTA session at AE2009.

Aquaculture is the fastest growing food industry in therld. Today, however, aquaculture is at a
crossroads and there are many critical aspects of its sustainability that need to be addressed due to
ecological impacts of neahore aquaculture systems and the rising costs of raising carnivorous
species. The @llenge now, is to increase aquaculture's production capacity without exceeding the
ecosystem assimilative capacity. As a case example, it was concluded that IMTA can help the
aquaculture sector in Turkey, the fourth leading aquaculture country in Europ@Qd6, to comply

with environmental legislative guidelines, standards, and controls. The recent regulations made by
the Turkish Ministry of Environment and Forestry have forced relocation of coastal finfish farms to
the land and offshore.

As an emergingnovative solution IMTA is proposed for environmental sustainability, economic
diversification, and social acceptability. Today, several IMTA projects are being conducted in different
parts of the world, including Europe like those presented in the ses€ianada, Chile, China, Israel
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and South Africa. IMTA practice combines the cultivation of finfish with shellfish and seaweed
species for a balanced ecosystem management approach. The point of IMTA is to incredaseriong
sustainability and profitabilityper cultivation unit as the wastes of one species supports the culture
of additonal valuable species. In this way a larger fraction of the nutrients in the feed become
cultivated components with an economic value. The secondary species also play & keyseovices
and recycling processes in the ecosystem.

The IMTA studies presented in this session recognize twecaoflicting values of IMTA, which are
mitigating a potential environmental problem for aguaculture and obtaining added value of feed
invegments by producing alternative crops based on wastes from aquaculture systems. Several
projects in the session showed also that IMTA component may include species of finfish, shellfish,
seaweed in various laddased and sebased aquaculture systems, suahrecirculating, pond,
raceway, cage, wetland aquaculture systems. Moreover, simple box models, dynamic models for
water spreading, integrated-B models and energetic models at species and population levels were
all used to describe and analyze IMTAays.

The recommendations from the session for the future are summarized as follows:

Several options exist to introduce ecological engineering tools for treating and reducing waste
discharges from aquaculture activities into the environment, moving toward a more balanced
ecosystem approach. However, the main direction authorities and inglhsve deployed for
managing waste discharges from aquaculture can still be described as "the illusion of dillitien".
intense use of coastal zones by aquaculture requires the transformation of these discharges and
their exportation to achieve environrantal, economic, and social sustainabilitfMTA appears as a
possible solution to not only treat organic particulate and inorganic dissolved nutrients, but also to
produce other valuable crops. The integration of IMTA activities into coastal zone manageithe
require not only the demonstration of its economic feasibility, but also public acceptance through
education and government actions for developing appropriate regulations taking into consideration
the services provided by extractive species.

Seaweés are autotrophic organisms that use sunlight to extract dissolved inorganic nutrients from

the water and produce biomass. For that reason, besides being a healthy and nutritious food, as well

as the source of compounds for other industrial applicati@esweeds are crucial elements for

sound ecosystem managementhe sustainable exploitation of marine resources (e.g., fed

aquaculture of finfish and shrimp) will need to be balanced with the establishment of mass

production of seaweeds for the sustainalgiwth of aquaculture in the twentfirst century.

{SF4SSR Iljdz Odzf G dzNB £t NBF Ré& NBLINBaSyida wor 2F (K
largest producer of seaweeds. Although cultivation techniques of seaweeds are well established,

WY NAYYS2 Y&EMIA & adAft Ay Ada AyFryoOoe IyR aSlgSSR
countries, is far from being fully exploited.

Several projects in different parts of the world, including Europe like those presented in the session,
have now acemulated enough data to support the biological demonstration of the IMTA concept.
The next step is the scalingp of the experimental systems to make the biological demonstration

at a commercial scale, and to document the economic and social advantagteeafoncept which

will be key to convincing practitioners of mospecific aquaculture to move toward IMTA practices.
Underlying this demonstration will be the development of a better understanding of the major
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ecological interactions involved with IMTysgems. Working on appropriate food safety regulatory
and policy frameworks in the respective countries will be essential for enabling the development of
commercial scale IMTA operations in a more universal fashion.

IMTA farms should be engineered by IM3#ecific modelling tools as complete systems, rather than
as clusters of different crops, to maximize the benefits of the complementing ecological functions of
the different species toward the profitability of the entire operations. Economic analysestadsed
inserted in the overall modelling of IMTA systems as they get closer to commercial scale and their
economic impacts on coastal communities are better understood. It will then be possible to add
profitability and economic impacts to the comparisortlod environmental impacts between IMTA

and monoculture settings. These models will need to be sensitized for the most volatile parameters
and explicit assumptions so as to develop models for IMTA systems witlinbilgiibility to be

tailored to the enronmental, economic, and social particulars of the regions where they will be
installed. They could be modified to estimate the impact of organic and othelabets, the value of
bio-mitigation services, the savings due to multitrophic conversion af faed energy which would
otherwise be lost, and the reduction of risks by crop diversification and increased social acceptability.

There is still a large amount of education required to bring society into the mindset of

incorporating IMTA into their suiteof social valuesSome of the social surveys conducted in Canada
AYRAOFIGS GKIFG GKS 3ISYSNIf LlzofAO Aa Ay Tl @2dzNJ 27
this will translate into a greater appreciation of the sustainable ecological value afoticept, a

willingness to support it tangibly with their shopping money, and demands to their elected

representatives will be the ultimate test. The degree to which researchers and extension people

become creatively involved with this educational compoineill be vital to the success of IMTA

practices.

The ecological, engineering, economic, and social challenges remaining to be solved are for some
maybe daunting. However, the goal is to develop modern IMTA systems, which are bound to play a
major role worldwide in sustainable expansion of the aguaculture operations of tomorrow, within
their balanced ecosystem, to respond to a worldwide increasing seafood demand with a new
paradigm in the design of the most efficient food production systems.

Technologies for Sustainable Aquaculture Production (SUSTAINAQUA)
Chairs: Alexandra Oberdieck (Germany) and Muki Shpigel (Israel)

The future of aquaculture lies in mulilisciplinary cooperation

Aquaculture has developed rapidly over the last decades, due to the oatitn of strongly

increasing demand for seafood products and depleted fish stocks in the world's oceans. In order to
achieve a healthy and truly sustainable development of the sector, aquaculture needs to be
environmentally sound, economically viable aswtially acceptable.

Ultimately, each aquaculture farmer, in both the marine and freshwater aquaculture industrg, face
the same challenges: how teuse water most efficiently and improve wastewater treatment to
decrease its discharges? How to use featareffectively and reduce nutrients in the effluent? How
to reduce the consumption of fossil fuels to benefit the environment and to reduce costs? How to
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meet all the legal requirements and restrictions, demonstrate to consumers that the cultured
productsare of the highest quality, produce in environmentally friendly systems, generate sufficient
income for the farmer, and secure the jobs of employees?

The session "Technologies for sustainable aquaculture (SustainAqua)" aimed to answer several of
these quetions. With a focus on the EU project SustainAqudunded by the European

Commission, researchers from all over the world presented a variety of technological and strategic
measures to upgrade different conventional aquaculture systems to more suslaisgstems.

SustainAqua, with the overall aim to make the European
freshwater aquaculture industry more sustainable by improvirS U STA' N
production methods, research potential market applications
and increase product quality, undertook five different case
studies in Hungary, Poland, the Netherlands, Denmark and
Switzerland. These were representative of the most relevant freshwater aquaculture systems and
fish species in Europe: from extensive and set@nsive pond systems, which predominate in
Central andzastern Europe, to intensive recirculation aquaculture systems (RAS) in operation in
North-Western Europe. The session also included technologies and strategies for marine systems
from Israel to New Zealand.

Two paths to a common goal

From the session was abundantly clear that the future trends in sustainable aquaculture will be in
polyculture, multitrophic and recirculation systems that will differ in their specific design depending
on local conditions and species used. These sustainable solutiotdrmenvironmental advantages
with economic viability. They range from poirdpond systemg to preserve the environmental
values of traditional pond aquaculture while increasing the productiyityintegrated systems

which can produce several fish spes; diverse plants, and other products, from crustaceans, and
abalone to tropical fruits, tomatoes and bioel crops. Another trend is the use of intensive
recirculation systems which have several advantages ranging from a low input of fresh water, and
minimum wastewater discharge to full traceability and high quality, thus conforming to consumer
demands for healthy and sustainable fish products.

Summarised, these solutions represent two (distinct) strategies: one that reuses nutrients for
additional by and ceproducts and reduces wastewater discharges at the same time. The other is the
efficient, highscale production in recirculating systems that maximises yields with minimum input
and discharges compared to other systems and that can ensure fulbtrdity of the product.

Future challenges and research needs

A major challenge to overcome is the economic side of such systems. Traditional, polyculture and
multi-trophic systems can clearly prove their environmental credentials. However, the econatnic an
market side of the coin still needs to be developed in many cases: European consumers need to get
used to new products such as abalone, new processed products must be developed, as in the case of
carp.
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The discussions also revealed a lack of networksimpe, especially in the field of muitophic
aguaculture and recirculating systems. In this respect, the lack of published results from European
research projects was criticised.

Last, but not least, a decisive keyword for the future work in the aglia® sector is
multidisciplinary cooperation: firstly to further develop technologies to be as-effsttive and
environmentally friendly as possible, and secondly to ensure professional marketing and full
traceability. Researchers, producers and saksmeed to work hand in hand to overcome the
bottlenecks, improve the image of aquaculture and provide consumers with healthy, tasty and
sustainable seafood.

SustainAqua is dtttp://www.sustainagua.org/

EAS Stulent Group Workshop
Chair Goncalo Santos (The Netherlands)

The student workshop was organised in two
main sections. The first focused on aspects
related with student opportunities provided
by the European Aquaculture Society
Student Group (EASG) andhQUATNET
project. In the second part of the workshop
presentations focused on important skills that
students should master during their PhD.

After the workshop, the General Assembly of EAs-s G

the EASSG took place, followed by a general European Aquaculture Society
discussion. Student Group

During thefirst part, an overview of the EARudent Group was presented to the participants. It
provided a look at the formation of the Student Group, with a summary of the events (workshops
and field trips) organized by the EAS in the last years. Then, a planthe future of EASG was
presented. This included the expansion of the network of national coordinators and local student
committees, to increase the amount of travel grants to students that wish to attend conferences and
the organization of more spedised workshops and seminars for students. Additionally some ideas
were put forward on how to strengthen and expand the network within EAS students and between
EASSG and other international associations.

A presentation of the European thematic network faguatic sciences (AQUAET) was also

presented in which the opportunities for students in the network domain were explained. This

includes a dedicated stakeholder work package that has been set up for students, to highlight their

most pressing needs, vhithe aim to improve the interaction and communication between students

from all areas of the AQUANET domain and education. It was mentioned that this effort promotes

the symbiotic relationship between students and educational providers ensuring coesggmdand

O2ydSyid Aa FAOG F2N) LzNIL)2aS yR NBfS@OlIyd G2 aidzRS
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packages directly relevant for students were also presented, such as the increased cooperation in
European Masters programmes and PhD curriculiewelopment; measures to improve student
mobility; innovation in teaching, such adearning and ICT technologies and their role in joint
degrees and new methods of language training, promoting language diversity.

In the second part of the workshop thiest presentation gave an overview to the students on how
they can plan and manage their PhD project in an effective manner. The factors that lead to a
successful completion of a PhD project were mentioned and how to act in the different stages of the
PhDto work more efficiently and setting personal work plan. It was also mentioned the part of the
PhD study is about acquiring the right set of skills for the future career.

¢tKS aSO2yR LINBaSyidlFidAaz2y RSItd 6AlGK feétidepdsiérdzRSy i a
presentations. Poster presentations can be a very effective way to present scientific work, provided

that certain aspects are considered. This presentation covered those aspects using practical

examples. A practical exercise, consistingw#luating posters presented at AE2009 was then

performed and discussed.

The last presentation of the workshop addressed one of the most important aspects in science and
also to students which is to publish a paper. An editor of a peer reviewed jourraingght about

the publishing process and provided students with relevant tricks on how to increase the chances of
publishing a paper.

The workshop was followed by the general assembly of theSEAB which the new board was
presented, followed by discussion. Students gave a good feedback on the content of the workshop.
It was appreciated by the students that the workshop was included in the programme of the
conference. In addition, students also mentioned that they would like that such type &&haps

could also be organised in a larger formad 8ays workshop) to give allow more time for subjects to
be further developed and other important subjects to be addressed. They also gave suggestions on
how to increase the awareness of the E2S amonghe student community. Overall the workshop

was attended by 40 to 60 students.

Aquaculture Governance, Policy and (Socio -) Economic Research
Chais: Selina Stead (UK) and Torgeir Edvardsen (Norway)

This short morning session comprised four presentatibas reflected different aspects of
governance and support to policy.

The opening presentation by a@hair Selina Stead provided an overview of social sciences and
specifically case studies on interdisciplinary research on coral reef systems under manageme
scenarios, environmental variability, and human actions. Social science methods can link coral reef
ecosystem science to governance, which is of central importance to managing human behaviour in
an ecosystem context. Selina considered some of the reaatry mixed methods may currently be

in the ascendancy and identified opportunities and risks attached to these for researchers.
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@ystein Hermanseaf NOFIMA then presented the current trends in capture based aquaculture

(CBA) with the example of integraginraditional harvesting of cod with aquaculture. Cod CBA shares
characteristics with tuna CBA as it targets relatively large fish, rather than juveniles. The fishery has
primarily targeted immature cod of-2 Kg. Live fish are placed in net pens wherey theclimatize to
OFLIWiAGAGE YR INB FSR F2NJ Fo2dzi 4aAE Y2y (iKaod ¢KSa
during this period they nearly double their weight. The presentation focussed on CBA as way of

improving the cost position, and how co@tsCBA limit this way of producing cod. It concluded by

purposing further studies to improve our understanding of how CBA can contribute to higher

production and better quality.

Diego Mendiola then presented a case study of the development plan for aluEcin the Basque
Country of Spain. In 2006, aquaculture production from the Basque region only contributed 0.3% of
the total national fish production. The Basque Aquaculture Plan offers accessibility to the companies
and investors interested in develawj aquaculture in the region. Its contents describe state of the

art developments, regulatory considerations, market and RTD tendencies and strategies, SWOT
analysis, technological planning (species, systems), local resources (stakeholders for investment,
research or education in aquaculture developments)and ICZM studies based on specific proposals. Its
recommendations represent the outcomes of a series of transparent meetings, interviews and
consensus activities carried out between the main stakeholdera the region and the Public
Administration. 22 strategic specific actions and 12 different tentative coastal locations for installing
aquaculture production farms are proposed.

Finally, Bernard Walrut, a regular contributor of legal issues at AE meginegented the status of a
recent decision of the Supreme Court of British Columbia has held that finfish aguaculture in coastal
waters even when contained in nets or pens in the sea constitutes a part of the local fishery or is a
fishery. That is notwititanding that those activities do not involve the takingerfae naturae the
essence of a fishery, but simply maintaining and taking at will animals contained in nets, pens or
cages in the sea.

The session concluded that social sciences are urageeseried in aquaculture development and

that our understanding behaviour at individual level is lacking. Aquaculture arguably plays on an

unlevel playing field within coastal zone management and the discussion concluded that we need to
promote more ways to engge social sciences in aquaculture, possibly through the development of a
GySSRa fAadé OGKIG O2dA R 0S dzaSR o6& NBaSINOK LI Iy
through a specific collaborative network.

The European Aquaculture Technology &mubvation Platform (EATIP) now has social economics as

one of its Thematic Areas.
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Life Cycle Management - Environment
Chaiss: Kell Maroni (Norway) and Yves Harache (France)

Most communications presented were relying with the session addressing diffaspects of the
interactions of a variety of environment parameters with the animal health, physiological comfort,
and overall rearing performances. They were considered good, and stimulated some interesting
discussions. Some of the results presenteidioated from excellent student works, showing a good
management of the research approach, as well as a constant will to look for practical applications of
the findings to the industry practices.

Two interesting papers focused at practical ways to mareggly sexualmaturation of fish in
aquaculture.

- Appropriate shading of various intensity and photoperiod regimes applied to@ali$
morhua) reared in tanks have been shown to successfully inhibit early maturation of cod, as
already shown in severapecies., leading to practical questions about the applicability in
rearing cages, with real technology research challenges.

- A practical non invasive way of separating the early maturing Atlantic saldadm® salgr
using simple applications of the sextah Y2 NLIKA &Y OKI NI} OGSNxadarda Rd
gAY R2 g é-julg (Yiggeér dmy it longer fish), has been presented. 70% of the early
YFEGdzZNAYy3 I NBE O2yOSYiGNF SR Ay omx: 2F (KS LI Ll
allows to separate a high propawsh of these fish. The use of of a shorter light window in
march may reduce the rate of early maturing fish, requiring adapted new technologies.

Theeffects of basic environment parametetike water temperature & salinity, oxygen

concentration, current wéer velocity and lightintensity2 y a LK@ &dA2f 23A 0Lt O2 YT 2 NI
integrity of farmed aquatic species (both freshwater, marine temperate or topical fish and shrimps)

were discussed in 5 communications.

- Atlantic salmon smoltadaptto repeated moderat hypoxigbut stress level (as indicated by
cortisol levels in water) and overall rearing performances are affected. Feed intake is reduced
during hypoxia periods, with some compensatory effects when oxygen levels return to
normal. The occurrence of skitcars, as well as global disease resistance is reduced.

- The salinity tolerance of a new Asian marine tropical species: the San&sassnioperca
waigensisppawning in Mayune at two years has been established for broodstock
management, with reference toestradiol and testosterone hormones cycles.

- Reproductive performances of the tropical Blue shrimjpofpenaeus stylirostri<an be
RN YIFGAOFIffe AYLNROSR 6KSY LINPGARAY3I 06SGGSNI ¢
temperature periods. This resulted the definition of a conditioning procedure to higher
temperatures and lower salinity during the maturation phase in hatcheries, providing better
survival, higher spawning frequency and post larvae production. Results transferred and
applied by the indusy.

- Feed intake and Specific growth rate of large Atlantic salmon smolts (170g) can be improved
when submitting the fish to low light intensity during night periods. Similar effects have been
observed when using constant 24 hours light regimes.

- Skeletal nalformation rate of juvenile cods (lordosis) increases when the fry is exposed to
high water velocity, indicating a faster muscle development than bone development at
higher temperatures. Observations of fish ventricle weight increase were also attributied
high water speed velocity in tanks.
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The effects otlynamic feedsand of the use of traditionahedicinal plantson fish health have been
discussed in two interesting papers.

- WSENRY3A LISNF2NXYIFyOSa 2F ! Gt ydAaAoO damamicYeddy OF y ¢
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Resistance of post smolts (1+ or 0+) to IPN infection after seawater transfer and subsequent
osmotic stress can be reduced when using specific functional feeds.

- Traditional Indian medicinal plant seed componeftlyrantes aspejaadded in the diet
(0.5%) has been shown to increase the immunostimulation process in ©grpr(us carpip
with an apparent stimulation of the antibody response against BSA infection.

A very interesting paper (dealing with wider and more complex interactions than the management of
environmental parameters alone) concluded to taek of correlated responses of selection for

growth on the processing qualityn two commercial fish specieBrown trout Salmo truttg and Sea

bass Dicentrarchus labrgx

In total the session showed an interesting picture of various environmerifal stage/physiology
interactions, with obvious crossver value between species in knowledge and hypothesis

construction for new experiments. With the industry spectacles on the question can always be raised
how the new knowledge can improve aquaculture performance, without compromising the health
and wellbeing of the cultivated species.

There is a significameésearch needor basic knowledge on interactions between the environment
and most cultivated species to give the industry a knowledge base as guidance to the optimal rearing
environment throughout the whole life cycle.
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Offshore Aquaculture Engineering
Chars: Tim Dempster (Norway) and Michael Chambers (USA)

The session consisted of 13 presentations that covered a broad spectrum of topics related to the
biological and engineering challenges that fish farming systems face in exposed locations.

The sessionamnmenced with a presentation by Dr @sten Jensen (SINTEF Fisheries and Aquaculture)
onnew engineering conceptior submersible cages systems. Submerged cages are typically seen as
strong candidates for fish farming in exposed locations as submergencst ttjun depth means

that strong surface forces due to waves and currents in storms are reduced by 90%. Dr Jensen
presented the concepts for a submersible cage that was capable of controlled descent and descent.
Controlled ascent in particular is critical ¢nsure that fish with closed swim bladders (physoclists) do
not experience barotrauma during cage ascent. Megi=lle testing of the cage concept in a flume

tank revealed that the proposed solution would withstand strong currents with the cage culture
volume largely intact.

The following three presentations (Dr Simone Mibw, Win Watson, @ivind Korsgeforused on a

similar themebiological challenges for fish with closed swim bladdéphysoclists: e.g. sea bass

and cod) in submerged systems. Dr Mipresented evidence that the growth and welfare on sea

bass cultured in submerged cages was equal to or better than growth and welfare in standard
surface cages. Dr Watson presented detailed, in@golution temporal data on the swimming and
feeding behaiours of Atlantic cod in submergedsédr 3Sa |G GKS | yAGSNERAGE 27F
Open Ocean Aquaculture site. Behaviours of cod varied considerably among individuals, sizes of fish
and in relation to feeding and nefieeding times. @ivind Korsgen summadzbe results of a trial to
determine safe lifting procedures for Atlantic cod in ®e@es to avoid significant stress from
barotrauma. The results suggested that cod behaviour was affected significantly by lifting of sea
cages equivalent to a 40% pressueduction, but that cod adapted their swimming behaviours to

cope with this stressor and were able to return to relatively normal behaviodrd@urs after these

lifts. Korsgen recommended that lifts equivalent to a 40% should be the maximum limatféor s

lifting.

The following three presentations (Michael Chambers, Dr Tim Dempster, Dr Frode Oppedal)
discussediological challenges for fish with open swim bladdgghysostomes: e.g. sea trout and
salmon) in submerged systems. All three presentationsgmted data on the coping strategies of
salmonids under submergence when they have no surface access and are unaHié thaie open

swim bladders by gulping air from the surface. Salmonids therefore become heavier over time as
their swim bladders lasair through leakage. These fish adapted their behaviours to cope by
swimming faster and schooling more tightly. Growth and welfare was not affected by submergence
with the cage roof at shallow depths for up to 3 weeks during summer, but longer termef) we
submergences to deeper depths (roof at 10 m) in the darkness of winter proved to negatively impact
growth and welfare parameters. The three presentations suggested that-rontsubmergences

may be an appropriate strategy to avoid shte#tm negativeevents in surface waters (e.g. storms,
jellyfish and phytoplankton blooms, and poor temperature or oxygen conditions).

Dr Asbjgrn Bergheim presented data on an oxygenation system usegbtove oxygen levels
seacages during specific operations at tla@m that may reduce oxygen to suiptimal levels. Dr
Jana Guenther presented the results of investigation intofthding of salmon cages by the hydroid
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Ectopleura larynxE. larynxcoverage was highly variable with depth and cage, which was also
dependant on the washing strategies undertaken at farms. Laboratory experiments revealed that if
washing did not completely remove the hydroids,grwth was rapid. As a result, Dr Guenther
recommended that washing strategies should be improved to achieveaggreshoval of hydroids
rather than the current partial removal.

Lars Gansel and Dr @ystein Patursson presemiedelledand measured data relating to

hydrodynamic flows through and around fish farms. Flows through cages were significantly reduced

08 GKS adlddza 2F oA2F2dzZ Ay3a 2y ySiaz a GKS& AyC
resulted in strong flows, ghificantly reducing the available culture volume for fish.

Dr Boaz Zion presented research on the behavioural memory of fish in resposseutgtic training

for sea ranching. The main concept behind this work was to train fish to approach feeding stations
when a specific noise was transmitted through the water. Fish would then be fed by the automatic
feeder. If successful, the system will reduce the neeatdmtainment technology.

Finally, Martin Fagre introduced new concepts regardingube of ultrasonic tagé cultured fish

withinseaOl 3Sa (G2 LINRPDARS AYyTF2NXIGA2Y NBLINBaSyidl dAgdS
FTAAKQ 02y 0S8 Ll voftware hiiface tidtBaptrebl ddaron theitags, analysed data

and presented summary results in real time that would allow fish farmers to modify cage

management techniques if necessary.

Future recommendations

Participants recommended further develogmt of submersible cage concepts that could ensure
controlled ascent and descent. In addition, significant technological development and engineering
research is required to better integrate feeding systems into submerged cages and solve complex
issues releed to handling operations (deafish removal, biofouling, net changing etc.).

Discussion related to biofouling solutions focused on the potential to develop specialized onicro
nano-textured surfaces on aguaculture nets that may deter settlement of comand problematic
fouling organisms such as hydlte and blue mussels, which currently represemtsiderable cost to
the industry.

Finally, participants agreed that as cage systems become larger and oxygen may become a limiting
factor, studies of hydrodyamic flows through and around fish farms will provide key data for
designing cage configurations that maximize oxygen supplies to fish.
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Microbiology in Aquaculture Systems
Chais: Jorunn Skjermo (Norway) and Franceloél Gatesoupe (France)

The sessiowas devoted to the ways for improving microbial management in aquaculture systems,
including microbiota associated with farmed animals. Two main modes of administration were
considered, either via the feed, or directly into the rearing water. Among tbéstof management

are the nutrients- both for the host and beneficial microbiotabesides nomutritive feed additives

like immunostimulants. Live beneficial microbes can be added both in feed and in the rearing system.
Microalgae have many relevant relas feed for filtefeeders, as producers of immunostimulants

and antimicrobial compounds, possibly hosting beneficial bacteria, and also improving water quality.
Still rarely studied in Europe, herbal medicines deserve further attention to treat theadsand

their environment. All these kinds of treatment need to be evaluated, and possibly combined to
optimising the protection against pathogens. It is essential to diversify the modes of antimicrobial
activities coming directly from treatments with amganistic compounds or microbes, or from
beneficially oriented microbiota, or from the immune response of the host, which can be stimulated
by specific treatments, or by compounds produced during feed digestion. The best precaution
against infection lies ithe coalition of concomitant actions coming from several sides, which leaves
the pathogen few chances to develop resistance.

The main innovations presented in this session were about new tools developed for basic research.
The first results about succdakgnotobiotic rearing of fish larvae like seabass (Gunaseiaab)

and cod (Forbergt al.) are promising for better understanding of the interaction with microbiota.
Also the use of fluorescent probes and dopal microscopy are progressing, allogiimore efficient
trackingin-situ specific microbeg pathogens and probioticsinside the gut and other organs

(Rekecki et al.). Further insights into the mechanisms were shown, especially about quorum sensing
inhibition (Natrahet al) and immunostimulaon (Lazadeet al.). There are new evidences of the

effect on gut microbiota dietary manipulations (Martinbfanzanares et al., Desati al) and of the
alwaysincreasing proportion of vegetable protein sources in the feed (Redsti). Progresses
appeared also in applied aspects, like the propositions of new probiotics (Papiaguaet al.), and

new prebiotics (De Schryvet al.), substrates that are selectively digestible by a few beneficial
microbes.

These results are quite encouraging, but maggearch efforts are still required to achieve a
sustainable management of microbiota. The gnotobiotic studies should be pursued throughout
metamorphosis in fish and molluscs, to allow a complete view of the ontogenesis of the functional
interactions betwen microbes and the host. So far, to our knowledge, there has not been yet any
report about gnotobiotic rearing shrimps other th&mtemia and this should deserve further
attention. The introduction of compound diets in axenic conditions should open #yetov

nutritional studies. This may help to understanding the mechanisms of action and the active
molecules, which remain unknown in many cases.

The greatest challenge may concern applied aspects, because the findings at a laboratory scale
should be confimed in farm conditions, where it is not easy to obtain scientifically valid results.
Considerable research effort should be addressed to assessing dose responses, and the risks for
human handling and consumption, and for the environment. This should paweay for the last

but not least challenge, the official approval for amercial productgproposed to fish farmers.
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Shellfish Aquaculture
Chais: Kjell Inge Reitan (Norway) and Cedric Bacher (France)

Shellfish aquaculture (bivalves, crustaceans) plays an important role in seafood production and the
global market for aquaculture will go on increasing.

Several concerns and issues have been identified: space limitation require that new sites be
investigaed, water quality (harmful algae blooms, eutrophication, pollution) sometimes threatens
aquaculture productivity, coexistence with other users may generate conflicts, variability of the
environment (temperature, phytoplankton production) and abnormal dggmass mortality) make
shellfish growth and production vary substantially over time and space. There is also some evidence
that shellfish aquaculture (broadly speaking) may impact on ecosystem: examples are given of
invasion of cultivated species in someeas (e.g. Pacific oysters), degradation of the environment

due to intensive pond aquaculture (e.g. shrimp aquaculture). Interactions between ecosystem,
cultivated species and farmer practices therefore are a key to sustainable aquaculture and are
addresed in research projects.

Carrying capacity studies have been developing along with experimental work on ecosystem
functioning and increasing number of applications of mathematical models. New generations of
models are being used to explain interactionshat ecosystem level, predict growth of cultivated

species and assess impact of aquaculture on the ecosystem functioning. Efforts are being undertaken
to move from simple models (e.g. individual based model) to more integrated and sophisticated (e.g.
ecosytem and hydrodynamics models), but the ultimate and unachieved goal is the assessment of
social carrying capacity which links the semtmnomic to the ecological factors and is essential for

the acceptability of aquaculture by society and for its ecorowmbility.

Operational tools for shellfish farmers are needed to help making decisions: where can one setups
farms, how much can be produced, what is the most appropriate design with respect to quality and
guantity of the endproduct. Such tools need iategrate temporal as well as spatial information on

the environment (e.g. food concentration, current velocity). They must associate models, Geographic
Information Systems, remote sensing and they must allowgsets to play with scenarios and test
technical solutions.

Decision support tools are also needed to assess the impact of aquaculture and how changes of
ecosystem functioning would affect aquaculture, to minimize the impact of aquaculture on the
environment, help in zoning aquaculture areas wigspect to other uses. Such tools must involve
and be designed with endsers and decision makers to meet their requirements.

Efforts have to be maintained to investigate interactions between shellfish and ecosystem at
different levels: individual level (@ growth variability, health, density/growth/mortality linkages),

farm level (e.g. nutrient recycling, biodeposition, physical interactions between farm structure and
surrounding waters, production), ecosystem level (e.g. interactions with wild speaidspnmental
threats like HABs, effect of climate change, propagation of pathogens). Such efforts require :
experimental work on ecophysiology to collect data and improve and parameterize generic models
for various species, mesocosm and field studiesvtamluate ecosystem processes and characteristics
(e.g. primary production, role of benthic/pelagic interfaces, nutrient cycling, habitat mapping,
hydrodynamics) and to build ecosystem approach and integrated models.
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Transfer of knowledge and tools requise collaboration between scientist, managers and

farmers. Applied projects must include groups of ersgrs and decisiemakers to ensure that the

tools developed are operational (e.g. can be used to optimise aquaculture development in practice).
Compuer sciences must also be associated to applied projects for the building of operational tools.

EU Forum
Chair:Stamatis Varsamos (European Commission)

The European Union (EU) was shaped to ascertaintéongpeace
between its member states and neighbouring countries within a
context of rapidly evolving global challenges. The European
integration is a dynamic process and Science has always been on
the most suitable vehicles to achieve this integration, mainly because
cooperation in research is a key for achieving breakthroughs in knowledge and for transforming this
into scientific advice, innovation, economic growth and general improvement of ouityjaélife.

Today, EU possesses three key funding instruments to support research and innovation: the Research
Framework Programme (currently the seventh: FP7), the Cohesion policy which is funded through

the Structural Funds and Cohesion Fund, and thagedtitiveness and Innovation Framework

Programme. The European aquaculture sector is one of the many importantesmmomic sectors

O20SNBR o6& (KS 9! Qa TFdzyRAY3I AyadNHzYSyida TF2N NBaS

potential for innovatiorand technological development and is supported by a very active research
community (driven by public and industrial stakeholders).
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The annual conference organised by the European Aquaculture Society is one of the few events that
provide a comprehensive overview of recent advances in the large range of scientific and
technological disciplines which are encompassed by aquaculture rsdasr one more time, the
EASAR2009 conference has hosted an EU Forum which has allowed communicating on the support
that the European Union provides for the sustainable development of aquaculture by funding
research related activities in this sector.ig bupport is implemented through an integrated approach
aiming at filling the gaps in knowledge, building capacities and critical mass for research, supporting
the industry and promoting international cooperation based on the principle of mutual intaresbt
benefit. The EU actions in this field intend to maximise synergies between Member States and
Community efforts, to improve the dialogue between the scientific community, industry, policy
makers and relevant stakeholders, to stimulate public and priiratestment in research

technological development and innovation (RTDI) and to promote knowledge transfer and
innovation.

The EU Forum held during the Aquilture Europe 2009 eveptesented an overview of the
opportunities offered in FP7 for aquacultdrelated RTDI activities, including the KBBE initiatives, as
well as those specifically aiming at supporting SMEs. In addition this year the EU Foruro has als
focused on some of the secrEU policies of relevance for aquaculture, including the Common
Fisheries Policies (in particular the recently revised EU strategy for the sustainable development of
the European aquaculture, prested by Mr JC Cueff, Headtbé Unit dealing with aquaculture in

DG MARE), the Food & Feeds Safety Policy, the Animal Reditth and the Animal Welfare Policy
(presented by DG SANCO).

AE2009 was a goaxpportunity to review recent scientific and technological breakthroughs in the
field, often supported through EU initiatives and funds. Despite the continuous progress and
advances in aguaculture research, there is a common acknowledgement of the lack of sufficient
funding, the lack of an environment to stimulate research and exploit results, as well as, of the
fragmented nature of activities, the dispersal of resources arnllljrssome cases, the duplication of
effort.

Overcoming these structural shortcomings, common in most of the ///

fields of research in Europe, and unlocking the potential of research //

and innovation, are the main objectives of the European Research /

Area (ERA which constitutes the cornerstone of the policies //

developed by DG RTD. The aim of the ERA is to make reality the "Fifth //

Freedom" across Europe: free circulation of researchers, knowledgﬁ e L e

FyR (80Ky2f2380 | 002NRAy3 G2 oREPYIPHNAL 2y «iik
attractive conditions and effective and efficient governance for doing research and investing in R&D
intensive sectors in Europe. It creates strong added value by fostering a healthy Hidepe

scientific competition whilst ensuring the appropriate levetobperation and coordination. It is

responsive to the needs and ambitions of citizens and effectively contributes to the sustainable
RSOSt2LIYSYyld |yR 02 YLISiAGA O-BMEEsdEent#icfcontmdaitpid 48 ®¢ ¢ K S
important component of the dveloping Marine and Maritime ERA and is expected to play an

important role in its successful implementation throughout Europe and beyond.
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Life Cycle Management z Animal
Chais: Elin Kjorsvik (Norway) and Bela Urbanyi (Hungary)

Of the 10 oral presentatias selected for this sessigronly 3 speakers actuallyresented. Their
presentations were ohigh qualitywith clear explanation ofmethods and resultsHowever, all oral
presentations for this sessiaould easily have been placed in other sessions of the conference, and

GKS FSStAy3a 2F | aSaarzy O2yaraitiay3da 2F aftSF¥i20S
avoided. The scopes of the twHife Cycle Managemeit & S &vérd & eflappingsome papers

were movedfrom the Wnimalio the Environmen ection for some reason. It could probably have

worked betterwith fewer and longer sessions.

In the poster section, 17 posters were presentddit showedgreat deviationin terms of their
implemengtion and thus their distinctness

The sessiortovered a large field of research, thus it could not be expected to present some well
comparable, specific works. The fact that the topic of posters had showed a great diversity, too,
could also be the resutif these broad and partly overlapping frames: from the subject of artificial
propagation through nutrition to changes of physiological parameters of fish and other organisms of
water. This could be changed in the future: distinct frames could be appoint@tin
research/scientific fields, and oral and poster presentations acceptable within a section should also
be assigned.

The session chairs therefore make some proposals for future conferences

e To improve participation from Easte@entralEuropean countries, it could be important to
create some sessions which ensure a more positive presentation of aquaculture results of
these countries: eg. Carp culture, Genetics and breeding of freshwates fishe

e Broad and potentially overlapping topics for parallel sessions should be avoided. Fewer (and
possiblylonger) sessionare preferable
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A special thanks to our Local Organising Committee and our Students

Motivated, willing and friendly studentsare one of the success criteria for Aquaculture Europe events.

AE2009 was lucky to have a great team, under the coordination of Alexandra Nestsond from the left.
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